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1 INTRODUCTION 

This technical reference manual (TRM) has been developed to calculate resource savings, including electricity, natural gas, 

and other resource savings from technologies and measures, and to calculate electric energy and capacity savings from 

renewable energy and distributed generation systems. Specific calculation methods for determination of the resource 

savings or generation are  presented. 

These calculations use deemed and customer-specific data as input values to industry-accepted energy and peak demand 

savings algorithms. The data and input values for the algorithms come from the program application forms or from 

deemed values. The deemed values are based on the recent impact evaluations or best available secondary research 

applicable to the   New Jersey programs when impact evaluations are not available. 

1.1 PURPOSE 

The TRM was developed for the purpose of calculating energy and peak demand savings for technologies and measures 

ǎǳǇǇƻǊǘŜŘ ōȅ bŜǿ WŜǊǎŜȅΩǎ /ƭŜŀƴ 9ƴŜǊƎȅ tǊƻƎǊŀƳ (NJCEP).  This includes programs administered by the State of New 

WŜǊǎŜȅ ǘƘǊƻǳƎƘ ǘƘŜ .ƻŀǊŘ ƻŦ tǳōƭƛŎ ¦ǘƛƭƛǘƛŜǎ ό.t¦ύΣ ǘƘŜ {ǘŀǘŜΩǎ ŜƭŜŎǘǊƛŎ ŀƴŘ ƴŀǘǳǊŀƭ Ǝŀǎ ǳǘƛƭƛǘƛŜǎΣ ƻǊ ƻǘƘŜǊ ǇŀǊǘƛŜǎ ǿƘƻ 

administer clean energy programs under the guidance of the BPU. The TRM will be updated  to reflect the addition of new 

measures, modifications to existing measures, changes to codes and standards, and the results of evaluation studies. The 

TRM will be  used consistently statewide to assess program impacts and calculate energy and peak demand savings 

consistent with BPU guidance. The TRM may be used to accomplish the following: 

¶ Report to the BPU on program performance; 

¶ Provide inputs for program planning and cost-effectiveness calculations; 

¶ Provide information to the BPU for calculating Quantitative Performance Indicators (QPI) and applying the 

Performance Incentive Mechanism (PIM);  

Resource savings to be measured include electric energy (kWh) and demand (kW) savings, natural gas savings (therms), 

peak gas savings (therms/day), and savings of other resources (oil, propane, gasoline, and water) where applicable. In turn, 

these resource savings will be used to determine avoided environmental emissions and other benefits as described in the 

New Jersey Cost Test. The TRM is also utilized to support preliminary estimates of the electric energy and capacity from 

renewable energy and distributed generation systems and the associated environmental benefits. 

The calculations in this document focus on the determination of the per unit savings for the energy efficiency measures, 

and the per unit generation for the renewable energy or distributed generation measures. The BPU has adopted net 

savings  for the purposes of evaluating energy efficiency and peak demand reduction program performance, and 

performing cost-effectiveness testing.  For Triennium 1, the BPU adopted    a net-to-gross ratio of 1.0, which should be 

applied to all programs, including low- income programs. For Triennium 2, net to gross ratios used to calculate net savings 

are shown in Appendix H: Net-to-Gross Factors and should be applied to the gross savings calculated from this TRM. 

1.2 TRM ORGANIZATION 

The TRM is organized by customer sector (Residential and Commercial) and by end-use.  Within each end-use section, 

measures are grouped together by end-use subcategory.  Note, sector applicability to measures installed in multifamily 

(MF) buildings depends on whether the building is a low rise (3 stories or less) and whether the measure is located in the 
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individual unit or common area.  In-unit measures and all measures in MF low-rise buildings are covered in the Residential 

section.  Measures in common areas of MF high-rise (more than 3 stories) buildings are covered in the Commercial 

section.  Measures used in low-income (LI) or moderate income (MI) programs use the same TRM sections as measures 

applied to the general population.  Any calculations unique to LI or MI programs are identified within each measure 

section. Measure applied to Agricultural facilities are covered within the Commercial section under the Agricultural end-

use. 

1.3 TYPES OF CALCULATIONS 

The following table summarizes the spectrum of approaches to be used for calculating energy, demand, and resource 

savings. No one approach will serve all programs and measures. The TRM provides algorithms addressing measure types 1 

and 2, and general guidelines for measure type 3. 

Table 1-1 Summary of Calculations and Approaches 

Type of Measure 
Type of 

Calculation 
General Approach Examples 

1. Deemed prescriptive 

measures 

Standard formula 

and deemed input 

values 

Number of installed units times 

deemed savings/unit 
Residential appliances 

2. Measures with important 

variations in one or more 

input values (e.g., efficiency 

level, capacity, load, etc.) 

Standard formula 

with one or more 

site-specific input 

values 

Standard formula in the TRM 

with one  or more input values 

coming from the application 

form, worksheet, or field tool 

(e.g., , efficiency levels, unit 

capacity, site-specific load) 

Residential Electric HVAC 

(change in efficiency level times 

site-specific capacity times 

standard operating hours); 

Field screening tools that use 

site-specific input values 

3. Custom or site-specific 

measures, or measures in 

complex comprehensive 

jobs 

Site-specific 

analysis 

Greater degree of site- specific 

analysis, either in the number of 

site-specific input values, or in 

the use of special engineering 

algorithms, including building 

simulation programs 

Custom Industrial process 

Complex 

 comprehensive jobs 
 

 

Several systems work together to ensure accurate data on a given measure: 

1. ¢ƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ŦƻǊƳ ǘƘŀǘ ǘƘŜ ŎǳǎǘƻƳŜǊ ƻǊ ŎǳǎǘƻƳŜǊΩǎ ŀƎŜƴǘ ǎǳōƳƛǘǎ ǿƛǘƘ ōŀǎƛŎ ƛƴŦƻǊƳŀǘƛƻƴΦ 

2. Application worksheets and field tools with more detailed site-specific data, input values, and calculations (for some 

programs). 

3. Program tracking systems that compile data and may do some calculations. 

4. The TRM that contains algorithms and relies on deemed or site-specific input values. Parts or all of the TRM may 

ultimately be implemented within the tracking system, the application forms and worksheets, and the field tools. 
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1.4 ALGORITHMS 

The TRM presents a set of engineering algorithms to calculate energy and demand savings.  Savings  are generally driven 

by a change in efficiency level for the installed measure compared to a baseline level of efficiency. Energy savings are 

calculated from the change in efficiency and/or the change the annual operating hours of equipment.  Operating hours 

may be expressed as run hours for constant output devices or equivalent full load hours (EFLH) for equipment that 

operates at varying levels of output throughout the year.  Energy and demand savings may be calculated for both 

electricity and natural gas regardless of the targeted fuel. 

1.5 BUILDING ENERGY SIMULATIONS  

When building energy simulation software is used to develop savings estimates for several measures in a comprehensive 

project, the  specific algorithms used are inherent in the software and account for interaction among measures by design. 

Building simulation software used for any program must be compliant with one of the following: 

¶ A software tool addressing residential and/or commercial buildings whose performance has passed testing 

ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ bŀǘƛƻƴŀƭ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ [ŀōƻǊŀǘƻǊȅΩǎ .9{¢9{¢ ǎƻŦǘǿŀǊŜ ƻǊ !{Iw!9 {ǘŀƴŘŀǊŘ мпл ŜƴŜǊƎȅ 

simulation testing protocol, 

¶ Software approved by the US Department of Energy's Weatherization Assistance program, or  

¶ RESNET approved home energy rating software (HERS). 

1.6 MEASURE INTERACTIVE SAVINGS 

Throughout the TRM, the interactive effect of thermostatically-sensitive building components is accounted for in specific 

measure sections, as appropriate. In instances where there is a measurable amount of interaction between two energy 

consuming sources, the energy or peak demand savings are accounted for in either the algorithms or in the modeling 

software used to determine energy savings. 

For example, in a measure section where the lighting load has a direct effect on the energy used to condition the space, 

the TRM provides an interactive effect value to be used in the savings algorithm for certain measures. Other measures rely 

on the characteristics of the modeling software that account for the effect within a building, such as a new construction 

protocol software that will apply the effects for a measurable difference in the baseline and efficient buildings. 

Measure savings calculation based on simple engineering algorithms are not designed to account for the interactive 

effects of multiple measures installed in a building.  When multiple measures are installed, it is acceptable to sum the 

individual measure savings.  Energy savings calculations based on building energy simulations account for multiple 

measure interactions by design.  

1.7 DATA AND INPUT VALUES 

Some input values, including site-specific data, will come directly from the program application forms, worksheets, and 

field tools. Site-specific data on the application forms are used for measures with important variations in one or more 

input values (efficiency level, capacity, etc.).  
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Standard input values are based on the best available measured or industry data, including metered data, measured data 

from prior evaluations (applied prospectively), field data and program results, nameplate data, in situ values, and/or 

standards from industry associations.   

For the deemed input assumptions where metered or measured data were not available, the input values (e.g., watts, 

efficiency, equipment capacity, operating hours, coincidence factors) are based on the best available industry data or 

standards. These input values were based on a review of literature from related evaluation studies and information from  

various industry organizations, equipment manufacturers, and suppliers.  For custom projects,  measurement  and 

verification (M&V) options are presented that use pre- and/or post-retrofit measurements of energy consumption or 

equipment performance to estimate energy savings.  

1.8 BASELINE ESTIMATES 

For  measures in which the existing equipment has failed, is at the end of its useful life, or the program administrator does 

not have knowledge of the state of the existing equipment, the resource savings values are based on the difference 

between the energy use of new products that meet code or represent industry standard practice vs. the high efficiency 

products promoted through the programs.  For early replacement of functioning equipment, energy and demand savings 

values are based on the difference between high efficiency equipment versus existing equipment.  A dual baseline 

approach must be followed, where the savings relative to the existing equipment baseline are used for the remaining 

useful life of the existing equipment and a code or standard practice baseline is used for the remaining life of the measure.  

In lieu of the dual baseline approach, lighting measures may use an adjusted measure life (AML) to account for early 

replacement of functioning systems and differences in the lifetimes of efficient vs. standard practice equipment.  The AML 

is defined as the lifetime energy savings considering a dual baseline divided by first year savings.  

Measures in the TRM are categorized according to the following baseline condition definitions:  

Baseline Condition Attributes 

Time of Sale (TOS) 

Definition: A project in which the customer is incented to purchase or install higher efficiency 

equipment than if the program had not existed. This may include retail rebate (coupon) 

programs, upstream buydown programs, online store programs, contractor based programs, or 

giveaways as examples. May include replacement of existing equipment at the end of its life (i.e., 

replace on burnout) or purchase of new equipment. In cases where a new construction 

ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƛǎƴΩǘ ŜȄǇƭƛŎƛǘƭȅ ǇǊƻǾƛŘŜŘΣ ǘƘŜ ¢h{ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƛǎ ǘȅǇƛcally appropriate.  TOS is 

sometimes referred to as normal replacement (NR). 

Baseline: New standard efficiency, code compliant, or industry standard practice equipment. 

Efficient Case: New, premium efficiency equipment above federal and state codes and 

standards, and industry standard practice. 

Example: Appliance rebate 

New Construction (NC) 

Definition: A project that intervenes during building design, expansion, or gut rehabilitation to 

support the use of more-efficient equipment and construction practices. 

Baseline: Building code, federal standards, or industry standard practice. 

Efficient Case: ¢ƘŜ ǇǊƻƎǊŀƳΩǎ ƭŜǾŜƭ ƻŦ ōǳƛƭŘƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴ 

Example: Building shell and mechanical measures 
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Baseline Condition Attributes 

Retrofit (RF) 

Definition: A project that upgrades or enhances existing equipment.  

Baseline: Existing equipment or the existing condition of the building or equipment. A single 

ōŀǎŜƭƛƴŜ ŀǇǇƭƛŜǎ ƻǾŜǊ ǘƘŜ ƳŜŀǎǳǊŜΩǎ ƭƛŦŜΦ  ²ƘŜƴ ŀ ƳŜŀǎǳǊŜ ƛǎ ŀǇǇƭƛŜŘ ǘƻ ŜȄƛǎǘƛƴƎ ƻǇŜǊŀǘƛƻƴŀƭ 

equipment and the measure benefit will cease upon the end of the underlying eqǳƛǇƳŜƴǘΩǎ ƭƛŦŜΣ 

the measure life is the smaller of the host equipment remaining life or the full measure life. 

Efficient Case: Post-retrofit efficiency of equipment. 

Example: Air sealing, insulation, controls 

Early Replacement (EREP) 

Definition: A project that replaces existing, operational equipment.  

Baseline: Dual. it begins as the existing equipment and shifts to projected TOS baseline 

equipment after the remaining life of the existing equipment is over. 

Efficient Case: New, premium efficiency equipment above federal and state codes and industry 

standard practice. 

Example: Refrigerators and freezers; early replacement of HVAC equipment.   

Note: For lighting measures, the adjusted measure life (AML) may be used in lieu of a dual 

baseline approach. 

Early Retirement (ERET) 

Definition: A project that retires inefficient, operational duplicative equipment or inefficient 

equipment that might otherwise be resold. No new equipment is installed in place of the old 

equipment, and no existing equipment use increases to compensate for the retirement. 

Baseline: The existing equipment, which is retired and not replaced.  

Efficient Case: Assumes zero consumption since the unit is retired.  

Example: Appliance recycling, delamping. 

Direct Install (DI) 

Definition: A project where measures are installed during a site visit and are assumed to replace 

existing, operational equipment.  

Baseline: Same as EREP. 

Efficient Case: Same as EREP. 

Example: Lighting and low-flow hot water measures 

Note: For lighting measures, the adjusted measure life (AML) may be used in lieu of a dual 

baseline approach. 

In the Table above, the term project could be a measure, product, service or practice. 

 

1.9 PEAK SAVINGS 

1.9.1 ELECTRIC COINCIDENT PEAK DEMAND 

System peak demand refers to the highest amount of electricity consumed during a single hour across PJM.  Peak 

coincident demand is the demand of a measure that occurs at the same time as the PJM system peak. PJM system peak is 

defined as follows in PJM Manual 18b:  
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ά¢ƘŜ 99 tŜǊŦƻǊƳŀƴŎŜ IƻǳǊǎ ŀǊŜ ōŜǘǿŜŜƴ ǘƘŜ ƘƻǳǊ ŜƴŘƛƴƎ мрΥлл 9ŀǎǘŜǊƴ tǊŜǾŀƛƭƛƴƎ ¢ƛƳŜ ό9t¢ύ ŀƴŘ ǘƘŜ ƘƻǳǊ ŜƴŘƛƴƎ муΥлл 

EPT during all days from June 1 through August 31, inclusive, of such Delivery Year, that is not a weekend or federal 

ƘƻƭƛŘŀȅΦέ  

Therefore peakPeak coincident demand savings should be calculated based on the average demand reduction during the 

hours in that time frame.1   

Peak demand savingsEE Performance Hours for non-weather -sensitive measures. For weather-sensitive measures, peak 

coincident demand savings should be calculated ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ tWaΩǎ ½ƻƴŀƭ ²ŜƛƎƘǘŜŘ ¢ŜƳǇŜǊŀǘǳǊŜ IǳƳƛŘƛǘȅ LƴŘŜȄ 

(WTHI) methodology for the applicable zone.2   

Peak demand savings for non-weather-sensitive custom measures should be calculated based on the average demand 

reduction during the hours in that period. For weather -sensitive custom measures, peak demand savings should be 

ŎŀƭŎǳƭŀǘŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ tWaΩǎ ½ƻƴŀƭ ²ŜƛƎƘǘŜŘ ¢ŜƳǇŜǊŀǘǳǊŜ IǳƳƛŘƛǘȅ LƴŘŜȄ όά(WTHIέύ) standards for the appropriate 

zone.3 

1.9.2 PEAK DAY NATURAL GAS 

Calculations have been developed to determine the natural gas energy savings on an annual and peak day basis.  

Additional calculations done as part of the cost effectiveness calculations allocate the annual savings on a seasonal  basis. 

Peak gas savings are calculated on a therm/day basis, using peak day heating degree-days representing the weather 

conditions under which the natural gas distribution system reaches peak capacity.  Design day conditions from the London 

Economics study are used to calculate peak gas savings:   

Table 1-2 Design Day Conditions 

Condition Average Heating Degree days base 65 (°F ς day) Average Daily Temperature (°F) 

Winter Design Day 66.4 -1.4 

 

1.10 OTHER RESOURCES 

Measures that save electricity or natural gas may also affect the use of other fuels, water, or other costs, and will affect 

emissions. The New Jersey Cost Test accounts for emissions reductions associated with electricity and natural gas and the 

net direct and indirect economic benefit of these other factors. The NJCT-required outputs from TRM use are natural gas 

and electric energy and electric summer peak demand gross impact. 

 

1.11 PROSPECTIVE APPLICATION OF THE TRM 

 

1 Coincidence factors and peak demand savings provided in the TRM measure sections are based on best available information. These coincidence factors 

may not conform to PJM requirements for offers into the forward capacity market. 
2 Coincidence factors and peak demand savings provided in the TRM measure sections are based on best available information. These coincidence factors 

may not conform to PJM requirements for offers into the forward capacity market. 
3 See PJM Manual 18B, section 10.2. 
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The TRM will be updated annually based on evaluation results and available data, and then applied prospectively for 

future program  years in accordance with applicable BPU direction.  Prospective application of the TRM will include 

calculation of gross energy and demand savings from the applicable measure section modified by evaluation-derived in-

service rates as presented in Appendix J: In-Service Rates, realization rates as presented in Appendix I: Realization Rates 

and net to gross ratios as presented in Appendix H: Net-to-Gross Factors. 

 

1.12 MEASURE COSTS 

Measure costs for use in cost-effectiveness calculations are presented in a separate document.  Projects will use 

incremental costs and/or full measure costs depending on the baseline condition.  Consult the measure cost document for 

information on how to calculate measure costs. 

 

1.13 MEASURE LIVES 

Measure effective useful life (EUL) is provided in each TRM measure section for the purpose of calculating lifetime energy 

savings.  Projects utilizing a dual baseline approach will rely on a combination of the existing equipment remaining useful 

life (RUL) and the new equipment EUL.  Calculations of lifetime savings for retrofit projects involving add-on equipment 

such as controls will use the smaller of the measure EUL and the host equipment RUL. Measures where values for adjusted 

measure life (AML) are provided will use the AML in lieu of a dual baseline approach. Projects consisting of multiple 

measures that submit a single project wide savings claim should calculate a project level EUL based on the average of the 

EULs of the individual measures.  For such projects where measure-level savings can be calculated, use the savings 

weighted average of the individual measure EULs.  For projects where savings by end-use are available, assign an EUL to 

each end use based on the measures contributing to the end use savings and estimate the project level EUL as the end-use 

savings weighted average.  For projects were savings by measure or savings by end use are not available, a project-level 

EUL based on the simple average of the measure EULs is acceptable. 

 

1.14 SITE TO SOURCE CONVERSIONS FOR FOSSIL FUEL SAVINGS 

In order to determine full source MMBTU savings for fuel oil, propane and natural gas, utilities shall use the following site 

to source ratios for the following fuels.4 These ratios are considered to be compliant with the formula referenced in the 

2023 Framework Order. 

Table 1-3 Site to Source Multipliers 

Fuel Site to Source Multiplier 

Fuel Oil 1.01 

 

4 Energy Star Portfolio Manager Technical Reference on Source Energy; August 2023 

https://portfoliomanager.energystar.gov/pdf/reference/Source%20Energy.pdf 
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Fuel Site to Source Multiplier 

Propane 1.01 

Natural gas 1.05 

 



 

24 

2 RESIDENTIAL 
 

2.1 APPLIANCES 

2.1.1 CLOTHES WASHER 

 

Market Residential/Multifamily 

Baseline Condition TOS 

Baseline  Code 

End Use Subcategory Clothes Washer 

Measure Last 

Reviewed 

September 2024 

Changes Since Last 

Version 
¶ Updated measure description to provide guidance on calculating total savings for 

combination washer/dryer units 

 

 

Description 

This measure is for a new or replacement ENERGY STAR or ENERGY STAR Most Efficient residential clothes washer in single 

family or multifamily homes. Please note that common area laundry rooms in Multifamilymultifamily buildings should 

follow the C&I methodology. 

ENERGY STAR® clothes washers have a higher Integrated Modified Energy Factor (IMEF) and a lower Integrated Water 

Factor (IWF), saving energy and water with greater tub capacities and sophisticated wash and rinse systems. Rather than 

filling the tub with water, efficient wash cycles are achieved by spinning or flipping clothes through a stream of water. 

Efficient rinse cycles are achieved through high-pressure spraying instead of soaking clothes. Reduced dryer load 

represents additional energy savings associated with the thorough removal of water from the clothes in the washer. 

Note: In the case of a combination washer/dryer unit, total equipment savings will be the sum of savings from this 

measure in addition to measure 2.1.2 Clothes Dryer. 

Baseline Case 

The baseline for energy savings calculations is a clothes washer meeting the federal minimum Integrated Modified Energy 

Factor (IMEF) and not exceeding the federal maximum Integrated Water Factor (IWF), as defined in 10 CFR 430.32(f)(2). 

The IMEF and IWF are determined by clothes washer configuration (top-load or front-load) and capacity. Energy usage 

includes the washer and dryer energy consumption and water heating energy usage. 

Efficient Case 

The energy consumption of the efficient equipment is calculated based on the IMEF and IWF of the ENERGY STAR version 

8.1 specification or ENERGY STAR Most Efficient product and other variables as defined in the calculation methodology 

below. 
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Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

 

ɝὯὡὬ  ɝὯὡὬ  ɝὯὡὬ  ɝὯὡὬ   

Where, 

ɝὯὡὬ ὅὥὴ 
Ὂ ȟ

ὍὓὉὊ

Ὂ ȟ

ὍὓὉὊ
ὔ  

ɝὯὡὬ  ὅὥὴ 
Ὂ ȟ

ὍὓὉὊ

Ὂ ȟ

ὍὓὉὊ
ὔ  ὛὊ ȟ   

ɝὯὡὬ ὅὥὴ 
Ὂ ȟ

ὍὓὉὊ

Ὂ ȟ

ὍὓὉὊ
ὔ ὛὊ ȟ    

Annual Fuel Savings 

 

ɝὝὬὩὶάί ɝὝὬὩὶάί ɝὝὬὩὶάί  

Where, 

ɝὝὬὩὶάί  ὅὥὴ 
Ὂ ȟ

ὍὓὉὊ

Ὂ ȟ

ὍὓὉὊ
ὔ  Ὑ ὛὊ ȟ πȢπστρς  

ɝὝὬὩὶάί ὅὥὴ 
Ὂ ȟ

ὍὓὉὊ

Ὂ ȟ

ὍὓὉὊ
ὔ ὛὊ ȟ πȢπστρς 

Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

Ὄὶί
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 
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Calculation Parameters 

Table 2-1 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Ƙwasher 
Annual electric energy savings attributed 

to clothes washer operation 
Calculated kWh/yr  

ɲƪ²ƘDHW 
Annual electric energy savings attributed 

to water heating 
Calculated kWh/yr  

ɲƪ²Ƙdryer 
Annual electric energy savings attributed 

to dryer operation 
Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎDHW 
Annual fuel savings attributed to water 

heating 
Calculated Therms/yr  

ɲ¢ƘŜǊƳǎdryer 
Annual fuel savings attributed to dryer 

operation 
Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲIнh Annual water savings  Calculated Gal/yr  

Cap Capacity of clothes washer 

Site-specific. If unknown, use 

3.39 or  SJG Tier 1 use 5.03, 

Tier 2 use 4.6.  ETG Tier 1 use 

5.09, Tier 2 use 4.64 

ft3 [1] 

IMEFq 
Integrated Modified Energy Factor of 

efficient unit 

Site-specific. If unknown, look 

up in Table 2-3 or SJG Tier 1 

use 2.37, Tier 2 use 2.97.  ETG 

Tier 1 use 2.43, Tier 2 use 

2.98 

ft3/(kWhϊcycle) [2][3] 

IWFq Integrated water factor for efficient unit 
Site-specific. If unknown, look 

up in Table 2-8 
Gal/(cycleϊft3) [2][3] 

IMEFb 
Integrated Modified Energy Factor of 

baseline unit 
Look up in Table 2-2 ft3/(kWhϊcycle) [2] 

Ncycles Number of clothes washer cycles per year Look up in Table 2-4 cycles  

Fwasher,b 

Fraction of total energy consumption 

attributed to clothes washer operation 

for the baseline case  

Look up in Table 2-5 N/A [5] 
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Variable Description Value Units Ref 

Fwasher,q 

Fraction of total energy consumption 

attributed to clothes washer operation 

for the efficient case  

Look up in Table 2-6 N/A [6] 

FDHW,b 

Fraction of total energy consumption 

attributed to water heating for the 

baseline case 

Look up in Table 2-5 N/A [5] 

FDHW,q 

Fraction of total energy consumption 

attributed to water heating for the 

efficient case 

Look up in Table 2-6 N/A [6] 

Fdryer,b 

Fraction of total energy consumption 

attributed to dryer operation for the 

baseline case 

Look up in Table 2-5 N/A [5] 

Fdryer,q 

Fraction of total energy consumption 

attributed to dryer operation for the 

efficient case 

Look up in Table 2-6 N/A [6] 

SFDHW,electric Electric DHW savings factor Look up in Table 2-7 N/A [10] 

SFdryer,electric Electric dryer savings factor Look up in Table 2-7 N/A [10] 

SFDHW,ff Fossil fuel DHW savings factor Look up in Table 2-7 N/A [10] 

SFdryer,ff Fossil fuel dryer savings factor Look up in Table 2-7 N/A [10] 

Hrs Annual operating hours Look up in Table 2-4 Hrs/yr  

IWFb Integrated water factor for baseline unit Look up in Table 2-2 Gal/(cycleϊft3)  

CF Electric coincidence factor Look up inTable 2-9 N/A  

PDF Gas peak day factor Look up in Table 2-9 N/A  

Rq Recovery efficiency factor 1.26 N/A [8] 

0.03412 Unit conversion, therm/kWh 0.03412 Therm/kWh  

EUL Effective useful life See Measure Life Section Years  

 

Table 2-2 Federal Standard Minimum IMEF and Maximum IWF 

Configuration Capacity (ft3) IMEF IWF 

Top Load <1.6 1.15 12.0 

Top Load җмΦс 1.57 6.5 

Front Load <1.6 1.13 8.3 

Front Load җмΦс 1.84 4.7 
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Table 2-3 Efficient Unit Minimum IMEF 

Efficiency Level Front Loading Top Loading 

Clothes Washers > 2.5 ft3 

ENERGY STAR 2.76 2.06 

CEE Tier 1 2.76 2.76 

CEE Tier 2 2.92 

CEE Tier 3 3.10 

Clothes Washers Җ нΦр Ŧǘ3 

ENERGY STAR 2.07 

CEE Tier 1 2.07 

CEE Tier 2 2.20 

 

Table 2-4 Annual Cycles and Hours 

Type Number of Cycles Annual Hours Ref 

Single Family 254 295 [4] 

 

Table 2-5 Total Energy Consumption Breakdown for Baseline Case 

Efficiency Level Clothes Washer (Fwasher) DHW (FDHW) Dryer (Fdryer) 

Federal Standard 0.07 0.65 0.28 

 

Table 2-6 Total Energy Consumption Breakdown for Efficient Case 

Efficiency Level Clothes Washer (Fwasher) DHW (FDHW) Dryer (Fdryer) 

Clothes Washers (> 2.5 ft3) 

ENERGY STAR 0.05 0.63 0.32 

CEE Tier 1 0.05 0.63 0.32 

CEE Tier 2 0.10 0.87 0.03 

CEE Tier 3 0.10 0.87 0.03 

Clothes Washers (Җ нΦр Ŧǘ3) 

CEE Tier 1 0.08 0.72 0.20 

CEE Tier 2 0.08 0.72 0.20 
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Table 2-7 DHW and Dryer Savings Factors 

Fuel SFDHW,electric SFdryer,electric SFDHW,ff SFdryer,ff 

Electric 1.00 1.00 0 0 

Fossil Fuel 0 0 1.00 1.00 

Unknown 
Look up in Appendix K: DHW and Space 

Heat Fuel Split, or default to 0.31 
0.68 

Look up in Appendix K: DHW and Space 

Heat Fuel Split, or default to 0.69 
0.32 

 

Table 2-8 Efficient Unit Maximum IWF 

Efficiency Level Front Loading Top Loading 

Standard Sized Clothes Washers (> 2.5 ft3) 

ENERGY STAR 3.2 4.3 

CEE Tier 1 3.2 3.2 

CEE Tier 2 3.2 3.2 

CEE Tier 3 3.0 3.0 

Small Sized Clothes Washers (Җ нΦр Ŧǘ3) 

ENERGY STAR 4.2 

CEE Tier 1 4.2 

CEE Tier 2 3.7 

 

Peak Factors 

Table 2-9 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.029 [7] 

Natural gas peak day factor (PDF) 
See Appendix G: Natural Gas Peak Day FactorsSee Appendix G: 

Natural Gas Peak Day Factors  
 

 

Non-Energy Impacts 

ɝὌςὕ ὍὡὊ ὍὡὊ ὅὥὴὔ  

Measure Life 

The effective useful life (EUL) is 14 years. [9] 
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References 
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https://library.cee1.org/system/files/library/12282/CEE_ClothesWasher_Specification_17May2022.pdf  
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[7] Navigant, EmPOWER Maryland DRAFT Final Impact Evaluation Report Evaluation Year 4 (June 1, 2012 ς May 31, 
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[10] U.S. EIA 2015 Residential Energy Consumption Survey. https://www.eia.gov/consumption/residential/data/2015/ 
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http://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/Waste_Water_Heat_Recovery_Guidelines.pdf
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https://www.regulations.gov/document/EERE-2017-BT-STD-0014-0025
https://www.eia.gov/consumption/residential/data/2015/
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2.1.2 CLOTHES DRYER 

 

Market Residential/Multifamily 

Baseline Condition TOS 

Baseline  Code 

End Use Subcategory Clothes WasherWashing 

Measure Last Reviewed February March 20265 

Changes Since Last Version ¶ Updated measure description to provide guidance on calculating total savings 

for combination washer/dryer unitsUpdated End Use Subcategory for 

consistency 

 

 

Description 

This measure is for a new or replacement ENERGY STAR or ENERGY STAR Most Efficient residential clothes dryer. This 

measure relates to the installation of a residential clothes dryer meeting the ENERGY STAR V1.1 criteria. ENERGY STAR 

qualified clothes dryers save energy through a combination of more efficient drying and reduced runtime of the drying 

cycle. More efficient drying is achieved through increased insulation, modifying operating conditions such as air flow 

and/or heat input rate, improving air circulation through better drum design or booster fans, and improving efficiency of 

motors. Reducing the runtime of dryers through automatic termination by temperature and moisture sensors is believed 

to have the greatest potential for reducing energy use in clothes dryers. ENERGY STAR provides criteria for both gas and 

electric clothes dryers. 

Note: In the case of a combination washer/dryer unit, total equipment savings will be the sum of savings from this 

measure in addition to measure 2.1.1 Clothes Washer. 

This measure can also be used for small commercial and industrial applications.  

Baseline Case 

The baseline for energy savings calculations is a clothes dryer meeting the federal minimum combined energy factor for 

machines manufactured after January 2015. The minimum combined energy factor varies by clothes dryer type. 

Efficient Case 

The energy consumption of the efficient equipment is calculated based on the combined energy factor of the ENERGY 

STAR or ENERGY STAR Most Efficient product and other variables defined in the calculation methodology. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ  ὅώὧὰὩί ὒέὥὨ
Ὂ ȟ

ὅὉὊ

Ὂ ȟ

ὅὉὊ
 



 

32 

Annual Fuel Savings 

ɝὝὬὩὶάίὅώὧὰὩί ὒέὥὨ
Ὂ ȟ

ὅὉὊ

Ὂ ȟ

ὅὉὊ

σȟτρς

ρππȟπππ
 

Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

Ὄὶί
 ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-10 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

CyclesAnnual Number of dryer cycles per year 
Site-specific. If unknown, 

use 283 
Cycles [14] 

Hrs Annual run hours of clothes dryer 
Site-specific. If unknown, 

use 2905 
Hrs/yr [14][16]  

Load Average total weight of clothes per drying cycle Look up in Table 2-11 lbs [14] 

Felec,b 
Percentage of energy consumed that is derived from 

electricity for baseline condition 
Look up in Table 2-11 N/A [15][16]  

 

5 !ǎǎǳƳŜǎ ŀǾŜǊŀƎŜ ƻŦ рс ƳƛƴǳǘŜǎ ǇŜǊ ŎȅŎƭŜ ōŀǎŜŘ ƻƴ 9ŎƻǾŀΣ Ψ5ǊȅŜǊ CƛŜƭŘ {ǘǳŘȅΩΣ bƻǊǘƘǿŜǎǘ 9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅ !ƭƭƛŀƴŎŜ όb99!ύ нлмп.   
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Variable Description Value Units Ref 

CEFb Combined energy factor for baseline condition Look up in Table 2-11 lb/kWh [13] 

Felec,q 

Percentage of energy consumed that is derived from 
electricity for efficient   

condition 
Look up in Table 2-11 N/A [15][16] 

CEFq 
Combined energy  

 factor for efficient case 

Site-specific. If unknown, 

look up in Table 2-11 
lb/kWh [12] 

Ffuel,b 
Percentage of energy consumed that is derived from 

fossil fuel for baseline condition 
Look up in Table 2-11 N/A [15][16] 

Ffuel,q 
Percentage of energy consumed that is derived from 

fossil fuel for efficient case 
Look up in Table 2-11 N/A [15][16]  

CF Electric coincidence factor Look up in Table 2-12 N/A [15] 

PDF Gas peak demand factor Look up in Table 2-12 N/A  

3,412 Conversion factor from kWh to Btu 3,412 Btu/kWh  

100,000 Conversion factor from Btu to therms 100,000 Btu/Therm  

EUL Effective useful life See Measure Life Section Years  

 

Table 2-11 Default Values for Various Dryer Types 

Dryer Type Load Felec,b Felec,q Ffuel,b Ffuel,q CEFb 

CEFq 

(Energy Star) 

 

CEFq 

(Energy Star 

Most 

Efficient) 

Vented Gas Dryer 8.45 0.166 0.16 0.847 0.84 3.30 3.48  

Ventless or Vented 

9ƭŜŎǘǊƛŎΣ {ǘŀƴŘŀǊŘ җ пΦп ft3 
8.45 1.00 1.00 0.00 0.00 3.73 3.93 4.3 

Ventless or Vented 

Electric, Compact (120V) < 

4.4 ft3 

3.00 1.00 1.00 0.00 0.00 3.61 3.80 4.3 

Vented Electric, Compact 

(240V) < 4.4 ft3 
3.00 1.00 1.00 0.00 0.00 3.27 3.45 4.3 

Ventless Electric, Compact 

(240V) < 4.4 ft3 
3.00 1.00 1.00 0.00 0.00 2.55 2.68 3.7 

 

 

6 %Electric accounts for the fact that some of the savings on gas dryers comes from electricity (motors, controls, etc). 16% was determined using a ratio 

of the electric to total savings from gas dryers given by ENERGY STAR Draft 2 Version 1.0 Clothes Dryers Data and Analysis.   
7 %Gas accounts for the fact that some of the savings on gas dryers comes from electricity (motors, controls, etc). 84% was determined using a ratio of 

the gas to total savings from gas dryers given by ENERGY STAR Draft 2 Version 1.0 Clothes Dryers Data and Analysis.   
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Peak Factors 

Table 2-12 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.029 [17] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The effective useful life (EUL) is 12 years [11]. 

References 

[11] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table for 2020. 

[12] ENERGY STAR Program Requirements for Clothes Dryers. n.d. Accessed December 27, 2022. 

https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Final%20Version%201.1%20Clothes%20Dry

ers%20Specification%20-%20Program%20Commitment%20Criteria%20and%20Eligibility%20Criteria_0.pdf  

[13] PART 430 - ENERGY CONSERVATION PROGRAM FOR CONSUMER PRODUCTS n.d. https://federalregister.gov. 

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430#430.32  

[14] Savings Calculator for ENERGY STAR Qualified Appliances, ENERGY STAR, 2012. 

https://www.sfwmd.gov/sites/default/files/documents/calculator_energy_star_res_appliance_savings.xlsx 

[15] Mid-Atlantic Technical Reference Manual (TRM) V10. (2020). https://neep.org/sites/default/files/media-

files/trmv10.pdf 

[16] ENERGY STAR Draft 2 Version 1.0 Clothes Dryers Data and Analysis, August 2013. 

https://www.energystar.gov/sites/default/files/specs/ENERGY%20STAR%20Draft%202%20Version%201.0%20Clo

thes%20Dryers%20Data%20and%20Analysis.xlsx  

[17] Northwest Energy Efficiency Alliance (NEEA), Dryer Field Study, November 2014. https://ecotope-publications-

database.ecotope.com/2014_005_1_DryerStudy.pdf  
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https://www.energystar.gov/sites/default/files/specs/ENERGY%20STAR%20Draft%202%20Version%201.0%20Clothes%20Dryers%20Data%20and%20Analysis.xlsx
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2.1.3 DISHWASHER 

 

Market Residential/Multifamily 

Baseline Condition NC/TOS 

Baseline  Code 

End Use Subcategory Kitchen 

Measure Last Reviewed December 2022 

 

 

Description 

This measure covers the installation of ENERGY STAR® V6.0 qualified residential dishwashers. A dishwasher is a cabinet-

like appliance that, with the aid of water and detergent, washes, rinses, and dries (when a drying process is included) 

dishware, glassware, eating utensils, and most cooking utensils by chemical, plumbing, and/or electrical means and 

discharges to the plumbing drainage system. ENERGY STAR® rated machines run more efficiently while washing dishes 

through improved technology such as soil sensors, improved water filtration, more efficient jets, and innovative dish rack 

designs. Qualified dishwashers are atleast 8.6% more efficient than non-certified models. 

Baseline Case 

The baseline condition is a residential dishwasher as defined in the Measure Description section above with type 

equivalent to the efficient case meeting the minimum effective federal performance standards. The baseline water heating 

system is a standard efficiency storage type electric or fossil fuel system (fuel type equivalent to the actual existing 

condition). Current federal annual energy consumption performance standards for dishwashers are provided in the table 

below. 

Efficient Case 

The compliance condition is an ENERGY STAR® V6.0 qualified residential dishwasher as defined in the Measure Description 

section above. Qualifying equipment must have rated annual energy consumption at or below the ENERGY STAR® qualified 

specifications as indicated the table below, based on dishwasher type. The energy consumption rating of the qualified 

dishwasher is to be taken from the application. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ὯὡὬ ὯὡὬ Ὂ Ὂ ὉὰὩὧὛὊ  

Annual Fuel Savings 

ɝὝὬὩὶάίὯὡὬ ὯὡὬ Ὂ ὊόὩὰὛὊ ρȢσπχ
σȟτρς

ρππȟπππ
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Summer Peak Coincident Demand Savings 

ɝὯὡ
ɝὯὡὬ

Ὤὶί
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-13 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

kWhq 
Annual rated electric energy use for energy 

efficient condition 

Site-specific. If unknown, 

look up in Table 2-14 
kWh [24] 

kWhb 
Annual rated electric energy use for baseline 

condition  
Look up in Table 2-14 kWh [18] 

Fmachine 
Fraction of energy used for the dishwasher 

machine 
0.44 N/A [19] 

Fwh Fraction of energy used for the water heater 0.56 N/A [19] 

Hrs Annual operating hours 301 Hours [18] 

ElecSFwh Electric Savings Factor for water heaters Look up in Table 2-15 N/A [21] 

FuelSFwh Fuel Savings Factor of water heaters Look up in Table 2-15 N/A [21] 

1.307 

Ratio of recovery efficiency of electric water heater 

to the recovery efficiency of fossil fuel water 

heater 

1.307 N/A [22][18] 
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Variable Description Value Units Ref 

3,412 Conversion factor from kWh to Btu 3,412 Btu/kWh  

100,000 Conversion factor from Btu to therms 100,000 Btu/therm  

CF Electric coincidence factor Look up in Table 2-16 N/A  

PDF Gas peak day factor Look up in Table 2-16 N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 2-14 Baseline and Efficient kWh 

Dishwasher Type kWhb kWhe 

Compact 222 203 

Standard 307 270 

 

Table 2-15 Savings Factors 

Type Electric Fuel 

Electric WH 1.00 0 

Fossil Fuel WH 0 1.00 

Other 0 0 

Unknown 
Look up in Appendix K: DHW and Space 

Heat Fuel Split, or default to 0.20 

Look up in Appendix K: DHW and Space 

Heat Fuel Split, or default to 0.54 

 

Peak Factors 

Table 2-16 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.029 [20] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The effective useful life (EUL) is 11 years [23].  

References 

[18] 10 CFR 430.32 (f)(1). https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430#p-430.32(f)(1) An 

average of 215 annual 1.4-hour dishwasher cycles is assumed in order to estimate conventional and qualifying 

energy ratings, for a total of 301 hours of active use per year. 

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430#p-430.32(f)(1)
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[19] ENERGY STAR Residential Appliance Savings Calculator, 2012. 

[20] CǊƻƳ b¸ ¢wa ǾмлΥ άBased on 8,760 end use data for Missouri, provided to VEIC by Ameren for use in the Illinois 

TRM. The average dishwasher load during peak hours is divided by the peak load. In the absence of a New York 

specific load shape, this is deemed a reasonable proxy because load shapes are not expected to vary significantly 

by region. Data from Ameren was adjusted to account for the difference in assumed annual operating hours (252 

hours were used in the referenced study whereas 301 hours are cited in this document) and peak range was 

adjusted to reflect New York peak time (the hour ending in 5PM) from Illinois peak time (1PM to the hour ending 

рtaύΦέ 

[21] Based on NYSERDA Residential Statewide Baseline Study of New York State ς July 2015.8 ά¦ƴƪƴƻǿƴέ ǎƘŀƭƭ ƻƴƭȅ ōŜ 

applied when the collection of information on water heating fuel is not feasible due to program configuration of 

delivery mechanism. 9ƭŜŎ{C ŀƴŘ CǳŜƭ{C άǳƴƪƴƻǿƴέ ŦŀŎǘƻǊǎ Ƴŀȅ ƴƻǘ ǎǳƳ ǘƻ млл҈ ŘǳŜ ǘƻ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ƻǘƘŜǊ 

water heating fuels. 

[22] Per 10 CFR 430 Subpart B Appendix E ς Uniform Test Method for Measuring the Energy Consumption of Water 

Heaters: 6.3.2 Recovery Efficiency.  

[23] California Public Utilities Commission EUL Table, version 027 (updated November 12, 2022). Accessed December 

30, 2022. https://www.caetrm.com/shared-data/value-table/EUL/  

[24] ENERGY STAR® Program Requirements for Residential Dishwashers Eligibility Criteria Version 6.0 (2016), Table 1. 

https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Residential%20Dishwasher%20Version%206

.0%20Final%20Program%20Requirements.pdf  

 

  

 

8 NYSERDA Residential statewide Baseline Study. Volume 1: Single Family Report, Table 38: Water Heating Fuel Type by Climate Zone. Overall statewide 

ŀǾŜǊŀƎŜǎ ŀǇǇƭƛŜŘΦ 9ƭŜŎ{C ŀƴŘ CǳŜƭ{C άǳƴƪƴƻǿƴέ ŦŀŎǘƻǊǎ Ƴŀȅ ƴƻǘ ǎǳƳ ǘƻ млл҈ ŘǳŜ ǘƻ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ƻǘƘŜǊ ǿŀǘŜǊ heating fuels. In the condition of other 

ǿŀǘŜǊ ƘŜŀǘƛƴƎ ŦǳŜƭǎ ƛƴ ƘƻƳŜΣ ǘƘŜ ŘŜǎƛƎƴŀǘƛƻƴ άhǘƘŜǊέ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘΦ   

https://www.caetrm.com/shared-data/value-table/EUL/
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Residential%20Dishwasher%20Version%206.0%20Final%20Program%20Requirements.pdf
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Residential%20Dishwasher%20Version%206.0%20Final%20Program%20Requirements.pdf
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2.1.4 INDUCTION RANGE/COOKTOP 

 

Market Residential/Multifamily 

Baseline Condition RF/TOS 

Baseline  Existing 

End Use Subcategory Kitchen 

Measure Last Reviewed January 2023 

 

 

Description 

This measure is applicable to the replacement of electric resistance and fossil fuel cooktops with electric induction 

cooktops in single family and multifamily in-unit kitchens. Induction cooktops heat food faster, are easier to clean, are less 

likely to burn those using them, and have a higher cooking efficiency than electrical resistance stoves. Conventional 

residential cooktops typically employ fossil fuel or resistance heating elements to transfer energy, with efficiencies of 

approximately 32% and 75%-80% respectively. Residential induction cooking tops instead consist of an electromagnetic 

coil that creates a magnetic field when supplied with an electric current. When brought into this field, compatible 

cookware is warmed internally, transferring energy with approximately 85% efficiency. If the replacement equipment is a 

range or induction cooktop, the cooktop must have either 4 or 5 burners. 

Baseline Case 

The baseline condition is a standalone electric resistance or fossil fuel-fired cooktop. 

Efficient Case 

The compliance condition is an induction cooktop with compatible cookware. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ  ὯὡὬ Ὂ ȟ ὯὡὬ 

Where, 

ὯὡὬ ρȢρσυὯὡὬ 

Annual Fuel Savings 

ɝὝὬὩὶάίὝὬὩὶάίὊ ȟ 

Where, 

ὝὬὩὶάίςȢρ ὯὡὬ
σȟτρς

ρππȟπππ
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Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

Ὤὶί
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-17 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲTherms Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

kWhb 

Energy consumption by electric baseline 

cooktop 

Site-specific, if unknown use 

abovementioned formulae 
kWh [25] 

kWhq 

Energy consumption by induction 

cooktop 
Site-specific, if unknown use 125 kWh kWh [26] 

hrs Annual operating hours Site-specific, if unknown use 365 hours Hours [27] 

Felec,b 

Electric factor; used to account for the 

presence or absence of an electric 

cooktop in the baseline condition 

Use a value of 1.0 if theIf baseline 

cooktop is electric.  use 1.0 

Otherwise, use 0.0. 

If unknown, use 0.61. 

N/A [30] 

Ffuel,b 

Fossil fuel factor; used to account for 

the presence or absence of a fossil fuel-

fired cooktop in the baseline condition 

Use a value of 1.0 is theIf baseline 

cooktop is fossil fuel. use 1.0  

Otherwise, use 0.0. 

If unknown, use 0.39. 

N/A [30] 

Thermsb 

Energy consumption by fossil fuel 

baseline cooktop 

Site-specific, if unknown use 

abovementioned formulae. 
Therms [28] 
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Variable Description Value Units Ref 

1.135 
Relative efficiency of induction to 

resistance cooktops 
1.135 N/A [25] 

2.1 
Relative efficiency of induction to gas 

cooktops 
2.1 N/A [28] 

3,412 Conversion from Btu to kWh 3,412 Btu/kWh  

100,000 Conversion from Btu to therms 100,000 Btu/therm  

CF Electric coincidence factor See Table 2-18 N/A  

EUL Effective useful life See Measure Life Section Years [29] 

 

Peak Factors 

Table 2-18 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.8  

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is 16 years [29].   

References 

[25] SWAP015-01, Induction Cooking with or without Electric Range, pg 7, May 2020. Available online at 

http://deeresources.net/workpapers.https://cedars.cpuc.ca.gov/deer-resources/ex-ante-review-

memos/file/2911/download/. Based on relative efficiency of induction to resistance cooktops, 0.84/0.74 = 1.135 

[26] ENERGY STAR®, Emerging Technology, 2021-2022 Residential Induction Cooking Tops, January 2023 

https://www.energystar.gov/about/2021_residential_induction_cooking_tops 

[27] Frontier Energy, Residential Cooktop Performance and Energy Comparison Study, Frontier Energy Report # 

501318071-R0, Table 9, July 2019. https://cao-94612.s3.amazonaws.com/documents/Induction-Range-Final-

Report-July-2019.pdf  

[28] SWAP013-01, Residential Cooking Appliances ς Fuel Substitution, pg 10; based on relative efficiency of induction 

to gas cooktops,0.84/0.399 = 2.1, May 2020 

[29] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs (TRM), Version 10, 

January 2023.https://dps.ny.gov/system/files/documents/2023/03/c1e1783c-c3d3-48a4-8647-

a5923c39553c.pdf.  

[30] Residential Energy Consumption Survey 2015, table HC3.1 

  

https://cedars.cpuc.ca.gov/deer-resources/ex-ante-review-memos/file/2911/download/
https://cedars.cpuc.ca.gov/deer-resources/ex-ante-review-memos/file/2911/download/
https://www.energystar.gov/about/2021_residential_induction_cooking_tops
https://cao-94612.s3.amazonaws.com/documents/Induction-Range-Final-Report-July-2019.pdf
https://cao-94612.s3.amazonaws.com/documents/Induction-Range-Final-Report-July-2019.pdf
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2.1.5 REFRIGERATORS  

 

Market Residential/Multifamily 

Baseline Condition NC/TOS/EREP/DI 

Baseline  Code/Existing/Dual 

End Use Subcategory Kitchen 

Measure Last Reviewed September 2024 

Changes Since Last Version  

 

 

Description 

This measure relates to the purchase and installation of a new refrigerator or refrigerator/freezer meeting either ENERGY 

STAR® 5.1 or Consortium for Energy Efficiency (CEE) TIER 2 or TIER 3 specifications (defined as requiring җ10%, җ15% or җ 

20% less energy consumption than an equivalent unit meeting federal standard requirements respectively). 

Baseline Case 

Early Replacement (EREP): Early replacement uses a dual baseline. The baseline is the existing unit for the remaining life of 

the existing unit and the baseline is a code-compliant/standard efficiency unit for the remaining life of the installed 

equipment. Savings are calculated between the existing unit and the new efficient unit consumption during the assumed 

remaining life of the existing unit, and between a hypothetical new baseline unit and the efficient unit consumption for 

the remainder of the measure life. 

Time of Sale (TOS) and new construction (NC): The baseline condition is a new refrigerator meeting the minimum federal 

efficiency standard for refrigerator efficiency as presented below.  

Efficient Case 

The efficient condition is a high-efficiency refrigerator meeting ENERGY STAR® 5.1 or Consortium for Energy Efficiency 

(CEE) TIER 2 or TIER 3 specifications requirements. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ῳὯὡὬ ὯὡὬ ὯὡὬ ρ Ὄὠὃὅ Ὂ  

Annual Fuel Savings 

ɝὝὬὩὶάίὯὡὬ ὯὡὬ Ὄὠὃὅ Ὂ ρπ 
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Peak Demand Savings 

ɝὯὡ
ὯὡὬ ὯὡὬ

ψȟχφπ
ρ Ὄὠὃὅ ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

 No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Calculation Parameters 

Table 2-19 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings for  Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings for Time of Sale Calculated Therms/yr  

ɲƪ²Peak, Peak Demand Savings for Time of Sale Calculated kWr  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

AV Adjusted volume of refrigerator Site-specific ft3  
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Variable Description Value Units Ref 

kWhq 
Annual energy consumption of 

qualifying efficiency unit 

Site-specific, if unknown look up 

in Table 2-20 for ENERGY STAR 

specifications and Table 2-22 for 

CEE specifications 

kWh/yr [32][35] 

kWhb 
Annual energy consumption of code-

compliant baseline unit 

NC/TOS: look up code efficiency 

in Table 2-20. EREP/DI: use 

existing unit, if unknown, look up 

in Table 2-21.    

kWh/yr [31]  

Focc 
Adjustment factor to account for 

number of occupants 

Look up in 

Table 2-29 

Table 2-23Table 2-23Table 2-29, 

if unknown use 1.0 

N/A [33] 

CF Electric coincidence factor Look up in Table 2-24 N/A  

PDF Gas peak day factor Look up in Table 2-24 N/A  

HVACc 
HVAC interaction factor for annual 

electric energy consumption 

If unconditioned space, use 0, 

otherwise look up in Appendix F: 

HVAC Interactivity Factors 

N/A  

HVACd 
HVAC interaction factor for peak 

demand at utility summer peak hour 

If unconditioned space, use 0, 

otherwise look up in Appendix F: 

HVAC Interactivity Factors 

N/A  

HVACff 
HVAC interaction factor for annual 

fossil fuel energy consumption 

If unconditioned space, use 0, 

otherwise look up in Appendix F: 

HVAC Interactivity Factors  

MMBtu/kWh  

8,760 Hours per year 8,760 Hrs/yr  

10 Unit conversion, Therm/MMBtu 10 Therms/MMBtu  

EUL Effective useful life of new unit See Measure Life Section Years  

RUL Remaining useful life of existing unit See Measure Life Section Years  

 

Table 2-20 Federal Standard and ENERGY STAR Refrigerator Maximum Annual Energy Consumption 

Product Category 

Federal Baseline 

Maximum Energy 

Usage, kWhb
9 

ENERGY STAR 

Maximum Energy 

Usage, kWhq10 

Standard Size Models: 7.75 cubic feet or greater 

 

9 10 CFR Subpart C of Part 430, https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32  
10 ENERGY STAR Program Requirements Product Specifications for Residential Refrigerators and Freezers Version 5.1. Effective 9/15/2014. 

https://www.energystar.gov/sites/default/files/asset/document/Refrigerators_and_Freezers_Program_Requirements_V5.1.pdf  

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32
https://www.energystar.gov/sites/default/files/asset/document/Refrigerators_and_Freezers_Program_Requirements_V5.1.pdf
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Product Category 

Federal Baseline 

Maximum Energy 

Usage, kWhb
9 

ENERGY STAR 

Maximum Energy 

Usage, kWhq10 

1. Refrigerator-freezers and refrigerators other than all-refrigerators 

with manual defrost. 

χȢωωὃὠ ςςυȢπ 

 

χȢρωὃὠ ςπςȢυ 

1A. All-refrigeratorsτmanual defrost. φȢχωὃὠ ρωσȢφ φȢρρὃὠ ρχτȢς 

2. Refrigerator-freezersτpartial automatic defrost χȢωωὃὠ ςςυȢπ χȢρωὃὠ ςπςȢυ 

3. Refrigerator-freezersτautomatic defrost with top-mounted freezer 

without an automatic icemaker. 

ψȢπχὃὠ ςσσȢχ χȢςφὃὠ ςρπȢσ 

3-BI. Built-in refrigerator-freezerτautomatic defrost with top-mounted 

freezer without an automatic icemaker. 

ωȢρυὃὠ ςφτȢω ψȢςτὃὠ ςσψȢτ 

3I. Refrigerator-freezersτautomatic defrost with top-mounted freezer 

with an automatic icemaker without through-the-door ice service. 

ψȢπχὃὠ σρχȢχ χȢςφὃὠ ςωτȢσ 

3I-BI. Built-in refrigerator-freezersτautomatic defrost with top-

mounted freezer with an automatic icemaker without through-the-door 

ice service. 

ωȢρυὃὠ στψȢω ψȢςτὃὠ σςςȢτ 

3A. All-refrigeratorsτautomatic defrost. χȢπχὃὠ ςπρȢφ φȢσφὃὠ ρψρȢτ 

3A-BI. Built-in All-refrigeratorsτautomatic defrost. ψȢπςὃὠ ςςψȢυ χȢςςὃὠ ςπυȢχ 

4. Refrigerator-freezersτautomatic defrost with side-mounted freezer 

without an automatic icemaker. 

ψȢυρὃὠ ςωχȢψ χȢφφὃὠ ςφψȢπ 

4-BI. Built-In Refrigerator-freezersτautomatic defrost with side-

mounted freezer without an automatic icemaker. 

ρπȢςςὃὠ συχȢτ ωȢςπὃὠ σςρȢχ 

4I. Refrigerator-freezersτautomatic defrost with side-mounted freezer 

with an automatic icemaker without through-the-door ice service. 

ψȢυρὃὠ σψρȢψ χȢφφὃὠ συςȢπ 

4I-BI. Built-In Refrigerator-freezersτautomatic defrost with side-

mounted freezer with an automatic icemaker without through-the-door 

ice service. 

ρπȢςςὃὠ ττρȢτ ωȢςπὃὠ τπυȢχ 

5. Refrigerator-freezersτautomatic defrost with bottom-mounted 

freezer without an automatic icemaker. 

ψȢψυὃὠ σρχȢπ χȢωχὃὠ ςψυȢσ 

5-BI. Built-In Refrigerator-freezersτautomatic defrost with bottom-

mounted freezer without an automatic icemaker. 

ωȢτπὃὠ σσφȢω ψȢτφὃὠ σπσȢς 

5I. Refrigerator-freezersτautomatic defrost with bottom-mounted freezer 

with an automatic icemaker without through-the-door ice service. 

ψȢψυὃὠ τπρȢπ χȢωχὃὠ σφωȢσ 

5I-BI. Built-In Refrigerator-freezersτautomatic defrost with bottom-

mounted freezer with an automatic icemaker without through-the-door ice 

service. 

ωȢτπὃὠ τςπȢω ψȢτφὃὠ σψχȢς 

5A. Refrigerator-freezerτautomatic defrost with bottom-mounted freezer 

with through-the-door ice service. 

ωȢςυὃὠ τχυȢτ ψȢσσὃὠ τσφȢσ 

5A-BI. Built-in refrigerator-freezerτautomatic defrost with bottom-

mounted freezer with through-the-door ice service. 

ωȢψσὃὠ τωωȢω ψȢψυὃὠ τυψȢσ 
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Product Category 

Federal Baseline 

Maximum Energy 

Usage, kWhb
9 

ENERGY STAR 

Maximum Energy 

Usage, kWhq10 

6. Refrigerator-freezersτautomatic defrost with top-mounted freezer with 

through-the-door ice service. 

ψȢτπὃὠ σψυȢτ χȢυφὃὠ συυȢσ 

7. Refrigerator-freezersτautomatic defrost with side-mounted freezer 

with through-the-door ice service.  

ψȢυτὃὠ τσςȢψ χȢφωὃὠ σωχȢω 

7-BI. Built-In Refrigerator-freezersτautomatic defrost with side-

mounted freezer with through-the-door ice service.  

ρπȢςυὃὠ υπςȢφ ωȢςσὃὠ τφπȢχ 

Compact Size Models: Less than 7.75 cubic feet  

11. Compact refrigerator-freezers and refrigerators other than all-

refrigerators with manual defrost.  

ωȢπσὃὠ ςυςȢσ ψȢρσὃὠ ςςχȢρ 

11A.Compact all-refrigeratorsτmanual defrost.  χȢψτὃὠ ςρωȢρ χȢπφὃὠ ρωχȢς 

12. Compact refrigerator-freezersτpartial automatic defrost  υȢωρὃὠ σσυȢψ υȢσςὃὠ σπςȢς 

13. Compact refrigerator-freezersτautomatic defrost with top-mounted 

freezer.  

ρρȢψπὃὠ σσωȢς ρπȢφςὃὠ σπυȢσ 

13I. Compact refrigerator-freezersτautomatic defrost with top-mounted 

freezer with an automatic icemaker.  

ρρȢψπὃὠ τςσȢς ρπȢφςὃὠ σψωȢσ 

13A. Compact all-refrigeratorsτautomatic defrost.  ωȢρχὃὠ ςυωȢσ ψȢςυὃὠ ςσσȢτ 

14. Compact refrigerator-freezersτautomatic defrost with side-mounted 

freezer.  

φȢψςὃὠ τυφȢω φȢρτὃὠ τρρȢς 

14I. Compact refrigerator-freezersτautomatic defrost with side-mounted 

freezer with an automatic icemaker.  

φȢψςὃὠ υτπȢω φȢρτὃὠ τωυȢς 

15. Compact refrigerator-freezersτautomatic defrost with bottom-mounted 

freezer.  

ρρȢψπὃὠ σσωȢς ρπȢφςὃὠ σπυȢσ 

15I. Compact refrigerator-freezersτautomatic defrost with bottom-

mounted freezer with an automatic icemaker.  

ρρȢψπὃὠ τςσȢς ρπȢφςὃὠ σψωȢσ 

Where ὃὠ ὪὶὩίὬ ὺέὰόάὩρȢφσὪὶὩὩᾀὩὶ ὺέὰόάὩ 

 

Table 2-21 Existing Refrigerator Baseline Consumption 

 Primary Refrigerator Secondary Refrigerator Freezer 

kWhb 
1120 JCPL11 

958 All others 
581 

770 JCPL 

593 All others 

 

 

11 Values from the JCPL PY2 Evaluation of the Refrigeator and Freezer Recycling Program applied to the UMP refrigerator and freezer UEC regression 

models. 
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Table 2-22 CEE Residential Refrigerator Efficiency Specification 

Efficiency Level 
Percent Improvement Over Measured12  

Federal Minimum Efficiency Standard 

CEE Tier 113 10 

CEE Tier 2 15 

CEE Tier 3 30 

 

Table 2-23 Occupant Adjustment Factor 

Number of Occupants Focc 

0 1.00 

1 1.05 

2 1.10 

3 1.13 

4 1.15 

5 or more 1.16 

Unknown 1.00 

Peak Factors 

Table 2-24 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 1.0  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors   

 

Measure Life 

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 2-25 Measure Life 

Equipment EUL RUL Ref 

Refrigerator 12 4 [34] 

 

12 Measure Minimum Efficiency Standard is defined as the measured energy consumption of the refrigerator according to the DOE test method, prior to 

the application of any adder (84 kWh/yr) for automatic icemakers. For refrigerators with automatic icemakers, the percentage improvement is calculated 

by dividing the difference in annual energy use by the minimum efficiency standard, less the 84 kWh/yr adder. 
13 CEE Tier 1 is aligned with the ENERGY STAR Version 5.1 specifcation for resendential refrigerators. 
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2.1.6 FREEZER 

 

Market Residential/Multifamily 

Baseline Condition NC/TOS/RF/EREP 

Baseline  Code/Existing/Dual 

End Use Subcategory Kitchen 

Measure Last Reviewed December 2022 

Changes Since Last Version ¶  

 

 

Description 

This measure relates to the promotion of residential freezers meeting the ENERGY STAR 5.1 criteria through retail 

channels and through upstream efforts such as the ENERGY STAR Retail Products Program. In the measure, a freezer 

meeting the efficiency specifications of ENERGY STAR is installed in place of a model meeting the federal standard 

(NAECA). Energy usage specifications are defined in the tables below. Freezer adjusted volume used in the specifications is 

calculated as follows: 

ὃὠ ρȢχφ ὸέὸὥὰ ὪὶὩὩᾀὩὶ ὺέὰόάὩ 

Baseline Case 

Early Replacement (EREP): Early replacement uses a dual baseline. The baseline is the existing unit for the remaining life of 

the existing unit and the baseline is a code-compliant/standard efficiency unit for the remaining life of the installed 

equipment. Savings are calculated between the existing unit and the new efficient unit consumption during the assumed 

remaining life of the existing unit, and between a hypothetical new baseline unit and the efficient unit consumption for 

the remainder of the measure life. 

Time of Sale (TOS) and new construction (NC): The baseline condition is a new freezer meeting the minimum federal 

efficiency standard for refrigerator efficiency as presented below.  

Efficient Case 

The efficient equipment is defined as a freezer meeting the freezer efficiency specifications of ENERGY STAR v 5.1, as 

calculated below. 
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Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ῳὯὡὬ ὯὡὬ ὯὡὬ ρ Ὄὠὃὅ Ὂ  

Annual Fuel Savings 

ɝὝὬὩὶάίὯὡὬ ὯὡὬ Ὄὠὃὅ Ὂ ρπ 

Peak Demand Savings 

ɝὯὡ
ὯὡὬ ὯὡὬ

ψȟχφπ
ρ Ὄὠὃὅ   ὝὃὊὒὛὃὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

 No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

 

Calculation Parameters 

Table 2-26 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  
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Variable Description Value Units Ref 

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

kWhb kWh consumption for basline case 

TOS/NC: Look up code 

efficiency in Table 2-27, 

if volume unknown use 

Table 2-28 

EREP/DI: Use existing unit, 

if unknown use Table 2-28 

kWh/yr [36][44] 

kWhq kWh consumption for energy efficient case 

Site-specific, if unknown 

look up in Table 2-27.  

If volume unknown use 

Table 2-28. 

kWh/yr [37] 

Focc 
Adjustment factor to account for number of 

occupants 

Look up in  

Table 2-29 

Table 2-29 

 If unknown use 1.0 

N/A [42] 

HVACc 
HVAC interaction factor for annual electric 

energy consumption 

0.080. If unconditioned 

space use 0 
N/A [43] 

HVACd 
HVAC interaction factor for peak demand at 

utility summer peak hour 

0.175. If unconditioned 

space use 0 
N/A [43] 

HVACff 
HVAC interaction factor for annual fossil fuel 

energy consumption 

-0.002. If unconditioned 

space use 0 
MMBtu/kWh  

TAF Temperature Adjustment Factor 1.23 N/A [39] 

LSAF Load Shape Adjustment Factor 1.15 N/A [40] 

CF Electric coincidence factor Look up in Table 2-30 N/A  

PDF Gas peak day factor Look up in Table 2-30 N/A  

EUL Effective useful life See Measure Life Section Years  

RUL Remaining useful life See Measure Life Section Years  

 

Table 2-27 Freezer Baseline and Efficient Annual kWh Consumption 

Product Class 
Baseline Annual kWh 

Consumption (kWhb) [36] 

Energy Efficient Annual kWh 

Consumption (kWhq) [37] 

Full-Size Freezers, where AV is adjusted volume 

8. Upright freezers with manual defrost υȢυχὃὠ ρωσȢχ υȢπρὃὠ ρχτȢσ 
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Product Class 
Baseline Annual kWh 

Consumption (kWhb) [36] 

Energy Efficient Annual kWh 

Consumption (kWhq) [37] 

9. Upright freezers with automatic defrost without 

an automatic icemaker 
ψȢφςὃὠ ςςψȢσ χȢχφὃὠ ςπυȢυ 

9I. Upright freezers with automatic defrost with an 

automatic icemaker 
ψȢφςὃὠ σρςȢσ χȢχφὃὠ ςψωȢυ 

9-BI. Built-In upright freezers with automatic 

defrost without an automatic icemaker 
ωȢψφὃὠ ςφπȢω ψȢψχὃὠ ςστȢψ 

9I-BI. Built-in upright freezers with automatic 

defrost with an automatic icemaker 
ωȢψφὃὠ σττȢω ψȢψχὃὠ σρψȢψ 

10. Chest freezers and all other freezers except 

compact freezers 
χȢςωὃὠ ρπχȢψ φȢυφὃὠ ωχȢπ 

10A. Chest freezers with automatic defrost ρπȢςτὃὠ ρτψȢρ ωȢςςὃὠ ρσσȢσ 

Compact Freezers, where AV is adjusted volume 

16. Compact upright freezers with manual defrost ψȢφυὃὠ ςςυȢχ χȢχωὃὠ ςπσȢρ 

17. Compact upright freezers with automatic defrost ρπȢρχὃὠ συρȢω ωȢρυὃὠ σρφȢχ 

18. Compact chest freezers ωȢςυὃὠ ρσφȢψ ψȢσσὃὠ ρςσȢρ 

If freezer volume is unknown, use the default consumption values in Table 2-28. 

Table 2-28 Default Values 

Product Category AV (assumed) kWhb kWhq 
Market Share 

Weighting [38] 

Upright Freezer 24.4 
770 JCPL 

593 All others 
395 36.74% 

Chest Freezer 18.0 
770 JCPL 

593 All others 
215 63.26% 

Weighted Average 20.4 
770 JCPL 

593 All others 
281 100% 

 

Table 2-29 Occupant Adjustment Factor 

Number of Occupants Focc 

Unknown 1.00 

1 1.05 

2 1.10 

3 1.13 

4 1.15 
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Number of Occupants Focc 

5 or more 1.16 

 

Peak Factors 

Table 2-30 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 1.0  

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 2-31 Measure Life 

Equipment EUL RUL Ref 

Freezer 11 3.66 [41] 

References 

[36] ά9ƭŜŎǘǊƻƴƛŎ /ƻŘŜ ƻŦ CŜŘŜǊŀƭ wŜƎǳƭŀǘƛƻƴǎ ό9/CwύΦέ нлнлΦ ƘǘǘǇǎΥκκǿǿǿΦŜŎŦǊΦƎƻǾκŎƎƛ-bin/  

[37] ά9b9wD¸ {¢!w tǊƻƎǊŀƳ wŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ wŜǎƛŘŜƴǘƛŀƭ wŜŦǊƛƎŜǊŀǘƻǊǎ ŀƴŘ CǊŜŜȊŜǊǎ tŀǊǘƴŜǊ /ƻƳƳƛǘƳŜƴǘǎΦέ 

https://www.energystar.gov/ia/partners/product_specs/program_reqs/Refrigerators_and_Freezers_Program_Re

quirements_V5.0.pdf.  

[38] The weighted average unit energy savings is calculated using the market share of upright and chest freezers. The 

assumed market share, as presented in the table above, comes from 2011 NIA-Frz-2008 Shipments data.   

[39] ¢ŜƳǇŜǊŀǘǳǊŜ ŀŘƧǳǎǘƳŜƴǘ ŦŀŎǘƻǊ ōŀǎŜŘ ƻƴ .ƭŀǎƴƛƪΣ aƛŎƘŀŜƭΣ άaŜŀǎǳǊŜƳŜƴǘ ŀƴŘ ±ŜǊƛŦƛŎŀǘƛƻƴ ƻŦ wŜǎƛŘŜƴǘƛŀƭ 

Refrigerator Energy Use, Final Report 2003-нллп aŜǘŜǊƛƴƎ {ǘǳŘȅέΣ Wǳƭȅ нфΣ нллп όǇΦптύ ŀƴŘ ŀǎǎǳƳƛƴƎ ту҈ ƻŦ 

refrigerators are in cooled space (based on BGE Energy Use Survey, Report of Findings, December 2005; Mathew 

Greenwalk & Associates) and 22% in un-cooled space.  Although this evaluation is based upon refrigerators only it 

is considered a reasonable estimate of the impact of cycling on freezers and gave exactly the same result as an 

alternative methodology based on Freezer eShape data. 

[40] Daily load shape adjustment factor also based on Blasnik, Michael, "Measurement and Verification of Residential 

Refrigerator Energy Use, Final Report, 2003-2004 Metering Study", July 29, 2004 (p. 48), (extrapolated by taking 

the ratio of existing summer to existing annual profile for hours ending 15 through 18, and multiplying by new 

annual profile). 

[41] ENERGY STAR assumes 11 years based on Appliance Magazine U.S. Appliance Industry: Market Value, Life 

Expectancy & Replacement Picture for 2005-2012, 2011. 

[42] The Occupant Adjustment Factor is developed from simulating audits within the ORNL weatherization tool, 

National Energy Audit Tool (NEAT), Oak Ridge National Laboratory, 2012.   

[43] From NY TRM V10, Pg 1162 

[44] JCPL PY2 Evaluation 
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2.1.7 WATER COOLER 

 

Market Residential/Multifamily 

Baseline Condition NC/TOS 

Baseline  Code 

End Use Subcategory Kitchen 

Measure Last Reviewed December 2022 

 

Description 

This measure estimates savings for installing ENERGY STAR Water Coolers compared to standard efficiency equipment in 

residential applications. The measurement of energy and demand savings is based on a deemed savings value multiplied 

by the quantity of the measure. 

Baseline Case 

Residential water cooler meeting Energy Star v. 2.0 Water Cooler requirements as directed by N.J. PL 2021, c. 464. 

Efficient Case 

ENERGY STAR v. 3.0 compliant residential water cooler. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ὯὡὬ ὯὡὬ σφυ 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

Ὄὶ
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 
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Lifetime Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Calculation Parameters 

Table 2-32 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Hr Annual hours of operation Site-specific. If unknown, assume 8,760 Hrs  

kWhb Energy use of baseline water cooler Look up in Table 2-33 kWh/day [45] 

kWhq Energy use of energy efficient water cooler 
Site-specific. If unknown, look up in 

Table 2-33 
kWh/day [46] 

CF Electric coincidence factor Look up in Table 2-34 N/A  

PDF Gas peak day factor Look up in Table 2-34 N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 2-33 Water Cooler Energy Use 

Energy Star Water Cooler Type Product 

Capacity Class, and Conditioning Method 
Baseline kWhb (kWh/day) Default Efficient kWhq (kWh/day) 

Cold Only 0.16 0.16 

Hot & Cold ς Low Capacity14 0.87 0.68 

Hot & Cold ς High Capacity15 0.87 0.80 

Hot & Cold On-Demand 0.18 0.18 

 

 

14 A water cooler with a cold-water dispenser capacity of 0.50 gallons per hour or less, as measured per ANSI/ASHRAE Standard 18. For units that also 

provide hot water, the unit must have a hot-water dispenser capacity that is equal to or less than 41 exact 6 oz. cups per hour, as rated per ANSI/ASHRAE 

Standard 18. 
15 A water cooler with a cold-water dispenser capacity that is greater than 0.50 gallons per hour, as measured per ANSI/ASHRAE Standard 18. For units 

that also provide hot water, the unit must have a hot-water dispenser capacity greater than 41 exact 6 oz. cups per hour, as rated per ANSI/ASHRAE 

Standard 18. 
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Peak Factors 

Table 2-34 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 1.0 [47] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is 10 years. [45] 

References 

[45] ENERGY STAR Product Specification for Water Coolers Version 2.0. 

https://www.energystar.gov/sites/default/files/specs//ES%20WC%20V2%200%20Spec.pdf  

[46] ENERGY STAR Product Specifications for Water Coolers Version 3.0. 

https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Verison%203.0%20Water

%20Coolers%20Final%20Specification_0.pdf   

[47] Assumes 24/7 operation. Site-specific load shape information should be used if known. 

 

  

https://www.energystar.gov/sites/default/files/specs/ES%20WC%20V2%200%20Spec.pdf
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Verison%203.0%20Water%20Coolers%20Final%20Specification_0.pdf
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Verison%203.0%20Water%20Coolers%20Final%20Specification_0.pdf
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2.1.8 AIR PURIFIER 

 

Market Residential/Multifamily 

Baseline Condition TOS 

Baseline  ISP 

End Use Subcategory Indoor Environment 

Measure Last Reviewed September 2024March 2026 

Changes Since Last Version ¶ Updated baseline and proposed case to ENERGY STAR Version 3.0 

¶ Clarified PM2.5 CADR is the correct CADR metric 

 

 

Description 

An ENERGY STARςcertified air purifier (cleaner) meeting the efficiency specifications of ENERGY STAR is purchased and 

installed in place of, replacing a model meeting the New Jersey P.L. 2021, c. 464 that meets only the minimum efficiency 

standards. as defined in 10 CFR §430.32. Compliance with this federal standard will starttook effect on January 1, 

2023December 31, 2025. The Coincidence factor (CF) assumes that the purifier usage is evenly spread throughout the year 

and the annual active operating hours assume that the air purifier operates 16 hours a day for 365 days[51]. [51] 

Baseline Case 

The baseline equipment is assumed to be a conventional non-ENERGY STAR unit, meeting the New Jersey P.L. 2021, c. 

464Code of Federal Regulations 430.32 minimum standards. [48]. 

Efficient Case 

The efficient equipment is defined as an air purifier meeting the efficiency specifications of ENERGY STAR Version 23.0. 

Certified air cleaner models shall produce a minimum 30 PM2.5 CADR for Smoke to be considered under this specification. 

[49]. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ  ὯὡὬ  ὯὡὬ 

Where, 

ὯὡὬ Ὄὶί 
ὅὃὈὙ

ὅὃὈὙͅὴὩὶͅύὥὸὸ ρȟπππ
ψȟχφπὌὶί

ὖὥὶὸὭὥὰὖέύὩὶ

ρȟπππ

ὅὃὈὙ

ὍὉὊ ρȟπππ
 

ὯὡὬ Ὄὶί 
ὅὃὈὙ

ὅὃὈὙͅὴὩὶͅύὥὸὸ ρȟπππ
ψȟχφπὌὶί

ὖὥὶὸὭὥὰὖέύὩὶ

ρȟπππ

ὅὃὈὙ

ὍὉὊ ρȟπππ
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Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ   
ɝὯὡὬ

Ὄὶί
 ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Calculation Parameters 

Table 2-35 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings 

CalculatedCalculated, 

if parameters are unknown 

look up in Table 2-38 

kWh/yr  

ɲƪ²Peak Peak Demand Savings 

CalculatedCalculated, 

if parameters are unknown 

look up in Table 2-39 

kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

kWhb 
Annual electric consumption of the 

baseline case 
Calculated kWh/yr  

kWhq 
Annual electric consumption of the 

efficient case 
Calculated kWh/yr  

CADRb 

Clean Air Delivery Rate (CADR) for 

baseline air purifier 

Use same value as CADRq 

CARDq 

cfm [48] 

CADR_per_wattbIEFb 

PM2.5 Clean Air Delivery Rate (CADR) 

per watt for baseline air purifier 
Look up in Table 2-36 cfm/Watt [48] 

PartialPowerb 

Partial on Mode Power for baseline air 

purifier by category 
Look up in Table 2-36 Watts [48] 
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Variable Description Value Units Ref 

CADRq 
Clean Air Delivery Rate (CADR) for 

efficient air purifier 

Site-specific. If unknown, look 

up in Table 2-37 
cfm [49] 

CADR_per_wattbIEFq 

PM2.5 Clean Air Delivery Rate (CADR) 

per watt for efficient air purifier 

Site-specific. If unknown, look 

up in Table 2-37 
cfm/Watt [49] 

PartialPowerq 

Partial on Mode Power for efficient air 

purifier by category 

Site-specific. If unknown, look 

up in Table 2-37 
Watts [49] 

Hrs Annual active operating hours 5,840 Hrs [51] 

CF Electric coincidence factor Look up in Table 2-40 N/A  

EUL Effective useful life See Measure Life Section Years  

1,000 Conversion from Watts to kW 1,000 Watts/kW  

8,760 Hours per year 8,760 Hours  

 

Table 2-36 Baseline Air Purifier Specifications 

Clean Air Delivery Rate 

(CADR) Range 

CADR used indeemedin deemed 

savings calculation 

CADR per 

WattMinimum 

IEF 

Partial On 

Mode 

Power 

with WiFi 

connection 

(Watts) 

Partial On 

Mode 

Power 

without 

WiFi 

connection 

(Watts) 

ол Җ /!5w ғ млл 75 1.79 2 1 

млл Җ /!5w ғ мрл 125 1.9 2.4 1 

мрл Җ /!5w ғ нлл 175 2.09 2 1 

нлл Җ /!5w ғ нрл 225 2.09 2 1 

CADR җ 250 275 2.09 2 1 

 

Table 2-37 Efficient Air Purifier Specifications 

Clean Air Delivery Rate (CADR) 

Range 

CADR used in deemed 

savings calculation 

Minimum Smoke 

CADR per WattIEF 

Maximum 

Partial On 

Mode 

Power 

with WiFi 

connection 

(watts) 

Maximum 

Partial On 

Mode 

Power 

without 

WiFi 

connection 

(watts) 

5130 Җ /!5w ғ млл 75 1.94.4 2 1 

 101100 Җ /!5w ғ мрл 125 25.4 2 1 

Deleted  Cells

Deleted  Cells

Deleted  Cells

Deleted  Cells

Deleted  Cells

Deleted  Cells
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Clean Air Delivery Rate (CADR) 

Range 

CADR used in deemed 

savings calculation 

Minimum Smoke 

CADR per WattIEF 

Maximum 

Partial On 

Mode 

Power 

with WiFi 

connection 

(watts) 

Maximum 

Partial On 

Mode 

Power 

without 

WiFi 

connection 

(watts) 

 151150 Җ /!5w ғ нлл 175 2.95.6 2 1 

 201200 Җ /!5w ғ нрл 225 2.95.6 2 1 

CADR җ 250 275 2.95.6 2 1 

 

Table 2-38 Deemed kWh Savings 

Clean Air Delivery Rate (CADR) 

Range 

CADR used in deemed savings 

calculation 
kWh Savings 

  

Maximum Partial On 

Mode Power with WiFi 

connection 

Maximum 

Partial On 

Mode 

Power 

without 

WiFi 

connection 

рм Җ /!5w ғ млл 75 27131 27 

 млм Җ /!5w ғ мрл 125 80169 80 

 мрм Җ /!5w ғ нлл 175 159170 159 

 нлм Җ /!5w ғ нрл 225 204218 204 

CADR җ 250 275 249267 249 

 

Table 2-39 Deemed kW Savings 

Clean Air Delivery Rate (CADR) 

Range 

CADR used in deemed savings 

calculation 
kW Savings 

  
Maximum Partial On Mode 

Power with WiFi connection 

Maximum 

Partial On 

Mode 

Power 

without 

WiFi 

connection 

рм Җ /!5w ғ млл 75 0.00310150 0.0031 

Deleted  Cells

Deleted  Cells

Split  Cells

Split  Cells

Deleted  Cells

Split  Cells

Split  Cells

Deleted  Cells
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Clean Air Delivery Rate (CADR) 

Range 

CADR used in deemed savings 

calculation 
kW Savings 

 млм Җ /!5w ғ мрл 125 0.00910193 0.0091 

 мрм Җ /!5w ғ нлл 175 0.01810194 0.0181 

 нлм Җ /!5w ғ нрл 225 0.02330250 0.0233 

CADR җ 250 275 0.02850305 0.0285 

 

Peak Factors 

Table 2-40 Peak Factors 

Peak Factor Value16 Ref 

Electric coincidence factor (CF) 0.667  

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is 9 years [50].  

References 

[48] άbŜǿ WŜǊǎŜȅ !рмсл μ нлнл-нлнм μ wŜƎǳƭŀǊ {ŜǎǎƛƻƴΦέ ƴΦŘΦ [ŜƎƛ{ŎŀƴΦ !ŎŎŜǎǎŜŘ 5ŜŎŜƳōŜǊ нмΣ нлннΦ 

https://legiscan.com/NJ/text/A5160/2020   έ/ƻŘŜ ƻŦ CŜŘŜǊŀƭ wŜƎǳƭŀǘƛƻƴǎ ¢ƛǘƭŜ мл ς Chapter II ς Subchapter D ς 

Part 430 ς Subpart C ς 430.32 Energy and water conservation standards and their compliance dates - Air 

cleaners.έ n.d. Accessed March 31, 2026. https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-

430/subpart-C/section-430.32  

[49] ά9b9wD¸ {¢!w tǊƻƎǊŀƳ wŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ wƻƻƳ !ƛǊ /ƭŜŀƴŜǊǎ -Partner Commitments ENERGY STAR ® Program 

Requirements for Room Air Cleaners Partner Commitments, Version 23.0 Rev. May 2002October 2025Φέ ƴΦŘΦ 

Accessed December 21, 2022. 

https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Version%202.0%20Room%

20Air%20Cleaners%20Specification%20%28Rev.%20May%202022%29.pdfMarch 30, 2026. 

https://www.energystar.gov/sites/default/files/2025-

10/ENERGY%20STAR%20Version%203.0%20Room%20Air%20Cleaners%20Final%20Specification%20with%20Part

ner%20Commitments.pdf  

[50] EPA, Consumer Messaging Guide for Energy Star Certified Appliances. August 2018. 

https://www.energystar.gov/sites/default/files/asset/document/ES_Consumer_Messaging_Guide_2018_508-

c.pdfhttps://www.energystar.gov/sites/default/files/asset/document/ES_Consumer_Messaging_Guide_2018_50

8-c.pdf  

 

16 Electric CF value assumes equal likelihood of usage at any time of day (16/24 hours) 

Split  Cells

Split  Cells

Field  Code  Changed

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32
https://www.energystar.gov/sites/default/files/2025-10/ENERGY%20STAR%20Version%203.0%20Room%20Air%20Cleaners%20Final%20Specification%20with%20Partner%20Commitments.pdf
https://www.energystar.gov/sites/default/files/2025-10/ENERGY%20STAR%20Version%203.0%20Room%20Air%20Cleaners%20Final%20Specification%20with%20Partner%20Commitments.pdf
https://www.energystar.gov/sites/default/files/2025-10/ENERGY%20STAR%20Version%203.0%20Room%20Air%20Cleaners%20Final%20Specification%20with%20Partner%20Commitments.pdf
https://www.energystar.gov/sites/default/files/asset/document/ES_Consumer_Messaging_Guide_2018_508-c.pdf
https://www.energystar.gov/sites/default/files/asset/document/ES_Consumer_Messaging_Guide_2018_508-c.pdf
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[51] ά9b9wD¸ {¢!w !ǇǇƭƛŀƴŎŜ /ŀƭŎǳƭŀǘƻǊέΦ https://www.energy.gov/energysaver/maps/appliance-energy-

calculator.https://www.energy.gov/energysaver/maps/appliance-energy-calculator. n.d. Accessed December 21, 

2022. Assumes 16 hours per day, 365 days per year. 

 

  

https://www.energy.gov/energysaver/maps/appliance-energy-calculator
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2.1.9 DEHUMIDIFIER 

 

Market Residential/Multifamily  

Baseline Condition TOS/NC 

Baseline  Code /ISP 

End Use Subcategory Indoor Environment 

Measure Last Reviewed January 2023 

 

 

Description 

This measure covers the installation of residential stand-alone or whole-house dehumidifiers meeting the minimum 

qualifying efficiency standards established under the ENERGY STAR® Program, Version 5.0, effective October 31, 2019. This 

measure is restricted to dehumidifiers with a product moisture removal capacity of less than or equal to 185 pints/day. 

Baseline Case 

The baseline condition is a stand-alone or whole-house dehumidifier meeting the minimum effective federal standard for 

performance.  

Dehumidifiers manufactured and distributed in commerce on or after June 13, 2019, must meet the energy conservation 

standards, rated in Integrated Energy Factor as specified in the Code of Federal Regulations. 

Efficient Case 

The compliance condition is an ENERGY STAR® v. 5 qualified stand-alone or whole-house dehumidifier. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ
ὴὭὲὸίȾὨὥώπȢτχσὬὶί

ςτ

ρ

ὍὉὊ

ρ

ὍὉὊ
 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

Ὤὶί
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 
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Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Calculation Parameters 

Table 2-41 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Pints/day Product capacity to remove moisture  Site-specific (pints/day)  

hrs Annual run hours of dehumidifier 2,160 Hrs [52] 

IEFb Baseline Integrated Energy Factor 
Look up in Table 2-42, Table 

2-43 
liters/kWh [53] 

IEFq Energy Efficient Integrated Energy Factor 

Site-specific. If unknown, 

look up in Table 2-44, Table 

2-45 

liters/kWh [54] 

0.473 Conversion factor from liters to pint 0.473 liters/pint  

24 Hours in one day 24 N/A  

CF Electric coincidence factor Look up in Table 2-46 N/A [55] 

EUL Effective useful life See Measure Life Section Years  

 

Table 2-42 Stand-Alone Dehumidifiers Baseline Integrated Energy Factor 

Product Capacity (pints/day) Integrated Energy Factor (liters/kWh) 

Җ нрΦлл 1.30 

25.01 to 50.00 1.60 

җрлΦлм 2.80 

Table 2-43 Whole-House Dehumidifiers Baseline Integrated Energy Factor 

Product Case Volume (ft3) Integrated Energy Factor (liters/kWh) 

Җ уΦл җмΦтт 

> 8.0 җнΦпм 
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Table 2-44 Stand-Alone Dehumidifiers Energy Efficient Integrated Energy Factor 

Product Capacity (pints/day) Integrated Energy Factor (liters/kWh) 

Җ нрΦлл җмΦрт 

25.01 to 50.00 җмΦул 

җрлΦлм җоΦол 

 

Table 2-45 Whole-House Dehumidifiers Energy Efficient Integrated Energy Factor 

Product Case Volume (ft3) Integrated Energy Factor (liters/kWh) 

Җ уΦл җнΦлф 

> 8.0 җоΦол 

 

Peak Factors 

Table 2-46 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.405 [55] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is 12 years [56].  

References 

[52] ACEEE, Lauren Mattison and Dave Korn, The Cadmus Group, Inc.ΣάDehumidifiers: A Major Consumer of 

Residential Electricity", 2012, https://www.aceee.org/files/proceedings/2012/data/papers/0193-000291.pdf  

[53] 10 CFR 430.32(v)(2), January 2023 https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-

430/subpart-C/section-430.32#p-430.32(v)(2) 

[54] ENERGY STAR® Program Requirements Product Specification for Dehumidifiers, Eligibility Criteria Version 5.0, 

October 2019   

[55] Dehumidifier Metering in PA and Ohio by ADM from 7/17/2013 to 9/22/2013. 31 Units metered. Assumes all non-

coincident peaks occur within window and that the average load during this window is representative of the June 

PJM days as well. 

[56] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs (TRM), Version 10, 

January 2023.  

  

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32#p-430.32(v)(2)
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32#p-430.32(v)(2)
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2.1.10 ROOM AIR CONDITIONER 

 

Market Residential/Multifamily  

Baseline Condition TOS 

Baseline  Code 

End Use Subcategory Indoor Environment 

Measure Last Reviewed December 2022 

 

 

Description 

This measure relates to the purchase and installation of a room air conditioner that meets or exceeds the current ENERGY 

STAR 4.2 efficiency standards. A room air conditioner is powered by a single phase electric current and is an encased 

assembly designed as a unit for mounting in a window or through the wall. Qualifying units may be cooling only (non-

reverse cycle) or provide cooling, heating, and ventilation. Only cooling energy savings are calculated in this measure.  

Note that if the AC unit is connected to a network in a way so as to enable it to respond to energy related commands, 

there is a 5% extra CEER allowance. In these instances, the default baseline CEER would be 0.95 multiplied by the 

appropriate CEER from Table 2-48. 

Baseline Case 

The baseline condition is a room AC unit that meets the minimum federal efficiency standards [57] of the combined energy 

efficiency ratio based on the installed unit size and type.  

Efficient Case 

The efficient condition is a room air conditioner that meets or exceeds current ENERGY STAR specifications (version 4.2) 

[58]. The CEER for the efficient case should use site-specific information. If site-specific information is unknown, then 

default values may be used. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ῳὯὡὬ
ὅὥὴ

ρȟπππ
  

ρ

ὅὉὉὙ

ρ

ὅὉὉὙ
ὉὊὒὌ 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 
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Peak Demand Savings 

ῳὯὡ
ὅὥὴ

ρȟπππ
  

ρ

ὅὉὉὙ

ρ

ὅὉὉὙ
 ὅὊ 

 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Calculation Parameters 

Table 2-47 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Cap Capacity of energy efficient equipment Site-specific Btu/hr  

CEERq 
Combined Energy Efficiency Ratio of 

ENERGY STAR unit in Btus per Watt-hour 

Site-specific. If unknown, 

look up in Table 2-48 
Btu/Wh [61] 

CEERb 

Combined Energy Efficiency Ratio of 

baseline unit in Btus per Watt-hour 

Look up in Table 2-48, if 

unknown use 11.017  
Btu/Wh [57]  

EFLHc Cooling equivalent full-load hours 600 Hours [63] 

1,000 Conversion from W to kW 1,000 W/kW  

CF Electric coincidence factor Look up in Table 2-49 N/A [62] 

EUL Effective useful life See Measure Life Section Years  

 

 

17 Default value (11.0) is the CEER value from minimum Federal Standard for the most common room AC type ς <8000 capacity range with louvered sides 

[60] 
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Table 2-48 Standard and ENERGY STAR CEER Values for Room Air Conditioner 

Product Type and Class (Btu/hour) 

Federal 

standard with 

louvered sides 

(CEERb) 

Federal 

standard 

without 

louvered sides 

(CEERb) 

ENERGY STAR 

with louvered 

sides (CEERq) 

ENERGY STAR 

without 

louvered sides 

(CEERq) 

Without reverse 

cycle 

<6,000 11.0 10.0 12.1 11.0 

6,000 to 7,999 11.0 10.0 12.1 11.0 

8,000 to 10,999 10.9 9.6 12.0 10.6 

11,000 to 13,999 10.9 9.5 12.0 10.5 

14,000 to 19,999 10.7 9.3 11.8 10.2 

20,000 to 27,999 9.4 9.4 10.3 10.3 

җ28,000  9.0 9.4 9.9 10.3 

With reverse cycle 

<14,000  9.3  10.2 

җ14,000  8.7  9.6 

<20,000 9.8  10.8  

җ20,000 9.3  10.2  

Casement-only 9.5 10.5 

Casement slider 10.4 11.4 

 

Peak Factors 

Table 2-49 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.31 [62] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is 12 years [59]. 

References 

[57] Code of Federal Regulations. 2022. Review of Title 10, Chapter II, Subchapter D, Part 430, Subpart C, section 

430.32 b) Room Air Conditioners. 

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32  

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32
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[58] ά9b9wD¸ {¢!w tǊƻƎǊŀƳ wŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ wƻƻƳ !ƛǊ /ƻƴŘƛǘƛƻƴŜǊǎ -Eligibility Criteria ENERGY STAR ® Program 

wŜǉǳƛǊŜƳŜƴǘǎ tǊƻŘǳŎǘ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ wƻƻƳ !ƛǊ /ƻƴŘƛǘƛƻƴŜǊǎ 9ƭƛƎƛōƛƭƛǘȅ /ǊƛǘŜǊƛŀ 5ǊŀŦǘ ±ŜǊǎƛƻƴ пΦнΦέ ƴΦŘΦ !ŎŎŜǎǎŜŘ 

January 9, 2023. 

https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Draft%20Version%204.2%

20Room%20Air%20Conditioners%20Specification_0_0.pdf  

[59] GDS Associates, Inc. 2007. Review of Energy Efficiency Measures/Programs Reference Document for the ISO 

Forward Capacity Market (FCM). Https://Library.cee1.org. June 2007. 

https://library.cee1.org/system/files/library/8842/CEE_Eval_MeasureLifeStudyLights%2526HVACGDS_1Jun2007.

pdf  

[60] NEEP, Mid-Atlantic Technical Reference Manual, V10. pp 70-71., April 2020, 

https://neep.org/sites/default/files/media-files/trmv10.pdf  

[61] άwƻƻƳ !ƛǊ /ƻƴŘƛǘƛƻƴŜǊǎ YŜȅ tǊƻŘǳŎǘ /ǊƛǘŜǊƛŀΦέ ƴΦŘΦ ǿǿǿΦŜƴŜǊƎȅǎǘŀǊΦƎƻǾΦ !ŎŎŜǎǎŜŘ WŀƴǳŀǊȅ млΣ нлноΦ 

https://www.energystar.gov/products/heating_cooling/air_conditioning_room/key_product_criteria. 

[62] RLW Analytics. 2008. Review of Coincidence Factor Study Residential Room Air Conditioners. Puc.nh.gov. June 

2008. 

https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124_SPWG%2

0Room%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf. 

[63] VEIC Estimate. Consistent with analysis of PEPCo and LIPA, and conservative relative to ARI.  

 

  

https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Draft%20Version%204.2%20Room%20Air%20Conditioners%20Specification_0_0.pdf
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Draft%20Version%204.2%20Room%20Air%20Conditioners%20Specification_0_0.pdf
https://library.cee1.org/system/files/library/8842/CEE_Eval_MeasureLifeStudyLights%2526HVACGDS_1Jun2007.pdf
https://library.cee1.org/system/files/library/8842/CEE_Eval_MeasureLifeStudyLights%2526HVACGDS_1Jun2007.pdf
https://neep.org/sites/default/files/media-files/trmv10.pdf
https://www.energystar.gov/products/heating_cooling/air_conditioning_room/key_product_criteria
https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124_SPWG%20Room%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf
https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124_SPWG%20Room%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf
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2.2 APPLIANCE RECYCLING 

2.2.1 REFRIGERATOR & FREEZER RECYCLING 

 

Market Residential 

Baseline Condition ERET 

Baseline  Existing 

End Use Subcategory N/A 

Measure Last Reviewed September 2024April 2026  

Changes Since Last Version ¶ Added compact refrigerators Updated primary refrigerator, secondary 

refrigerator, and freezer deemed savings values for JCPL using updated 

parameters from latest JCPL EM&V Report 

¶ Added part-time use factor (PTF) as an explicit calculation parameter 

¶ Updated measure description 

 

 

Description 

In many cases, when a refrigerator or freezer is replaced by a homeowner, the existing unit is retained, sold, or donated 

for use elsewhere, representing additional load on the grid. This measure covers recycling of the existing, functional 

equipment, thereby eliminating the consumption associated with that equipment. Refrigerator and freezer recycling 

ǇǊƻƎǊŀƳǎ όŀƭǎƻ ŎŀƭƭŜŘ άōƻǳƴǘȅέ ǇǊƻƎǊŀƳǎύ ǊŜŎŜƛǾŜ ŜƴŜǊƎȅ ǎŀǾƛƴƎǎ ŎǊŜŘƛǘ ŦƻǊ ǇŜǊƳŀƴŜƴǘƭȅ ǊŜƳƻǾƛƴƎ ƛƴŜŦŦƛŎƛŜƴǘΣ ŦǳƴŎǘƛƻƴŀƭ 

refrigerators and freezers from the electric grid. 

This measure covers the recycling of primary (i.e., installed in a kitchen) and secondary18 (i.e., installed elsewhere) 

refrigerators, refrigerator-freezers and freezers. To account for the fact that secondary equipment is occasionally installed 

and operating for only part of the year, a part-time use adjustment factor has been developed and embedded within the 

gross savings estimate for secondary units to establish average annual per unit deemed electric savings.(PTF) is applied to 

secondary unit savings. The PTF values used in this measure are reported in Table 2-52. The PTF values are included in the 

calculations to develop default savings values in Table 2-51. 

¢Ƙƛǎ ƳŜŀǎǳǊŜ ŀƭǎƻ ƛƴŎƭǳŘŜǎ ǘƘŜ ǊŜŎȅŎƭƛƴƎ ƻŦ ŜǉǳƛǇƳŜƴǘ ŎƭŀǎǎƛŦƛŜŘ ōȅ ǘƘŜ /ƻŘŜ ƻŦ CŜŘŜǊŀƭ wŜƎǳƭŀǘƛƻƴǎ ŀǎ ά/ƻƳǇŀŎǘ 

refrigerator/refrigerator-ŦǊŜŜȊŜǊκŦǊŜŜȊŜǊέΦ ¢Ƙƛǎ ǊŜŦŜǊǎ ǘƻ ŀƴȅ ǊŜŦǊƛƎŜǊŀǘƻǊΣ ǊŜŦǊƛƎŜǊŀǘƻǊ-freezer or freezer with a total 

refrigerated volume of less than 7.75 ft3 (220 liters), where the total refrigerated volume has been determined in 

accordance with the procedure prescribed in Appendix A (refrigerators and refrigerator-freezers) or B (freezers) of 10 CFR 

430 Subpart B.112. 

 

18 Secondary refrigerators are spare or backup refrigerators not installed in the kitchen. 
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Baseline Case 

The savings calculations below apply to recycling of a functioning primary or secondary refrigerator, refrigerator-freezer, 

or freezer with total refrigerated volume of 7.75 ft3 (220 liters) or more. 

Efficient Case 

The compliance condition is the recycling of an existing room refrigerator or freezer as defined in the Measure Description 

section above. 

 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ
ɝὯὡὬ

όὲὭὸ
  

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ
ɝὯὡ

όὲὭὸ
 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Calculation Parameters 

Table 2-50 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  
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Variable Description Value Units Ref 

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲƪ²Ƙκǳƴƛǘ Energy Savings per unit Look up in Table 2-51 kWh 
[65][65] 

[66] 

ɲƪ²κǳƴƛǘ Demand Savings per unit Look up in Table 2-51 kWhkW [65] 

CF 
Electric coincidence factor (embedded in 

ɲƪ²κǳƴƛǘύ 

Look up in Table 2-52Table 

2-53 
N/A  

PTF 
Part-time use factor for secondary units 

(fraction of year in operation) 
Look up in Table 2-52 N/A [66] 

PDF GasNatural gas peak demand factor Look up in Table 2-52N/A  N/A  

EUL Effective useful life See Measure Life Section Years [64] 

 

Table 2-51 Default Values for Annual Energy and Peak Demand Savings 

 Primary Refrigerator 
Secondary 

Refrigerator 
Freezer 

Compact 

Refrigerator19 

ɲƪ²Ƙκǳƴƛǘ 
1,120154 JCPL20 

958 All others 

756 JCPL 

581 All others 

770 JCPL 

517JCPL 

593 All others 

295 

ɲƪ²κǳƴƛǘ 0.15 0.10 0.10 0.03 

 

Table 2-52 JCPL Underlying UEC Regression Input Variables 

Peak Factor 
Primary 

refrigerator 

Secondary 

refrigerator 
Freezer Ref 

Average appliance age (years) 19.18 19.68 20.57 [66] 

% units manufactured pre-1990 1.1% 3.6% 5.2% [66] 

Average appliance size (ft3) 18.47 21.01 15.69  [66] 

Part-time use factor (PTF) 1.00 0.972 0.844 [66] 

Degradation factor  1.5% per year (applied to UEC estimated at time of manufacture) 

 

 

19 Annual savings for compact refrigerators based on average annual consumption of compact refrigerators compliant with US Federal Standards. Data 

available here: https://www.energystar.gov/productfinder/download/certified-residential-refrigerators/  
20 Values from the JCPL PY2PY3 Evaluation of the RefrigeatorRefrigerator and Freezer RecylingRecycling Program applied to the UMP refrigerator and 

freezer UEC regression models. 

https://www.energystar.gov/productfinder/download/certified-residential-refrigerators/
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Peak Factors 

Table 2-535253 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  [65] 

Natural gas peak day factor (PDF) N/A   

 

Measure Life  

The effective useful life (EUL) is 5 years for a refrigerator and a compact refrigerator; and 4 years for a freezer [64] [67]. 

References 

[64] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table for 2020, 

http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx  

[64] California eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life 

https://www.caetrm.com/cpuc/table/effusefullife/  

[65] DNV, Appliance Recycling Program Impact Evaluation Study, June 2021 

https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7BE846898E-5EAE-4F42-9F97-

385982740AC6%7D, Last accessed April 20, 2026  

[66] JCPL PY2PY3 Evaluation 

[67] PA Technical Reference Manual Vol. 2 Residential Measures.  September 2024. 1848563.pdf, Last accessed April 

20, 2026  

[68]  Keeling, J.; Bruchs, D. (2017). Chapter 7: Refrigerator Recycling Evaluation Protocol. The Uniform Methods 

Project: Methods for Determining Energy-Efficiency Savings for Specific Measures. Golden, CO; National 

Renewable Energy Laboratory. NREL/SR-7A40-68563. http://www.nrel.gov/docs/fy17osti/68563.pdf , Last 

accessed March 20, 2026  

  

https://www.caetrm.com/cpuc/table/effusefullife/
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7BE846898E-5EAE-4F42-9F97-385982740AC6%7D
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7BE846898E-5EAE-4F42-9F97-385982740AC6%7D
https://www.puc.pa.gov/pcdocs/1848563.pdf
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2.2.2 ROOM AC UNIT RECYCLING 

 

Market Residential 

Baseline Condition ERET 

Baseline  Existing 

End Use Subcategory Recycling 

Measure Last Reviewed January 2023 

 

 

Description 

This measure describes the savings resulting from implementing a drop off service taking existing working inefficient Room 

Air Conditioner units from service, prior to their natural end of life. Like the Refrigerator Early Retirement / Recycling 

measure, this measure quantifies savings associated with the removal of room air conditioner units from service (rather 

than transferred to another location in the home or another household) and thus does not decrement savings due to 

retired units that are replaced ƛƴ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƘƻƳŜǎΦ  ! ǊƻƻƳ ŀƛǊ ŎƻƴŘƛǘƛƻƴŜǊ ƛǎ ŀƴ ŀǇǇƭƛŀƴŎŜΣ ƻǘƘŜǊ ǘƘŀƴ ŀ άǇŀŎƪŀƎŜŘ 

ǘŜǊƳƛƴŀƭ ŀƛǊ ŎƻƴŘƛǘƛƻƴŜǊΣέ ǿƘƛŎƘ ƛǎ ǇƻǿŜǊŜŘ ōȅ ŀ ǎƛƴƎƭŜ-phase electric current and that is an encased assembly designed as 

a unit for mounting in a window or through the wall for the purpose of providing delivery of conditioned air to an enclosed 

space.  

Baseline Case 

The baseline condition is the existing inefficient room air conditioning unit.  

Efficient Case 

The existing room air conditioning unit is removed from service and dismantled/recycled. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ
ὌὶίὄὸόὬ ρὉὉὙϳ

ρȟπππ
ὖὥὶὸ ὟίὩ Ὂὥὧὸέὶ 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

Ὄὶί
ὅὊ 
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Daily Peak Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Calculation Parameters 

Table 2-545354 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Hrs Run hours of window AC unit 600 Hours [70] 

Btuh Capacity of replaced unit 
Site-specific, if unknown 

assume 7,829 
Btu/hr [71] 

EERexist Efficiency of existing unit 
Site-specific, if unknown 

assume 9.8 
Btu/W/hr [72] 

Part Use Factor 

Fraction of those units that are not in daily 

use throughout the entire cooling season as 

reported by the participant 

Site-specific, if unknown use 

0.34 
N/A [74] 

CF Electric coincidence factor 
Look up in Table 2-55Table 

2-5455 
N/A  

PDF Gas peak day factor 
Look up in Table 2-55Table 

2-5455 
N/A  

EUL Effective useful life See Measure Life Section Years  

 

Peak Factors 

Table 2-555455 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.3 [73] 

Natural gas peak day factor (PDF) N/A  
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Measure Life 

The effective useful life (EUL) is 3 years. [1][69] 

References 

[69] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table for 2020, 

http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx . 

[69] California eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life 

https://www.caetrm.com/cpuc/table/effusefullife/. 

[70] VEIC Estimate. Consistent with analysis of PEPCo and LIPA, and conservative relative to ARI.  

[71] RLW Report: Final Report Coincidence Factor Study Residential Room Air Conditioners (June 23, 2008 p. 22), 

based on population average. 

https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124_SPWG%2

0Room%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf  

[72] Minimum Federal Standard for most common room AC type (8000-14,999 capacity range with louvered sides) per 

federal standards from 10/1/2000 to 5/31/2014.  

[73] RLW Report: Final Report Coincidence Factor Study Residential Room Air Conditioners (June 23, 2008 p. 32), CF 

value for Hartford, CT. 

https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124_SPWG%2

0Room%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf 

[74] Source: Cadmus analysis, EmPOWER 2018 P1 & P2 ARP participant survey 

 

  

https://www.caetrm.com/cpuc/table/effusefullife/
https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124_SPWG%20Room%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf
https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124_SPWG%20Room%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf
https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124_SPWG%20Room%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf
https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124_SPWG%20Room%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf
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2.2.3 DEHUMIDIFIER RECYCLING 

 

Market Residential 

Baseline Condition ERET 

Baseline  Existing 

End Use Subcategory Dehumidifier 

Measure Last Reviewed January 2023 

Changes Since Last Version  

 

 

Description 

In many cases, when homeowner replaces a dehumidifier, the existing unit is retained, sold, or donated for use elsewhere, 

representing additional load on the grid. This measure covers recycling of existing, functional, portable dehumidifiers, 

thereby eliminating the consumption associated with that equipment. This measure should target, but not be limited to, 

dehumidifiers put into service prior to June 2019. If provided data indicate the unit is replaced rather than retired, savings 

shall be based on the Residential Dehumidifier measure in this TRM. 

Baseline Case 

The baseline condition is the existing dehumidifier in working condition. 

Efficient Case 

The existing dehumidifier is removed from service and not replaced. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ὧὥὴὥὧὭὸώ
πȢτχσ

ςτ
Ὤὶί

ρ

ὒὯὡὬϳ
 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

Ὤὶί
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 
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Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὙὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Calculation Parameters 

Table 2-565556 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife 
Lifetime electric energy 

savings 
Calculated kWh  

Capacity Capacity of the unit Site-specific. If unknown, use 56 pints/day  pints/day  

L/kWh 

Dehumidifier Efficiency  in 

liters (L) of water removed per 

kWh 

Look up in Table 2-57Table 2-5657 based on 

manufacture date. If unknown, assume manufactuer 

date later than October 2012.21 

L/kWh [77][78][79] 

0.473 Conversion factor 0.473 L/pint  

24 Conversion factor 24 Hr/day  

Hrs Hours of use22 Site-specific. If unknown use 1,632 Hours/yr [76] 

CF Electric coincidence factor Look up in Table 2-5657Table 2-58 N/A  

PDF Gas peak day factor Look up in Table 2-5657Table 2-58 N/A  

RUL Remaining useful life See Measure Life Section Years [75] 

 

Table 2-575657 Dehumidifier Capacity and Efficiency 

Capacity Range 

(pints/day) 
ENERGY STAR Labeled (L/kWh) 

Non-ENERGY STAR Labeled 

Manufacture date before Oct. 

2012 (җ[κƪ²Ƙύ 

Manufacture date of Oct. 2012 

or later (җL/kWh) 

Җ 25 1.57 1.00 1.35 

>25 to Җ 35  1.80 1.20 1.35 

 

21 Default manufacture date assumes that 2/3 of dehumidifier EUL (12 years) have elapsed [75][7375]  

(2/3) x (12 years) = 8 year vintage 

2023 ς (8 years) = 2015 manufacture date 
22 Default run hour assumption based on 68 days per year, 24 hours of use [76][7476]. 
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Capacity Range 

(pints/day) 
ENERGY STAR Labeled (L/kWh) 

Non-ENERGY STAR Labeled 

Manufacture date before Oct. 

2012 (җ[κƪ²Ƙύ 

Manufacture date of Oct. 2012 

or later (җL/kWh) 

>35 to Җ 45 1.80 1.30 1.50 

>45 to Җ 50 1.80 1.30 1.60 

>50 to Җ 55 3.30 1.30 1.60 

>54 to Җ 75 3.30 1.50 1.70 

>75 to Җ 185 3.30 2.25 2.50 

 

Peak Factors 

Table 2-585758 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.405 [80] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The remaining useful life (RUL) is 4 years [75]. 

References 

[75] CA DEER gives the following rule-of-thumb for remaining useful life: RUL = (1/3) X EUL. As the Energy Star 

Dehumidifier [replacement] uses an EUL of 12 years, we have a suggested RUL of (1/3) X 12 years = 4 years. 

[76] Savings Calculator for ENERGY STAR® Qualified Appliances Version 3.0 Last Updated October 1, 2012.  

[77] ENERGY STAR® Program Requirements for Dehumidifiers, Version 5.0, February 2019. 

[78] 42 U.S.C, Title 42 Chapter 77, Subchapter III, Part A, (cc)(1) and (cc)(2). 

https://uscode.house.gov/view.xhtml?path=/prelim@title42/chapter77/subchapter3&edition=prelim  

[79] Code of Federal Regulations Title 10, Chapter 2, Subchapter D, Part 430, Subpart C (v)(1). 

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C  

[80] Dehumidifier Metering in PA and Ohio by ADM from 7/17/2013 to 9/22/2013. 31 Units metered. Assumes all non-

coincident peaks occur within window and that the average load during this window is representative of the June 

PJM days as well. 

 

  

https://uscode.house.gov/view.xhtml?path=/prelim@title42/chapter77/subchapter3&edition=prelim
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C
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2.3 HVAC 

2.3.1 AIR SOURCE HEAT PUMPS AND, MINI-SPLIT HEAT PUMPS, AND PTHP 

 

Market Residential/Multifamily 

Baseline Condition TOS/NC/EREP/DI 

Baseline  Code/Dual 

End Use Subcategory Equipment 

Measure Last Reviewed March 2024May 2026  

Changes Since Last Version ¶ Clarified guidance on baselines assumptions for midstream applications: when to 

assume partial vs. whole displacement and fuel-switching vs. non-fuel switchingAdded 

PTHP (Packaged Terminal Heat Pump) to measure descriptionscope; added applicable 

baseline and efficient equipment equations and parameters for PTHP throughout  

 

 

Description 

This measure targets the use of air source heat pumps (ASHP) and), mini split heat pumps, and packaged terminal heat 

pumps (PTHP) in residential and low-rise multifamily applications. This measure may apply to early replacement of an 

existing system, replacement on failure, or installation of a new unit in a new or existing residential or multifamily low-rise 

building for HVAC applications.  

In certain instances, air source heat pumps and mini-split heat pumps may only partially meet the heating load, requiring a 

supplementary heating system to satisfy the full heating load of the dwelling. As such, this measure addresses two 

displacement scenarios: partial and whole.  

¶ Partial displacement: the heat pump fulfils a portion of the ŘǿŜƭƭƛƴƎΩǎ heating load. Partial displacements occur 

in either of two scenarios:  1) the installation of a heat pump that ǎƘŀǊŜǎ ǘƘŜ ŘǿŜƭƭƛƴƎΩǎ ƘŜŀǘƛƴƎ ƭƻŀŘ with a 

ǎŜǇŀǊŀǘŜ ǎǳǇǇƭŜƳŜƴǘŀƭ ƘŜŀǘƛƴƎ ǎȅǎǘŜƳ ƻǊ нύ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ŀ άŘǳŀƭ ŦǳŜƭέ ƘŜŀǘ ǇǳƳǇ ǘƘŀǘ ƛƴŎƻǊǇƻǊŀǘŜǎ ŀ 

backup fossil fuel furnace to supplement the heat pump output. Partial displacements are addressed in the 

equations below by a load factor parameter (Fload), which represents the actual heating output of the heat pump 

as compared to the total theoretical heating output.23 The partial displacement scenario only applies to heating 

displacement; this measure assumes that the installed heat pump will serve the entire cooling load of the 

zone(s) affected by the installation. If the installed heat pump is not a cold-climate heat pump, assume a partial 

displacement scenario unless there is evidence for a wholefull displacement installation (such as proof that any 

pre-existing heating systems were removed). 

 

23 For ductless heat pumps, Fload is calculated as the actual heating output of the heat pump divided by the total theoretical heating output. Total 

theoretical heating output is represented by the heat pump rated heating capacity multiplied by annual full load heating hours. See Table 2-66Table 

2-642-64 for more information. 

For ducted heat pumps, where the system is more likely to function with a temperature-based switchover from one central system to another, Fload is 

represented by the fraction of annual heating degree hours that are above the switchover temperature. See Table 2-67Table 2-652-65 for more 

information. 
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¶ WholePTHPs are self-contained, zone-specific units. Unless a separate supplemental heating system is 

documented for the same zone, assume full displacement for PTHP installations. 

¶ Full displacement: ǘƘŜ ƘŜŀǘ ǇǳƳǇ ŀƴŘ ŀƴȅ ƛƴǘŜƎǊŀǘŜŘ ǎǳǇǇƭŜƳŜƴǘŀƭ ǊŜǎƛǎǘŀƴŎŜ ƘŜŀǘ ƳŜŜǘǎ ǘƘŜ ŘǿŜƭƭƛƴƎΩǎ ŜƴǘƛǊŜ 

heating load. May assume wholefull displacement scenario if the installed heat pump is a cold-climate heat 

pump. 

This measure does not accommodate the interactive effects of concurrent weatherization upgrades. 

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow the residential 

protocol presented in this measure.  

Baseline Case 

For wholefull building new construction, the baseline equipment is an air source, dual fuel or, mini-split heat pump, or 

PTHP meeting the compliance requirements of IECC 2021 for single family and multifamily low-rise residential buildings 

(see Appendix E: Code-Compliant Efficiencies).Appendix E: Code-Compliant EfficienciesAppendix E: Code-Compliant 

Efficiencies). Per Table R405.4.2(1) of IECC 2021, the standard reference design for residential buildings with a proposed 

air-source heat pump is the same heating and cooling system as proposed.  For multifamily high-rise buildings, refer to the 

commercial heat pump measure (Section 3.5.2).3.5.2).  

For replacement of failed equipment, or equipment reaching end of useful life, the baseline is a minimally code compliant 

version of the replaced system type and fuel. If the baseline system fuel is unknown, such as in a midstream delivery 

method, calculate savings using a gas baseline (fuel switching project, assume 14% boilers and 86% furnaces as baseline 

equipment) and electric baseline (non fuel switching project, assume ASHP as baseline equipment) and calculate the 

weighted average using the weights in the table below.24 

For PTHP installations replacing an existing PTAC or PTHP, the baseline is the existing unit's EER and COP at 47°F, or the 

minimum code-compliant efficiency if site-specific data is unavailable. See Table 2-60 for applicable baseline equations. 

For new construction and time of sale applications, the baseline equipment meets the compliance requirements of IECC 

2021 with a minimum COP of 2.7. 

Table 2-595859 Fuel Switch Project Weights by Utility 

Utility  Fuel switch Non fuel switch 

ACE 0.130 0.870 

JCPL 0.216 0.784 

RECO 0.013 0.987 

PSEG 0.412 0.588 

Average 0.193 0.807 

 

 

24 Weights calculated by quantity of heat pump projects designated as fuel switching by measure name in the Tri 2 utility filings workbooks. 
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For early replacement projects, use dual baselines: 

¶ For the remaining useful life (RUL) of the existing equipment, the baseline efficiency is the efficiency of the 

existing equipment. If the site-specific efficiency of the existing equipment is unknown, use the equipment 

efficiency from the IECC version in force when the equipment was new (if equipment vintage is unknown, use 

IECC 2012 efficiency requirements in Appendix E: Code-Compliant EfficienciesAppendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant Efficiencies). 

¶ For the duration of the measure life after the end of the RUL, the baseline is a minimally code-compliant version 

of the replaced equipment type and fuel. 

For spaces with no existing heating: For previously unheated spaces in an existing home that has an existing central 

heating system, the customer may have planned to install a heat pump regardless of program intervention, or the 

customer may have planned to extend the existing central HVAC system to heat the new space. The baseline can therefore 

vary between a new equipment scenario and a retrofit scenario. For such installations, the baseline energy consumption 

algorithm is designed to blend the baseline energy consumptions of the new equipment scenario and retrofit scenario 

using a baseline factor, Fbaseline,h.25  

ὄὥίὩὰὭὲὩ ὬὩὥὸὭὲὫ
 ὧέὲίόάὴὸὭέὲ

Ὂ ȟ
ὔὩύ ὩήόὭὴάὩὲὸ 

ίὧὩὲὥὶὭέ ὧέὲίόάὴὸὭέὲ
ρ Ὂ ȟ

ὉὼὭίὸὭὲὫ ὩήόὭὴάὩὲὸ
 ίὧὲὩὥὶὭέ ὧέὲίόάὴὸὭέὲ

 

¶ New equipment scenario: absent the program, the customer would have purchased new heating equipment 

instead of extending the existing central heating system. The new equipment scenario baseline is a code-

compliant air-source heat pump of the same size as the installed heat pump.  

¶ Retrofit scenario: absent the program, the customer would have extended the existing central heating system 

instead of purchasing new heating equipment. The retrofit scenario baseline is the existing central heating 

equipment.   

For spaces with no existing cooling: For homes without existing cooling, or spaces without cooling in an existing home 

that has an existing central cooling system, the customer may have planned to install a cooling regardless of program 

intervention, or the customer may have planned to leave the space without any cooling. The baseline can therefore vary 

between a new load scenario and a non-new load scenario. For such installations, the baseline energy consumption 

algorithm is designed to blend the baseline energy consumptions of the new equipment scenario and retrofit scenario 

using a baseline factor, Fbaseline,c.26  

ὄὥίὩὰὭὲὩ ὧέέὰὭὲὫ
 ὧέὲίόάὴὸὭέὲ

Ὂ ȟ
ὔὩύ ὰέὥὨ 

ίὧὩὲὥὶὭέ ὧέὲίόάὴὸὭέὲ
ρ Ὂ ȟ

ὔέὲὲὩύ ὰέὥὨ
 ὧέὲίόάὴὸὭέὲ

 

¶ New load scenario: absent the program, the customer would not install any cooling. The new load scenario 

baseline is no existing cooling.  

 

25 The baseline heating factors presented in Table 2-65Table 2-632-63 are based on reference [95][93]. Fbaseline,h is calculated as the total percent of 

respondents who would install new baseline equipment, averaged across heating fuel types in table 2-17 of the report. 
26 The baseline cooling factors presented in Table 2-65Table 2-632-63 are based on reference [95][93]. Fbaseline,c is calculated as the percent of respondents 

without existing cooling who would not have installed an alternative cooling system without the heat pump. The percent of respondents who installed a 

central heat pump with no existing cooling was assumed to be 46%, based on the known proportion of respondents who installed a minisplit with no 

existing cooling.  
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¶ Non-new load scenario: absent the program, the customer would have added cooling to the space. The non-new 

load scenario cooling baseline is the existing central cooling system if one exists, or a code-compliant air 

conditioner of the same cooling capacity as the installed heat pump.  

Efficient Case 

An air source heat pump or mini split heat pump that exceeds the program qualifying efficiency requirements. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ῳὯὡὬ ὯὡὬ ὯὡὬ  

Where, 

ὯὡὬ ὯὡὬȟ ὯὡὬȟ 

For partial displacement applications,  

ὯὡὬ ὯὡὬȟ Ὂ ὯὡὬȟ ρ Ὂ ὯὡὬ  

  If supplemental heat is an existing electric resistance heating system: 

ὯὡὬ
ὅὥὴ

Ὤ

σȢτρςρȟπππ
ὉὊὒὌὬ 

  If supplemental heat is an existing fossil fuel system: 

ὯὡὬ π 

 

For wholefull displacement applications, 

ὯὡὬ ὯὡὬȟ ὯὡὬȟ 

Calculate kWhc,b, kWhh,b, and kWhsupplement using the algorithms in Table 2-59Table 2-60 for the appropriate baseline and 

supplemental equipment type, if applicable. 

Calculate kWhc,q and kWhh,q using the algorithms in Table 2-60Table 2-61 for the appropriate efficient equipment type.  

Note: 

¶ Conversions from SEER to SEER2, EER to EER2, and HSPF to HSPF2 can be found in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant EfficienciesAppendix E: Code-Compliant EfficienciesAppendix E: Code-

Compliant Efficiencies. 

¶ The oversize derating factor (OSF) in the equations below is applicable for heat pump applications where the 

heat pump is sized based on heating capacity but is oversized for cooling. The appropriate OSF should be 
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determined from site-specific conditions if possible; otherwise use the default values provided in Table 2-65 

Table 2-6465. 

 

Table 2-605960 Baseline or Supplemental Electric Energy Consumption Equations 

Baseline Equipment Cooling kWh (kWhc,b) Heating kWh (kWhh,b or kWhsupplement) 

No existing cooling 
 

ρ Ὂ ȟ

ὅὥὴ

ὛὉὉὙς ρȟπππ
ὉὊὒὌ 

N/A 

No existing heating, central 

fossil fuel system 
N/A Ὂ ȟ

ὅὥὴ

ὌὛὖὊς ρȟπππ
ὉὊὒὌ 

No existing heating, central 

electric resistance/electric 

furnace 

N/A 

Ὂ ȟ

ὅὥὴ

ὌὛὖὊς ρȟπππ
ὉὊὒὌ 

 ρ Ὂ ȟ

ὅὥὴ

σȢτρςρȟπππ
ὉὊὒὌ 

Mini-split heat pump, ASHP 

(Cooling Capacity < 65 kBtu/h) 

or whole building new 

construction 

ὕὛὊ
ὅὥὴ

ὛὉὉὙς ρȟπππ
ὉὊὒὌ 

ὅὥὴ

ὌὛὖὊς ρȟπππ
ὉὊὒὌ 

Mini-split AC, Air Conditioner 

(Cooling Capacity < 65 kBtu/h)  

ὅὥὴ

ὛὉὉὙς ρȟπππ
ὉὊὒὌ N/A 

PTAC with electric resistance 

heat 

ὅὥὴ

ὉὉὙς ρȟπππ

ὅὥὴ

ὉὉὙ ρȟπππ
ὉὊὒὌ 

ὅὥὴ

σȢτρςρȟπππ
ὉὊὒὌ 

PTAC with fossil fuel heat 
ὅὥὴ

ὉὉὙς ρȟπππ

ὅὥὴ

ὉὉὙ ρȟπππ
ὉὊὒὌ N/A 

PTHP ὕὛὊ
ὅὥὴ

ὉὉὙς ρȟπππ

ὅὥὴ

ὉὉὙ ρȟπππ
ὉὊὒὌ 

ὅὥὴ

ὅὕὖ σȢτρςρȟπππ
ὉὊὒὌ 

Electric resistance/electric 

furnace heating 
N/A 

ὅὥὴ

σȢτρςρȟπππ
ὉὊὒὌ 

Room Air Conditioner 
ὅὥὴ

ὅὉὉὙ ρȟπππ
ὉὊὒὌ N/A  

 

Table 2-616061 Energy Efficient Electric Energy Consumption Equations 

Qualifying Equipment 
Efficient Cooling kWh  

(kWhc,q) 

Efficient Heating kWh 

(kWhh,q) 

Mini-split heat pump, ASHP (Cooling 

Capacity < 65 kBtu/h)  
ὕὛὊ

ὅὥὴ

ὛὉὉὙς ρȟπππ
ὉὊὒὌ 

ὅὥὴ

ὌὛὖὊς ρȟπππ
ὉὊὒὌ 

PTHP 
ὕὛὊ

ὅὥὴ

ὉὉὙς ρȟπππ

ὅὥὴ

ὉὉὙ ρȟπππ

ὉὊὒὌ 

ὅὥὴ

ὅὕὖ σȢτρςρȟπππ
ὉὊὒὌ 

Field  Code  Changed
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Annual Fuel Savings 

ɝὝὬὩὶάίὝὬὩὶάί ὝὬὩὶάί 

Where, 

ὝὬὩὶάί ίὩὩ 4ÁÂÌÅ ςȤφρ4ÁÂÌÅ ςȤφς4ÁÂÌÅ ςȤφς Ὢέὶ ὥὴὴὶέὴὶὭὥὸὩ ὦὥίὩὰὭὲὩ ὩήόὭὴάὩὲὸ ὸώὴὩ 

 

For partial displacement applications in which the heat pump supplements an existing fossil fuel system, 

ὝὬὩὶάί ρ Ὂ ὝὬὩὶάί 

For partial displacement applications in which a new supplemental fossil fuel heating system is installed, 

ὝὬὩὶάί ρ Ὂ ὝὬὩὶάίȟ  

╣▐▄►□▼▲ȟ██ ▼▄▄ 4ÁÂÌÅ ςȤφς █▫► ╪▬▬►▫▬►░╪◄▄ ▲◊╪■░█◐░▪▌ ▄▲◊░▬□▄▪◄ ◄◐▬▄ 

 

╣▐▄►□▼▲ȟ██ ▼▄▄ ἢἩἪἴἭ Ȥ 4ÁÂÌÅ ςȤφσ █▫► ╪▬▬►▫▬►░╪◄▄ ▲◊╪■░█◐░▪▌ ▄▲◊░▬□▄▪◄ ◄◐▬▄ 

 

For wholefull displacement applications,  

ὝὬὩὶάί π 

For PTHP installations where the baseline is also an electric system,  

ɲ¢ƘŜǊƳǎ Ґ л 

 

Table 2-626162 Baseline Fossil Fuel Consumption 

Baseline Equipment Baseline fuel consumption (Thermsb) 

Fossil Fuel (Gas, Oil, Propane) Furnace/Boiler 
ὅὥὴ

ὉὪὪȟ ρππȟπππ
ὉὊὒὌ 

No existing heating, central fossil fuel system ρ Ὂ ȟ

ὅὥὴ

ὉὪὪȟ ρππȟπππ
ὉὊὒὌ 

 

Table 2-636263 Energy Efficient Fossil Fuel Consumption 

Qualifying Equipment Efficient fuel consumption (Thermsq,ff) 

New Supplemental Fossil Fuel (Gas, Oil, Propane) 

Furnace/Boiler 

ὅὥὴ

ὉὪὪȟ ρππȟπππ
ὉὊὒὌ 
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To calculate savings in gallons of delivered fuel, use Table 2-64Table 2-6364.  

Table 2-646364 Fuel Savings in Gallons 

Delivered Fuel Fuel savings (gallons) 

Oil ЎὋὥὰ
ɝὝὬὩὶάί

ρȢτ
 

Propane ЎὋὥὰ
ɝὝὬὩὶάί

πȢωρφ
 

 

Peak Demand Savings27 

For SEER rated equipment, 

ɝὯὡ ὕὛὊὅὥὴ
ρ

ρȟπππ

ρ

ὉὉὙ

ρ

ὉὉὙ
ὅὊ 

For SEER2 rated equipment, 

ɝὯὡ ὕὛὊὅὥὴ
ρ

ρȟπππ

ρ

ὉὉὙς

ρ

ὉὉὙς
ὅὊ 

 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Use single baseline for wholefull displacement new construction and replace on failure. 

Use dual baseline for early replacement addition to existing equipment. In both cases, the RUL is defined by the smaller of 

the pre-existing heating or cooling system RUL. 

Lifetime Electric Energy Savings 

 No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline:ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

 

27 SEER rated equipment should use the EER metric to calculate peak demand savings. and SEER2 rated equipment should use the EER2 metric to 

calculate peak demand savings. Conversions are listed in Appendix E, Section 8.1 if needed. 

Field  Code  Changed
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Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

 

Calculation Parameters 

Table 2-656465 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲDŀƭOil Oil savings Calculated Gallons  

ɲDŀƭPropane Propane savings Calculated Gallons  

kWhb Baseline electrical consumption Calculated kWh/yr  

kWhq Energy efficient electrical consumption Calculated kWh/yr  

Capc Cooling capacity of installed unit Site-specific Btu/hr  

Caph 
Heating capacity of installed heat pump 

heating equipment 
Site-specific Btu/hr  

SEER2q SEER2 of installed unit Site-specific Btu/W-h  

EER2q EER2 of qualifying unit Site-specific Btu/W-h  

COPq 
Coefficient of performance of the qualifying 

unit at 47F 
Site-specific N/A 

[81] [82] [87] [88] 

[96] 

HSPF2q HSPF2 of the installed unit Site-specific Btu/W-h  

SEER2b SEER2 of baseline unit 

Site-specific or look up 

in Appendix E: Code-

Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

Btu/W-h [81] [82] [87] [88] 
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Variable Description Value Units Ref 

EER2b EER2 of baseline unit 

Site-specific or look up 

in Appendix E: Code-

Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

Btu/W-h [81] [82] [87] [88] 

COPb 
Coefficient of performance of the baseline 

unit at 47F 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: 

Heating and Cooling 

EFLH 

N/A 
[81] [82] [87] [88] 

[96] 

HSPF2b HSPF2 of the baseline unit 

Site-specific or look up 

in Appendix E: Code-

Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

Btu/W-h [81] [82] [87] [88] 

CEERb 
Combined Energy Efficiency Ratio of baseline 

room air conditioner28 

Use federal standard 

values in Appendix E: 

Code-Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies, if unknown, 

use 11.0 

Btu/W-h  

Effb,fuel Efficiency of baseline boiler/furnace 

Site-specific or look up 

in Appendix E: Code-

Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

N/A [81] [82] [86] 

Effq,fuel 
Efficiency of newly installed supplemental 

boiler/furnace 
Site-specific N/A  

OSF Oversize derating factor29 
Site-specific, if 

unknown, use 0.8 
N/A  

 

28 Default value (11.0) is the CEER value from minimum Federal Standard for the most common room AC type ς <8000 capacity range with louvered sides 
29 Heat pump systems may be sized to meet the peak heating load and will be oversized for cooling.  The cooling EFLH assumes a nominal 20% oversizing. 

This derating factor has been added to account for the oversizing of heat pump cooling capacity when the unit is sized based on heating capacity. A user 

with a more accurate estimation of the oversizing can use a different factor than the one mentioned above to account for oversizing. PTAC and PTHP 

calculations are subject to the oversizing factor, too. 
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Variable Description Value Units Ref 

Fload 

Partial Displacement Factor to account for 

the portion of heating load met by the heat 

pump 

Look up in Table 2-65  

Table 2-66 for ductless 

HP 

Table 2-67 for ducted 

HP 

N/A [90][92][90] [92] 

Fbaseline,h 

Fraction of projects where, absent the 

program, the customer would have 

purchased new heating equipment for a 

previously unheated space instead of 

extending existing central system 

If installed heat pump is 

a ductless minisplit: 0.18 

If installed heat pump is 

a ducted ASHP: 0.27  

N/A [95] 

Fbaseline,c 

Fraction of projects where, absent the 

program, the customer would not have 

installed cooling in previously uncooled 

space, so the added cooling represented 

added electrical load 

If installed heat pump is 

a ductless minisplit: 0.74 

If installed heat pump is 

a ducted ASHP: 0.34 

N/A [95]  

kWhc,b 
Baseline cooling electrical consumption, 

wholefull displacement 

Calculated from Table 

2-59 Table 2-60 
kWh/yr  

kWhh,b 
Baseline heating electrical consumption, 

wholefull displacement 

Calculated from Table 

2-59Table 2-60 
kWh/yr  

kWhc,q 
Energy efficient cooling electrical 

consumption, wholefull displacement 

Calculated from Table 

2-60Table 2-61 
kWh/yr  

kWhh,q 
Energy efficient heating electrical 

consumption, wholefull displacement 

Calculated from Table 

2-60Table 2-61 
kWh/yr  

kWhh,supplement 

Energy efficient heating electrical 

consumption of supplemental heating 

system 

Calculated kWh/yr  

Thermsb Baseline fuel consumption  
Calculated from Table 

2-59Table 2-60 
Therms/yr  

Thermsq Energy efficient fuel consumption Calculated Therms/yr  

Thermsq,ff 

Fuel consumption of new efficient fuel 

equipment for partial displacement 

applications where a new supplemental 

fossil fuel heating system is installed 

Calculated Therms/yr  

EFLHc 
Equivalent Full Load Hours of operation for 

the average unit during the cooling season 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: 

Heating and Cooling 

EFLH 

Hours  

EFLHh 
Equivalent Full Load Hours of operation for 

the average unit during the heating season 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: 

Hours  
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Variable Description Value Units Ref 

Heating and Cooling 

EFLH 

COPb 
Coefficient of performance of the baseline 

PTHP at 47F 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: 

Heating and Cooling 

EFLHAppendix C: 

Heating and Cooling 

EFLH 

N/A 
[81][82][87][88][81] 

[82] [87] [88] 

1,000 Conversion from W to kW 1,000 W/kW  

3.412 Conversion factor from kWh to kBtu 3.412 kBtu/kWh  

1.4 Conversion from therms to gallons 1.4 Therms/gal  

0.916 Conversion from therms to gallons 0.916 Therms/gal  

 CF Cooling coincidence factor   
Look up in Table 

2-67Table 2-68 
N/A [85][85] 

PDF Gas peak day factor 
Look up in Table 

2-67Table 2-68 
N/A  

EUL Effective useful life 
See Measure Life 

Section 
Years [83] 

RUL Remaining useful life 
See Measure Life 

Section 
Years  
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Table 2-666566 Partial Displacement Factors for Ductless Heat Pumps30 

NJ Climate Region 

Supplemental Fuel Type 

Delivered 

(Oil/Propane) 
Electric Natural Gas Unknown 

Northern 0.61 0.45 0.41 0.43 

Southern 0.46 0.23 0.26 0.27 

Coastal 0.46 0.23 0.26 0.27 

Central 0.46 0.23 0.26 0.27 

Pine Barrens 0.46 0.23 0.26 0.27 

Statewide Average 0.48 0.26 0.27 0.29 

  

Table 2-676667 Partial Displacement Factors for Ducted Heat Pumps31 

NJ Climate Region 

Switchover Point 

15°F 25°F 30°F 35°F 

(default) 

40°F 45°F 

Northern 0.95 0.78 0.68 0.43 0.29 0.17 

Southern 0.99 0.82 0.71 0.43 0.29 0.19 

Coastal 0.98 0.91 0.85 0.64 0.46 0.30 

Central 0.99 0.83 0.74 0.47 0.31 0.19 

Pine Barrens 1.00 0.86 0.76 0.46 0.31 0.19 

Statewide Average 0.98 0.84 0.75 0.48 0.33 0.20 

Note: For ducted heat pumps, assume a default switchover point of 35°F unless a site-specific switchover point is known 

and supported with documentation such as a photo of programmed controls. 

 

 

30 Partial displacement factors represent the fraction of the heating load provided by the heat pump. For ductless heat pumps, the partial displacement 

factors are calculated using data from a 2022 Heat Pump Impact Evaluation, prepared for NYSERDA by DNV (https://www.nyserda.ny.gov/-

/media/Project/Nyserda/Files/Publications/PPSER/Program-Evaluation/Heat-Pump-Impact-Evaluation-Report-August-2022.pdf). The load fractions for 

ductless heat pumps are calculated as the measured annual heat output of the ductless heat pump divided by the total predicted annual heat output 

using rated heating capacity: 

ὊὰέὥὨ=((ὃὧὸόὥὰ ὬὩὥὸ έόὸὴόὸ ὴὩὶ άὩὸὩὶὩὨ Ὠὥὸὥ, ὄὸό/ώὶ))/((Ὕέὸὥὰ heat pump ὧὥὴὥὧὭὸώ,ὄὸόὬ)×ὉὊὒὌὌὩὥὸὭὲὫ) 

The New York load fractions for ductless heat pumps were mapped to New Jersey climate zones based on the corresponding ASHRAE climate zone. 

Default to statewide average if site-specific climate zone is unknown.  
31 Partial displacement factors represent the fraction of the heating load provided by the heat pump. For ducted heat pumps, the partial displacement 

ŦŀŎǘƻǊǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ƘŜŀǘƛƴƎ ŘŜƎǊŜŜ ƘƻǳǊǎ ŀōƻǾŜ ǘƘŜ άǎǿƛǘŎƘƻǾŜǊ ǇƻƛƴǘΣέ ƻǊ ǘƘŜ Ǉƻƛƴǘ ŀǘ ǿƘich heating is assumed to switch from the 

heat pump to the supplemental system. Assume a default switchover point of 35°F unless a site-specific switchover point is known and supported with 

documentation such as a photo of programmed controls.  

https://www.nyserda.ny.gov/-/media/Project/Nyserda/Files/Publications/PPSER/Program-Evaluation/Heat-Pump-Impact-Evaluation-Report-August-2022.pdf
https://www.nyserda.ny.gov/-/media/Project/Nyserda/Files/Publications/PPSER/Program-Evaluation/Heat-Pump-Impact-Evaluation-Report-August-2022.pdf
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Peak Factors 

Table 2-686768 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.69 [85] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

Measure Life  

The remaining useful life (RUL) for existing equipment is 1/3 of the effective useful life (EUL) of the equipment.  

Table 2-696869 Measure Life 

Equipment EUL RUL Ref 

Central A/C 15 5 [83] 

Air source heat pump 15 5 [83] 

Mini split heat pump 15 5 [83] 

PTAC/PTHP 15 5 [83] 

Room air conditioner 12 4 [93] 

Fossil fuel furnace/boiler 20 6.7 [83] 

Electric resistance/electric furnace 20 6.7 
[83][555] 

[83] 
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Conditioning, Heating, and Refrigeration Institute. https://www.ahrinet.org/system/files/2024-

09/ANSI%20AHRI_Standard_310-380_2017_CSA_C744_17%20ICS.pdf, Last accessed May 2026 

  

https://www.ahrinet.org/system/files/2024-09/ANSI%20AHRI_Standard_310-380_2017_CSA_C744_17%20ICS.pdf
https://www.ahrinet.org/system/files/2024-09/ANSI%20AHRI_Standard_310-380_2017_CSA_C744_17%20ICS.pdf
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2.3.2 CENTRAL AIR CONDITIONER, MINI-SPLIT AC AND PTAC 

 

Market Residential/Multifamily 

Baseline Condition TOS/NC/EREP/DI 

Baseline  Code/Dual 

End Use Subcategory Equipment 

Measure Last Reviewed March 2024April 2026 

Changes Since Last Version ¶ Corrected PTAC baseline and efficient case efficiencies to use EER, not EER2 

¶ Corrected peak demand equation for air conditioners to use EER2 

¶ Updated references 

 

 

Description 

This measure targets the use of central air conditioners (AC) , mini-split air conditioners (MSAC)), and packaged terminal 

air conditioners (PTAC) in residential and low-rise multifamily applications as further described below. This measure may 

apply to early replacement of an existing system, replacement on burnout, or installation of a new unit in a new or existing 

residential or multifamily low-rise building for HVAC applications.  

The algorithms also include the calculation of additional energy and demand savings due to the proper sizing of high 

efficiency units.  

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol 

in Section 4.5.1..  Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings 

follow the residential protocol presented in this measure as outlined in Table 2-59, Table 2-70 and Table 2-71Table 2-70, 

Table 2-71 and Table 2-72 below. 

Baseline Case 

For time of sale or new construction projects, the baseline equipment is a central air conditioner, mini-split air 

conditionersconditioner, or packaged terminal system minimally compliant with IECC 2021 (see Appendix E: Code-

Compliant EfficienciesAppendix E: Code-Compliant Efficiencies).  

For early replacement projects or direct install projects, use dual baselines: 

¶ For the remaining useful life (RUL) of the existing equipment, the baseline is the actual existing equipment. If the 

site specific efficiency of the existing equipment is unknown, use the equipment efficiency from the IECC version 

in force when the equipment was new (if equipment vintage is unknown, use IECC 2013 efficiency requirements 

from Appendix E: Code-Compliant EfficienciesAppendix E: Code-Compliant Efficiencies).  
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¶ For the duration of the measure life after the end of the RUL, the baseline is a current code-compliant 

version of the replaced equipment. 

Efficient Case 

A central air conditioner, mini-split air conditionersconditioner, or packaged terminal air conditioner (PTAC) that meets or 

exceeds program requirements. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ῳὯὡὬ ὯὡὬ ὯὡὬ  

Calculate kWhb using the algorithms in Table 2-70Table 2-5970 for the appropriate baseline equipment type.  

Calculate kWhq using the algorithms in Table 2-60Table 2-71 for the appropriate efficient equipment type.  

Note: Conversions from SEER to SEER and EER to EER2SEER2 can be found in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant Efficiencies. 

Table 2-706970 Baseline Energy Consumption Equations 

Baseline Equipment Baseline Cooling kWh (kWhb) 

Air Conditioner (Cooling Capacity < 65 kBtu/h) 
ὅὥὴ

ὛὉὉὙς ρȟπππ
ὉὊὒὌ 

Room Air Conditioner 
ὅὥὴ

ὅὉὉὙρȟπππ
ὉὊὒὌ 

PTAC 
ὅὥὴ

ὉὉὙ ρȟπππ
ὉὊὒὌ 

 

Table 2-717071 Energy Efficient Energy Consumption Equations 

Qualifying Equipment Efficient Cooling kWh (kWhq) 

Air Conditioner (Cooling Capacity < 65 kBtu/h) 
ὅὥὴ

ὛὉὉὙς ρȟπππ
ὉὊὒὌ 

Room Air Conditioner 
ὅὥὴ

ὅὉὉὙρȟπππ
ὉὊὒὌ 

PTAC 
ὅὥὴ

ὉὉὙ ρȟπππ
ὉὊὒὌ 

Peak Demand Savings 

Table 2-727172 Peak Demand Savings Equations 

Qualifying Equipment tŜŀƪ 5ŜƳŀƴŘ {ŀǾƛƴƎǎ όɲƪ²Peak) 

Air Conditioner (Cooling Capacity < 65 kBtu/h)  ɝὯὡ ὅὥὴ
ȟ

ὅὊ  

Field  Code  Changed
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Qualifying Equipment tŜŀƪ 5ŜƳŀƴŘ {ŀǾƛƴƎǎ όɲƪ²Peak) 

Room Air Conditioner ɝὯὡ ὅὥὴ
ρ

ρȟπππ

ρ

ὅὉὉὙ

ρ

ὅὉὉὙ
ὅὊ 

PTAC ɝὯὡ ὅὥὴ
ρ

ρȟπππ

ρ

ὉὉὙ

ρ

ὉὉὙ
ὅὊ 

 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

 No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Calculation Parameters 

Table 2-737273 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

kWhb Baseline electrical consumption Calculated kWh/yr  

kWhq 
Energy efficient electrical 

consumption 
Calculated kWh/yr  

Capc Cooling capacity of installed unit Site-specific Btu/hr  

SEER2q SEER2 of installed unit32 Site-specific 
Btu/W-

h 
 

CEERq CEER of installed unit Site-specific 
Btu/W-

h 
 

EERq EER of qualifying unit Site-specific 
Btu/W-

h 
 

EER2q EER2 of qualifying unit Site-specific 
Btu/W-

h 
 

 

32 SEER to SEER2 conversion found in Appendix E: Code-Compliant EfficienciesAppendix E: Code-Compliant Efficiencies. 
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Variable Description Value Units Ref 

SEER2b SEER2 of baseline unit1 

TOS/NC: Look up in Appendix E: Code-

Compliant EfficienciesAppendix E: Code-

Compliant Efficiencies 

EREP/DI: Site-specific, if unknown use 

code efficiency in force when equipment 

was new or use 2013 if vintage is 

unknown 

Btu/W-

h 
[97] [98] 

CEERb CEER of baseline unit 

TOS/NC: Look up in Appendix E: Code-

Compliant EfficienciesAppendix E: Code-

Compliant Efficiencies 

EREP/DI: Site-specific, if unknown use 

code efficiency in force when equipment 

was new or use 2013 if vintage is 

unknown 

Btu/W-

h 

[96][97][97] 

[98] 

EERb EER of baseline unit 

TOS/NC: Look up in Appendix E: Code-

Compliant EfficienciesAppendix E: Code-

Compliant Efficiencies 

EREP/DI: Site-specific, if unknown use 

code efficiency in force when equipment 

was new or use 2013 if vintage is 

unknown 

Btu/W-

h 
[97] [98] 

EER2b EER2 of baseline unit 

TOS/NC: Look up in Appendix E: Code-

Compliant EfficienciesAppendix E: Code-

Compliant Efficiencies 

EREP/DI: Site-specific, if unknown use 

code efficiency in force when equipment 

was new or use 2013 if vintage is 

unknown 

Btu/W-

h 

[96][97][97] 

[98] 

EFLHc 

Equivalent Full Load Hours of 

operation for the average unit 

during the cooling season 

Look up in Appendix C: Heating and 

Cooling EFLHAppendix C: Heating and 

Cooling EFLH 

Hours  

1,000 Conversion from W to kW 1,000 W/kW  

 CF Electric coincidence factor 0.69 N/A [99][1][100]  

EUL Effective useful life See Measure Life section Years [98][99] 

 

Measure Life 

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  
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Table 2-747374 Measure Life 

Equipment EUL RUL Ref 

Central AC, MSAC and PTAC 15 5 [98][99] 

Room AC 9 3 [98][99] 

 

References 

[96][97] ASHRAE Standard 90.1-2019, Energy Standard for Buildings Except Low-Rise Residential Buildings. 

(ASHRAE, 2019), Table 6.8.1-5, https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-

versions-of-ashrae-standardshttps://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-

versions-of-ashrae-standards  

[97][98] ASHRAE Standard 90.1-2013, Energy Standard for Buildings Except Low-Rise Residential Buildings. 

(ASHRAE, 2019), Table 6.8.1-5, https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-

versions-of-ashrae-standardshttps://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-

versions-of-ashrae-standards   

[98][99] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table 

for 2020, http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx(CPUC) eTRM, 

Effective Useful Life and Remaining Useful Life, Accessed April 9, 2026, 

https://www.caetrm.com/cpuc/table/effusefullife/  

[99] NEEP, Mid-Atlantic Technical Reference Manual, V9. (October 2019). Pg 95 

https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-

%20CT%20FORMAT.pdf  

[100] See Appendix 

 

  

https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
https://www.caetrm.com/cpuc/table/effusefullife/
https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-%20CT%20FORMAT.pdf
https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-%20CT%20FORMAT.pdf
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2.3.3 WATER SOURCE HEAT PUMP (GROUNDWATER AND GROUND LOOP) 

 

Market Residential/Multifamily  

Baseline Condition TOS/NC/EREP 

Baseline  Code/Dual 

End Use Subcategory Equipment 

Measure Last Reviewed May 2024April 2026 

Changes Since Last Version ¶ Added clarification for fuel switching 

¶ Corrected EER for GSHP baseline 

¶ Corrected appendix references 

¶ Added guidance for unknown motor type 

 

 

Description 

This prescriptive measure targets the use of water source heat pumps (sometimes called geothermal heat pumps) in 

residential and multifamily low-rise applications as further described below. This measure may apply to early replacement 

of an existing system, replacement on burnout, or installation of a new unit in a new or existing residential or low-rise 

residential building for HVAC applications. The measure is also applicable when fuel switching from a fossil fuel furnace. 

The following heat pump types are included in this measure.  

¶ Water-to-air groundwater 

¶ Water-to-air ground loop 

¶ Brine-to-air groundwater loop 

¶ Brine-to-air ground loop 

This measure is limited to single-zone equipment; complex built-up systems should follow custom analysis. This measure 

requires that:  

¶ The heat pump system will be installed in lost opportunity projects or in retrofit/early retirement projects in 

buildings with viable existing ductwork. 

¶ The heat pump system will be the sole source of heating and cooling in the space; it will not be installed in 

association with another non-electric source of auxiliary heat.  

Baseline Case 

For whole building new construction and time of sale applications, the baseline equipment is an air source, dual fuel or 

mini-split heat pump meeting the compliance requirements of IECC 2021. However, if the preexisting failed system was a 

ground-source heat pump, the baseline should reflect the type and efficiency of the previous system in accordance with 
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IECC 2021 standards. For multi-family high-rise residential buildings, refer to the algorithms in Commercial and Industrial 

Section. 

For replacement of failed equipment, or end of useful life, the baseline would be a minimally code compliant version of 

the replaced system type and fuel. 

For early replacement projects, use dual baselines: 

¶ For the remaining useful life (RUL) of the existing equipment, the baseline is the actual existing equipment. If the 

site-specific efficiency of the existing equipment is unknown, use the equipment efficiency from the IECC version 

in force when the equipment was new (if equipment vintage is unknown, use IECC 2012). 

¶ For the duration of the measure life after the end of the RUL, the baseline is a code-compliant version of the 

replaced equipment. 

Efficient Case 

A water-to-air groundwater loop water-to-air ground loop, brine-to-air groundwater loop, or brine-to-air ground loop heat 

pump that meets or exceeds program requirements.  

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ῳὯὡὬ ὯὡὬ ὯὡὬ  

Where, 

ὯὡὬ ὯὡὬȟ ὯὡὬȟ ὯὡὬ ȟ 

ὯὡὬ ὯὡὬȟ ὯὡὬȟ ὯὡὬȟ 

Calculate kWhc,b, kWhh,b, and kWhp,b using the algorithms in Table 2-74Table 2-75 for the appropriate baseline equipment 

type. 

Calculate kWhc,q, kWhh,q, and kWhp,q using the algorithms in Table 2-75Table 2-76 for the appropriate efficient equipment 

type.  

Note: 

Conversions from SEER to SEER2, EER to EER2, and HSPF to HSPF2 can be found in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant Efficiencies. 

The cooling output of the installed unit (Qc) and the heating output of the installed unit (Qh) are calculated as follows. 

ὗ ὅὥὴ ὉὊὒὌ ὕὛὊ 

ὗ ὅὥὴ ὉὊὒὌ  

Field  Code  Changed
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The oversize derating factor (OSF) is applicable for heat pump applications where the heat pump is sized based on heating 

capacity but is oversized for cooling. The appropriate OSF should be determined from site-specific conditions if possible, 

otherwise use a default value of 0.8. 

Table 2-757475 Baseline Energy Consumption Equations 

Baseline Equipment 
Baseline Cooling kWh 

(kWhc,b) 

Baseline Heating kWh 

(kWhh,b) 

Auxiliary Energy Use kWh 

(kWhau,b)33 

Air Source Heat Pump (< 65 

kBtu/h) 

ὗ

ὛὉὉὙς ρȟπππ
 

ὗ

ὌὛὖὊς ρȟπππ
 N/A 

Air Source Air Conditioner (< 65 

kBtu/h)  

ὗ

ὛὉὉὙς ρȟπππ
 N/A N/A 

PTAC with electric resistance heat 
ὗ

ὉὉὙς ρȟπππ

ὗ

ὉὉὙ ρȟπππ
 N/A

Ȣ ȟ
 N/A 

PTHP 
ὗ

ὉὉὙς ρȟπππ

ὗ

ὉὉὙ ρȟπππ
 

ὗ

ὅὕὖ σȢτρςρȟπππ
 N/A 

GSHP (< 65 kBtu/h) 
ὗ

ὉὉὙς ρȟπππ

ὗ

ὉὉὙ ρȟπππ
 

ὗ

ὅὕὖ σȢτρςρȟπππ
 

πȢχτφὌὖ ὊὒὌ

ὉὪὪ ȟ
 

Electric Resistance/electric furnace 

heating 
N/A 

ὗ

σȢτρςρȟπππ
 N/A 

Room Air Conditioner 
ὗ

ὅὉὉὙ ρȟπππ
 N/A N/A 

Furnace34 N/A N/A τȢωπψὅὥὴ ρςψȢρ 

 

Table 2-767576 Qualifying Equipment Energy Consumption Equations 

Efficient Cooling kWh  

(kWhc,q) 

Efficient Heating kWh 

(kWhh,q) 

Efficient Ground/Groundwater Loop Circulating Pump kWh  

(kWhp,q) 

ὗ

ὉὉὙ ȟ ρȟπππ
 

ὗ

ὅὕὖ ȟ σȢτρςρȟπππ
 

πȢχτφὌὖ ὊὒὌ

ὉὪὪ ȟ
 

Calculate seasonal efficiencies as follows: 

If heat pump is part-load capable: 

 

ὉὉὙ ȟ Ὂ ὉὉὙ ȟ ρȢπωὊ ȟ Ὂ ὉὉὙ ȟ Ὂ ȟ  

ὅὕὖ ȟ Ὂ ὅὕὖ ȟ ρȢπψὊ ȟ Ὂ ὅὕὖ ȟ Ὂ ȟ  

 

33 This parameter represents the additional energy consumption unrelated to cooling or heating. For ground source heat pumps, it represents the pump 

energy to circulate the heat exchange fluid through the ground loop.  For furnaces, it represents the fan energy to distribute the heated air.  
34 This equation was derived by constructing a simple linear regression model that relates the output furnace heating capacity to the fan auxiliary usage 

using data downloaded from the AHRI website for all active residential furnaces. 
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If heat pump is not part-load capable:  

ὉὉὙ ȟ ὶὥὸὩὨ ὉὉὙ 

ὅὕὖ ȟ ὶὥὸὩὨ ὅὕὖ 

Annual Fuel Savings 

ɝὝὬὩὶάίὝὬὩὶάί ὝὬὩὶάί 

Where, 

ὝὬὩὶάί ίὩὩ 4ÁÂÌÅ ςȤχφἢἩἪἴἭ Ȥ 4ÁÂÌÅ ςȤχχ Ὢέὶ ὥὴὴὶέὴὶὭὥὸὩ ὦὥίὩὰὭὲὩ ὩήόὭὴάὩὲὸ ὸώὴὩ 

ὝὬὩὶάί π  (If the unit uses a furnace backup, use equation from Table 1-3)Table 2-77) 

 

Table 2-777677 Energy Efficient Fuel Consumption 

Baseline Equipment Baseline fuel consumption (Thermsb) 

Electric heating (heat pump, electric resistance) 0 

Fossil fuel furnace 
ὗ

ὉὪὪȟ ρππȟπππ
 

  

To calculate savings in gallons of delivered fuel, use Table 2-78Table 3-2002-78.  

 

Table 2-787778 Fuel Savings in Gallons of Delivered Fuel 

Delivered Fuel Fuel savings (gallons) 

Oil ЎὋὥὰ
ɝὝὬὩὶάί

ρȢτ
 

Propane ЎὋὥὰ
ɝὝὬὩὶάί

πȢωρφ
 

 

Peak Demand Savings 

ɝὯὡ Ὧὡ ȟ Ὧὡ ȟ  

Where, 

ɝὯὡ ȟ ὅὥὴ
ρ

ρȟπππ

ρ

ὉὉὙς

ρ

ὉὉὙ ȟ

ὅὊ 

Field  Code  Changed
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ɝὯὡ ȟ πȢχτφ Ὄὖ ὒὊ
ρ

ὉὪὪ ȟ

Ὄὖ ὒὊ
ρ

ὉὪὪ ȟ

ὈὛὊ ὅὊ  

 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

 No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ῳὝὬὩὶάί ῳὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ῳὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

 

Calculation Parameters 

Table 2-797879 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲǘƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲǘƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲDŀƭOil Oil savings Calculated Gallons  

ɲDŀƭPropane Propane savings Calculated Gallons  



 

106 

Variable Description Value Units Ref 

kWhb Baseline electrical consumption Calculated kWh/yr  

kWhq Energy efficient electrical consumption Calculated kWh/yr  

Qc Cooling output of qualifying unit Calculated Btu  

Qh Heating output of qualifying unit Calculated Btu  

Capc Cooling capacity of qualifying unit Site-specific Btu/hr  

Caph Heating capacity of qualifying unit Site-specific Btu/hr  

Capfurnace Heating capacity of pre-existing furnace (MBH) Site-specific MBH  

EFLHc 
Equivalent Full Load Hours of operation for the 

average unit during the cooling season 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: Heating 

and Cooling EFLH 

Hours  

EFLHh 
Equivalent Full Load Hours of operation for the 

average unit during the heating season 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: Heating 

and Cooling EFLH 

Hours  

Ffull Seasonal weighting factor for full load efficiency 0.25 N/A 
[103][10

1] 

EERseason,q Adjusted EER of qualifying unit Calculated Btu/W-h  

EERfull,q Full load EER of qualifying unit Site-specific Btu/W-h  

Fpump,full 

Factor to adjust the full load efficiency to 

account for additional pumping power used by 

the system 

0.90 N/A 

[103][10

1] 

Fpart 
Seasonal weighting factor for part load 

efficiency 
0.75 N/A 

[103][10

1] 

EERpart,q 

Part load EER of qualifying unit (if part load 

capable), per manufacturer literature or AHRI 

certification 

Site-specific Btu/W-h  

Fpump,part 

Factor to adjust the part load efficiency to 

account for additional pumping power used by 

the system 

0.84 N/A 
[103][10

1] 

COPseason,q 
Adjusted coefficient of performance of the 

qualifying unit 
Calculated N/A  

COPfull,q 

Full load coefficient of performance of the 

qualifying unit, per manufacturer literature or 

AHRI certification 

Site-specific N/A  

COPpart,q 

Part load coefficient of performance of the 

qualifying unit (if part-load capable), per 

manufacturer literature or AHRI certification 

Site-specific N/A  
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Variable Description Value Units Ref 

HPq 
Horsepower of qualifying ground/groundwater 

loop circulating pump motor 
Site-specific  HP  

HPb 
Horsepower of base case ground/groundwater 

loop circulating pump motor 

Site-specific, if unknown 

use HPq 
HP  

SEER2b SEER of baseline unit 

Site-specific or look up in 

Appendix E: Code-

Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

Btu/W-h 

[107][10

8][110][

111][10

4] [105] 

[107] 

[108] 

IEERb IEER of baseline unit 

Site-specific or look up in 

Appendix E: Code-

Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

Btu/W-h 

[107][10

8][110][

111][10

4] [105] 

[107] 

[108] 

EERb EER of GSHP baseline unit 

Site-specific or look up in 

Appendix E: Code-

Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

Btu/W-h,. 

[104] 

[105] 

[107] 

[108] 

EER2b EER of baseline unit 

Site-specific or look up in 

Appendix E: Code-

Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

Btu/W-h 

[107][10

8][110][

111][10

4] [105] 

[107] 

[108] 

HSPF2b 
Heating seasonal performance factor of the 

baseline unit 

Site-specific, if unknown 

or look up in Appendix E: 

Code-Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

Btu/W-h 

[107][10

8][110][

111][10

4] [105] 

[107] 

[108] 

CEERb 
Combined Energy Efficiency Ratio of baseline 

room air conditioner35 

Use federal standard 

values in Appendix E: 

Code-Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies,  

if unknown, use 11.0 

Btu/W-h 
[103][10

1] 

 

35 Default value (11.0) is the CEER value from minimum Federal Standard for the most common room AC type ς <8000 capacity range with louvered sides 
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Variable Description Value Units Ref 

Effmotor,b 
Efficiency of base case ground/groundwater 

loop circulating pump motor 

Site-specific, if unknown 

look up in Table 

2-79Table 2-80 

N/A 
[109][10

6] 

Effmotor,q 
Efficiency of qualifying ground/groundwater 

loop circulating pump motor 
Site-specific N/A 

[109][10

6] 

Effb,fuel Efficiency of baseline furnace 

Site-specific or look up in 

Appendix E: Code-

Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

N/A 

[107][10

8][104] 

[105] 

OSF Oversize derating factor 
Site-specific, if unknown 

use 0.8 
N/A  

kWhc,b Baseline cooling electrical consumption 
Calculated from Table 

2-74Table 2-75 
kWh/yr  

kWhh,b Baseline heating electrical consumption 
Calculated from Table 

2-74Table 2-75 
kWh/yr  

kWhau,b Baseline auxiliary electrical consumption 
Calculated from Table 

2-74Table 2-75 
kWh/yr  

kWhc,q Energy efficient cooling electrical consumption 
Calculated from Table 

2-75Table 2-76 
kWh/yr  

kWhh,q Energy efficient heating electrical consumption 
Calculated from Table 

2-75Table 2-76 
kWh/yr  

kWhp,q 
Energy efficient ground/groundwater loop 

circulating pump electrical consumption 

Calculated from Table 

2-75Table 2-76 
kWh/yr  

Thermsb Baseline fuel consumption  
Look up in Table 

2-76Table 2-77 
Therms/yr  

Thermsq Energy efficient fuel consumption 0 Therms/yr  

COPb Coefficient of performance of the baseline unit 

Site-specific or look up in 

Appendix E: Code-

Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

N/A 

[107][10

8][110][

111][10

4] [105] 

[107] 

[108] 

1.09 
Correction for 9% increase in EER as the entering 

fluid temperature decreases from 77°F to 68°F   
1.09 N/A 

[103][10

1] 

1.08 
Correction for 8% increase in COP as entering 

fluid temperature increases from 32°F to 40°F 
1.08 N/A 

[103][10

1]  

1,000 Conversion from W to kW 1,000 W/kW  

3.412 Conversion factor from kWh to kBtu 3.412 kBtu/kWh  
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Variable Description Value Units Ref 

0.746 Conversion from HP to kW 0.746 kW/hp  

1.4 Conversion from therms to gallons 1.4 Therms/gal  

0.916 Conversion from therms to gallons 0.916 Therms/gal  

LF Load factor of pump motor 0.75 N/A 
[104][10

2] 

DSFVFD 
Demand savings factor to account for variable 

speed pumping in qualifying unit 

If variable speed pump: 

0.210 

If constant speed: 1.0 

 

See 

section 

2.3.6 

FLHpump 

Annual full-load hours of ground/groundwater 

loop circulating pump motor, approximated as 

EFLHc + EFLHh 

Look up in Appendix D: 

HVAC Fan and Pump 

Operating Hours 

Hours  

 CFc Cooling coincidence factor   
Look up in Table 

2-80Table 2-81 
N/A  

 CFpump Pump coincidence factor 
Look up in Table 

2-80Table 2-81 
N/A  

PDF Gas peak day factor 
Look up in Table 

2-80Table 2-81 
N/A  

EUL Effective useful life 

See  

Measure LifeMeasure 

Life section 

Years  

RUL Remaining useful life 

See  

Measure LifeMeasure 

Life section 

Years  
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Table 2-807980 Federal Baseline Motor Efficiencies36 

Motor HP 

Motor Nominal Full-Load Efficiencies (percent) 

2 Poles 4 Poles 6 Poles 8 Poles 

Enclosed Open Enclosed Open Enclosed Open Enclosed Open 

1 77.0 77.0 85.5 85.5 82.5 82.5 75.5 75.5 

1.5 84.0 84.0 86.5 86.5 87.5 86.5 78.5 77.0 

2 85.5 85.5 86.5 86.5 88.5 87.5 84.0 86.5 

3 86.5 85.5 89.5 89.5 89.5 88.5 85.5 87.5 

5 88.5 86.5 89.5 89.5 89.5 89.5 86.5 88.5 

7.5 89.5 88.5 91.7 91.0 91.0 90.2 86.5 89.5 

10 90.2 89.5 91.7 91.7 91.0 91.7 89.5 90.2 

15 91.0 90.2 92.4 93.0 91.7 91.7 89.5 90.2 

20 91.0 91.0 93.0 93.0 91.7 92.4 90.2 91.0 

 

Peak Factors 

Table 2-818081 Peak Factors 

Peak Factor Value Ref 

Cooling coincidence factor (CFc) 0.69 [112][1][109] 

Pump coincidence factor (CFpump) If unit runs continuously all year, CF=1.0, else use 0.5 [114][102] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 2-828182 Measure Life 

Equipment EUL RUL Ref 

Water source Pumpheat pump 15 5 [106][103] 

Ground source heat pump 25 8.33 [105][101] 

Central A/C 15 5 [106][103] 

Air source heat pump 15 5 [106][103] 

PTAC/PTHP 15 5 [106][103] 

 

36 If the number of poles and case type is unknown, a default of 4 poles enclosed motor may be used. 
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Equipment EUL RUL Ref 

Room air conditioner 12 4 [93][101] 

Fossil fuel furnace 20 6.7 [106][103] 

Electric resistance/electric furnace 20 6.7 [106][557][103] 

 

References 

[102] VEIC Estimate. Consistent with analysis of PEPCo and LIPA, and conservative relative to ARI.  

[103] VEIC estimate. Extrapolation of manufacturer data. 

[104] From NY TRM V11, pg 278-288 

[101] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs (NY TRM) 

V11, pg 278-299, 1391-1392, https://dps.ny.gov/technical-resource-manual-version-11-filed-october-6-2023-

effective-january-1-2024 

[105][102] US Department of Energy, Determining Electric Motor Load and Efficiency. (DOE, 2014), pg 1, 

https://www.energy.gov/sites/prod/files/2014/04/f15/10097517.pdf  

[106] ASHRAE: Owning and Operating Cost Database, Equipment Life/Maintenance Cost Survey: 

https://xp20.ashrae.org/publicdatabase/system_service_life.asp?selected_system_type=1   

[107][103] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL(CPUC) eTRM, 

Effective Useful Life and Remaining Useful Life Support Table for 2020, 

http://www.deeresources.com/files/DEER2020/download/SupportTable-

EUL2020.xlsxhttps://www.caetrm.com/cpuc/table/effusefullife/  

[108][104] ASHRAE Standard 90.1-2019, Energy Standard for Buildings Except Low-Rise Residential Buildings. 

(ASHRAE, 2019), Table 6.8.1-5, https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-

versions-of-ashrae-standards 

[109][105] ASHRAE Standard 90.1-2013, Energy Standard for Buildings Except Low-Rise Residential Buildings. 

(ASHRAE, 2019), Table 6.8.1-5, https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-

versions-of-ashrae-standards  

[110][106] § CFR431.25 Energy conservation standards and effective dates, (2023) Table 1, 

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-431/subpart-B/subject-group-

ECFR03b7039d87b7cc6/section-431.25https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-

431/subpart-B/subject-group-ECFR03b7039d87b7cc6/section-431.25 

[111][107] άнлнм Lb¢9wb!¢Lhb![ 9b9wD¸ /hb{9w±!¢Lhb /h59 όL9//ύ μ L// 5LDL¢![ /h59{Φέ ƴΦŘΦ 

Codes.iccsafe.org. Accessed November 16, 2022. https://codes.iccsafe.org/content/IECC2021P2/chapter-4-ce-

commercial-energy-efficiency. 

[112][108] άнлмн Lb¢9wb!¢Lhb![ 9b9wD¸ /hb{9w±!¢Lhb /h59 όL9//ύ μ L// 5LDL¢![ /h59{Φέ ƴΦŘΦ 

Codes.iccsafe.org. Accessed January 23, 2023 https://codes.iccsafe.org/content/IECC2012P5/chapter-4-ce-

commercial-energy-efficiency  

[113] NEEP, Mid-Atlantic Technical Reference Manual, V9. (October 2019). Pg 95 

[114] ENERGY STAR® HVAC QUALITY INSTALLATION PROGRAM A new approach to residential HVAC efficiency 

and performance. Pg 2, 

https://www.energystar.gov/ia/home_improvement/downloads/ESQI_factsheet.pdf?07d7-31fc   

https://dps.ny.gov/technical-resource-manual-version-11-filed-october-6-2023-effective-january-1-2024
https://dps.ny.gov/technical-resource-manual-version-11-filed-october-6-2023-effective-january-1-2024
https://www.energy.gov/sites/prod/files/2014/04/f15/10097517.pdf
https://www.caetrm.com/cpuc/table/effusefullife/
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-431/subpart-B/subject-group-ECFR03b7039d87b7cc6/section-431.25
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-431/subpart-B/subject-group-ECFR03b7039d87b7cc6/section-431.25
https://codes.iccsafe.org/content/IECC2021P2/chapter-4-ce-commercial-energy-efficiency
https://codes.iccsafe.org/content/IECC2021P2/chapter-4-ce-commercial-energy-efficiency
https://codes.iccsafe.org/content/IECC2012P5/chapter-4-ce-commercial-energy-efficiency
https://codes.iccsafe.org/content/IECC2012P5/chapter-4-ce-commercial-energy-efficiency
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[115] Determining Electric Motor Load and Efficiency. (DOE, 2014), pg 1, 

https://www.energy.gov/sites/prod/files/2014/04/f15/10097517.pdf 

[116][109] (October 2019), pg 95, 
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2.3.4 GAS FORCED AIR AND HYDRONIC HEATING 

 

Market Residential/Multifamily 

Baseline Condition TOS/NC/EREP 

Baseline  Code/Dual 

End Use Subcategory HVAC Equipment 

Measure Last Reviewed April 20252026 

Changes Since Last Version ¶ Corrected savings althorithm 

¶ Updated baseline efficiency look up linkText edited for better alignment with 

C&I Gas Forced Air and Hydronic Heating measure 3.5.6 

¶ Annual fuel savings algorithm updated to reflect capacity out, instead of 

capacity in. 

¶ Oversizing factor adjusted to 1.0.  

¶ Updated Capout parameter to Btu/hr to correctly calculate ɝὯὡὬ 

¶ Updated annual fuel savings algorithm conversion to calculate ῳὝὬὩὶάί as a 

result of Capout parameter update 

 

 

Description 

This section provides energy savings algorithms for qualifyingthe installation of high-efficiency, natural gas-fired furnaces 

and boilers installed in single family detached and low-rise multifamily buildings that meet program eligibility 

requirements. The input values are based on the specifications of the actual equipment being installed and IECC 2021 

standards which require an efficiency rating equal to or greater than the minimum required by federal law for residential 

units. 

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

 

Baseline Case 

New construction, time of sale: In the case ofFor new construction, time of sale programs, replacement of failed 

equipment, or end of useful life, the baseline furnace or boiler is a minimally code compliant unit with an efficiency as 

required by IECC 2021, which is the current residential code adopted by the state of New Jersey [115].[110].  

Early Replacement: In the case of early replacement of a working unit where the unit would have otherwise 

continued to function, use dual baselines as described below. This measure assumes the existing equipment is the 

same fuel type as the installed equipment.    
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¶ For the remaining useful life of the existing unit: Baselineequipment, the baseline is the actual existing 

equipment of the same fuel type as the installed equipment. If the site-specific efficiency of the existing 

equipment is unknown, use the code in force when the equipment was new. If the equipment vintage is 

unknown, look up the 2013 minimum efficiency from Appendix E.  : Code-Compliant Efficiencies. 

¶ For the duration of the measure life after the RUL of the existing equipment: Baseline, the baseline is a 

minimally code complientcompliant unit of the same type and size of the installed unit with efficiency as 

required by IECC 2021. 

Efficient Case 

Furnace or boiler with an efficiency that meets or exceeds program requiremerequirements. 

Annual Energy Savings Algorithm 

Annual Electric Energy SavingsSavings1 

ɝὯὡὬ ὔȾὃ37ὯὡὬ ὯὡὬ 

Where, with a gas equipment baseline: 

ὯὡὬ π Ὃὥί ὉήόὭὴάὩὲὸ ὄὥίὩὰὭὲὩ 

Where, with an electric equipment baseline: 

ὯὡὬ
ὅὥὴ

έόὸ

ὌὛὖὊὦ ρȟπππ
ὉὊὒὌÈ ὉὰὩὧὸὶὭὧ ὙὩίὭίὸὥὲὧὩ ὄὥίὩὰὭὲὩ 

Where, 

ὯὡὬ π 

Annual Fuel Savings 

ɝὝὬὩὶάίὝὬὩὶάί ὝὬὩὶάί 

Where, Gaswith a gas equipment baseline: 

ὝὬὩὶάί
ὅὥὴ

ὉὪὪ Ὂ ρππ
ὉὊὒὌ

ὅὥὴ

ὉὪὪ Ὂ ρππȟπππ
ὉὊὒὌ Ὃὥί ὉήόὭὴάὩὲὸ ὄὥίὩὰὭὲὩ 

Where, Electricwith an electric equipment baseline: 

ὝὬὩὶάί ππ ὉὰὩὧὸὶὭὧ ὄὥίὩὰὭὲὩ 

Where, 

 

37 If the baseline system has a single-speed, shaded-pole (SP) or permanent-split capacitor (PSC) supply fan motor, electric energy savings should be 

claimed for this measure by referring to Measure 4.5.14 EC Motors. Electric energy savings cannot be claimed for new construction or time of sale 

baseline, or if the early replacement baseline has EC motors. 
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ὝὬὩὶάί
ὅὥὴ

ὉὪὪ ρππ

ὅὥὴ

ὉὪὪ ὄέὭὰὩὶρππȟπππ
ὉὊὒὌ  

Peak Demand Savings 

ɝὯὡ ὔȾὃ1 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

 

Calculation Parameters 

Table 2-838283 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

CapinCapout Output capacity of qualifying unit Site-specific kBtu/hr  

Effq Furnace or Boiler Proposed Efficiency Site-specific 

N/A (AFUE 

or Thermal 

Efficiency) 
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Variable Description Value Units Ref 

Effb Furnace or Boiler Baseline Efficiency 

Site-specific, if unknown look 

up in Appendix E: Code-

Compliant EfficienciesAppendix 

E: Code-Compliant Efficiencies 

N/A (AFUE 

or Thermal 

Efficiency) 

[115][110] 

HSPFb 

Heating seasonal performance factor of 

baseline electric unit 
3.412   

EFLHh 

Equivalent Full Load Hours of operation 

for the average unit during the heating 

season 

Look up in Appendix C: Heating 

and Cooling EFLHAppendix C: 

Heating and Cooling EFLH 

Hrs/yr  

Fos 

Oversizing factor to account for baseline 

efficiency degradation when equipment 

is oversized more than the standard 

assumption 

1.0.9 N/A [118][113] 

BoilerAF 
Factor to adjust condensing boiler 

efficiency for non-condensing operation38 
1.0 N/A  

1,000 Conversion factor 1,000 Watts/kW  

100,000 Conversion factor 100,000 kBtu/Therms  

EUL Effective useful life of furnace or boiler See Measure Life section years [116][112] 

RUL Remaining useful life See Measure Life section years [116][112] 

PDF Gas peak day factor Look up in Table 2-83Table 2-84 N/A  

 

Peak Factors 

Table 2-848384 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF)  N/A   

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life   

The remaining useful life (RUL) for retrofit projects is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 2-858485 Measure Life 

Equipment New construction EUL Retrofit RUL Ref 

Furnace 20 6.7 [117][112] 

 

38 Placeholder value pending future research. 
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Equipment New construction EUL Retrofit RUL Ref 

Boiler 20 6.7 [117][112] 

 

References 

[117][110] Code of Federal Regulations. 2022. Review of Title 10, Chapter II, Subchapter D, Part 430, Subpart C 

§430.32(e). December 1, 2022. https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-

C/section-430.32#p-430.32(e)https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-

C/section-430.32#p-430.32(e)   

[118][111] Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022  

[119][112] California eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life 

https://www.caetrm.com/cpuc/table/effusefullife/  

[120][113] Placeholder assumption based on NREL simulation model relationships between efficiency and part load 

ratio.  

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32#p-430.32(e)
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32#p-430.32(e)
https://www.caetrm.com/cpuc/table/effusefullife/
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2.3.5 HIGH EFFICIENCY BATHROOM EXHAUST FAN 

 

Market Residential/Multifamily 

Baseline Condition TOS/DI/EREP 

Baseline  Existing 

End Use Ventilation Fan 

Measure Last Reviewed September 2024April 2026 

Changes Since Last Version ¶ Updated parameters table to include support for spot exhaust fan use in addition to 

continuous use.  

¶ Updated CF table to include support for spot use in addition to continuous use. 

 

 

Description 

This market opportunity is defined by the need for continuous mechanical ventilation due to reduced air-infiltration from a 

tighter building shell. This measure was modified to also include support for spot use exhaust fans. In retrofit projects, 

existing fans may be too loud, or insufficient in other ways, to be operated as required for proper ventilation. This measure 

assumes a fan capacity of 20 CFM at 0.1 inches of water column (w.c.) static pressure and a decibel level below 2 sones. 

Installations should be sized to meet the minimum ventilation rate as required by ASHRAE 62.2. 

Baseline Case 

Standard efficiency quiet bathroom ventilation fan, operating at a ventilation rate compliant with ASHRAE 62.2, with an 

average efficiency of 3.1 CFM/watt 

Efficient Case 

Energy efficient quiet bathroom ventilation fan, operating at a ventilation rate compliant with ASHRAE 62.2, with an 

average efficiency of 8.3 CFM/watt 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ ὅὊὓ
ρ

ὉὪὪ

ρ

ὉὪὪ
ρȟπππὌὶί 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 
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Peak Demand Savings 

ɝὯὡ ὅὊὓ
ρ

ὉὪὪ

ρ

ὉὪὪ
ρȟπππὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Calculation Parameters 

Table 2-868586 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

CFM Nominal Capacity of the exhaust fan 

Continuous use: Site-specific, 

 if unknown use 20 CFM 

Spot use: Site-specific, 

 if unknown use 50 CFM 

CFM [119][114] 

Effb Average efficacy for baseline fan 
Site-specific, if unknown use 3.1 

CFM/watt 
CFM/watt [120][115] 

Effq Average efficacy for efficient fan 
Site-specific,  

if unknown use 8.3 CFM/watt 
CFM/watt [121][116] 

Hrs Annual hours of operation 
Continuous use: 8,760 

Spot use: 840 
Hrs/yr [117] 

CF Electric coincidence factor Look up in Table 2-86Table 2-87 N/A  

EUL Effective useful life 

See Measure Life 

Measure Life section 
Years  
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Peak Factors 

Table 2-878687 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) for continuous use 1  

Electric coincidence factor (CF) for spot use 0.096 [117] 

 

Measure Life 

The effective useful life (EUL) is 19 years [122]. [118] 

References 

[121][114] 20 CFM is used with continuous bathroom ventilation in ASHRAE 62.2. Note that 50CFM is the closest 

available fan size to ASHRAE 62.2 Section 4.1 Whole House Ventilation rates based upon typical square footage 

and bedrooms 

[122][115] VEIC analysis looking at average baseline fan (i.e. non-Brushless Permanent Magnet) efficacies at static 

pressures of 0.1 and 0.25 inches of water column for quiet fans rated for 50 CFM 

[123][116] VEIC analysis looking at average efficient fan (i.e. Brushless Permanent Magnet) efficacies at static 

pressures of 0.1 and 0.25 inches of water column for quiet fans rated for 50 CFM 

[117] Spot operation hours per year are assumed to coincide with lighting HOU for bathrooms (2.3 hours per 

day * 365.25 days per year). Statewide Evaluation Team for Pennsylvania Public Utilities Commission (2014, 

January). 2014 Commercial & Residential Light Metering Study. https://www.puc.pa.gov/pcdocs/1340978.pdf 

[124][118] GDS Associates, Measure Life Report: Residential and C&I Lighting and HVAC measures (SPWG 2007), 

https://library.cee1.org/sites/default/files/library/8842/CEE_Eval_MeasureLifeStudyLights&HVACGDS_1Jun2007.

pdf  

  

https://www.puc.pa.gov/pcdocs/1340978.pdf
https://library.cee1.org/sites/default/files/library/8842/CEE_Eval_MeasureLifeStudyLights&HVACGDS_1Jun2007.pdf
https://library.cee1.org/sites/default/files/library/8842/CEE_Eval_MeasureLifeStudyLights&HVACGDS_1Jun2007.pdf
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2.3.6 EC MOTOR 

 

Market Residential/Multifamily  

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Motor 

Measure Last Reviewed December 2022 

 

 

Description 

This measure covers the retrofit installation of an Electronically Commuted (EC) Motor to replace an HVAC supply fan 

motor or hydronic circulator pump motor in residential heating and cooling systems.  

The deemed annual electric energy savings for fans are determined for each New Jersey location by scaling the energy 

savings derived from the evaluation of a 2014 Wisconsin ECM metering study using heating degree days and cooling 

degree days for each location.  

Electric energy savings for pumps are calculated by multiplying the difference in the reciprocal of motor efficiencies with 

the efficient circulator motor horsepower. 

Baseline Case 

An existing HVAC fan or pump with a single-speed, shaded-pole (SP) or permanent-split capacitor (PSC) motor.  

Efficient Case 

HVAC fan or pump with an Electronically Commuted (EC) Motor. 
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Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

Pumps: 

ῳὯὡὬ ῳὯὡὬ ЎὯὡὬ 

Where, 

ῳὯὡὬ Ὤὴ
ρ

ὉὪὪ

ρ

ὉὪὪ
ὒὊ πȢχτφὬὶί 

ῳὯὡὬ Ὤὴ
ρ

ὉὪὪ

ρ

ὉὪὪ
ὒὊ πȢχτφὬὶί 

Fans: 

ɝὯὡὬ  ῳὯὡὬ  

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

Pumps: 

ɝὯὡ
ɝὯὡὬ

Ὤὶί
ὅὊ  

Fans: 

ɝὯὡ ῳὯὡ ὅὊ  

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒὔȾὃ 
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Calculation Parameters 

Table 2-888788 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Annual peak electric demand savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²Ƙfan Annual energy savings per fan motor 
Look up in Table 

2-90Table 2-8990 
kWh/unit 

[119][123119] 

[120][124120] 

ɲƪ²fan Electric demand savings per fan motor 

Central A/C: 0.116 

No Central A/C: 0 

Unknown: 0.0539 

kW/unit [120][124120] 

hp Efficient circulator motor horsepower Site-specific HP  

Effb Baseline motor efficiency 

Site-specific, if 

unknown look up in 

Table 2-89Table 2-8889 

N/A [122][126122] 

Effq Efficient motor efficiency 

Site-specific, if 

unknown look up in 

Table 2-89Table 2-8889 

N/A [122][126122] 

LF Motor load Factor 0.9 N/A 
[121][125121] 

[123][127123] 

hrsh Operating hours during the heating season 3,504 hrs/yr [123][127123] 

hrsc Operating hours during the cooling season40 2,208 hrs/yr [123][127123] 

hrs Total operating hours 5,712 hrs/yr  

0.746 Conversion factor for HP to kWh 0.746 kW/HP  

CFfan Electric coincidence factor fan 
Look up in Table 

2-91Table 2-9091 
N/A  

CFpump Electric coincidence factor pump 
Look up in Table 

2-91Table 2-9091 
N/A  

EUL Effective Useful Life 

See  

Measure Life 

Measure Life Section 

Years  

RUL Remaining Useful Life 
See  

Measure Life 
Years  

 

39 Weighted average calculated using RECS 2020 Data -https://www.eia.gov/consumption/residential/data/2020/hc/pdf/HC%207.7.pdf 
40 Cooling assumes three months (92 days) of 24 hour operation 
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Variable Description Value Units Ref 

Measure Life Section 

 

Table 2-898889 Default Motor Efficiency by Motor Type 

Motor Type Assumed Efficiency 

Shaded Pole (SP) 0.40 

Permanent Split Capacitor (PSC) 0.50 

ECM 0.70 

 

Table 2-908990 Annual Fan Energy Savings  

Climate 

Region 

!ƴƴǳŀƭ 9ƴŜǊƎȅ {ŀǾŜŘ όɲƪ²Ƙfan) 

HDD CDD Total with 

Central AC 

Total without 

Central AC 

Circulation 

Mode 

Heating 

Mode 

Cooling 

Mode 

North 435 323 211 112 112 6,136 934 

Coastal 404 298 211 87 106 4,795 886 

Central 434 313 211 102 121 5,588 1,008 

Pine barrens 425 312 211 101 113 5,529 945 

Southwest 440 314 211 103 126 5,658 1,048 

Statewide 

Average 

429 312 211 101 117 5,553 973 

*The percent difference in HDD is applied to the Heating Mode column kWh savings and the percent difference in the CDD is applied to the Cooling Mode 

column kWh savings.   

 

Peak Factors 

Table 2-919091 Peak Factors 

Peak Factor Value Ref 

Fan coincidence factor (CFfan) 0.68 [120][124120] 

Pump coincidence factor (CFpump) 0.8 [124][128124] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The remaining useful life (RUL) for retrofit projects is limited to the RUL of the host equipment. If unknown, assume 1/3 of 

the host equipment EUL. 
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References 

[125][119] ONJSC: Monthly/Annual Temperature Normals (1991-2020). 
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https://www.energy.gov/sites/prod/files/2014/02/f8/Motor%20Energy%20Savings%20Potential%20Report%202

013-12-4.pdf. Accessed December 2022 

[129][123] M Samotyj, Assessment of New Energy Efficient Circulator Pump Technology. (EPRI, 2010), Pg 4-3, 
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[130][124] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs V9. (New 

York State Joint Utilities, 2021), Pg 211, technitechnical-resource-manual-version-9-filed-october-27-2021-
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http://climate.rutgers.edu/stateclim_v1/norms/monthly/index.html
https://www.nrel.gov/docs/fy14osti/60760.pdf
https://www.energy.gov/sites/prod/files/2014/02/f8/Motor%20Energy%20Savings%20Potential%20Report%202013-12-4.pdf
https://www.energy.gov/sites/prod/files/2014/02/f8/Motor%20Energy%20Savings%20Potential%20Report%202013-12-4.pdf
https://www.epri.com/research/products/1020132
https://dps.ny.gov/system/files/documents/2022/11/technical-resource-manual-version-8-filed-august-11-2020-effective-january-1-2021.pdf
https://dps.ny.gov/system/files/documents/2022/11/technical-resource-manual-version-8-filed-august-11-2020-effective-january-1-2021.pdf
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2.3.7 DUCT SEALING AND DUCT INSULATION 

 

Market Residential/Multifamily 

Baseline Condition RF 

Baseline  Existing 

End Use 

CategorySubcategory 

HVAC 

Measure Last Reviewed September 2024March 2026 

Changes Since Last Version ¶ Removed reference to RUL since this is an RF measure whose benefit does not 

cease at the end of the host equipment life. 

 

 

Description 

This measure describes evaluating the savings associated with performing duct sealing using mastic sealant or metal tape 

to the distribution system of homes with either central air conditioning or a ducted heating system. The measure also 

applies to insulating ductwork in unconditioned and semi-conditioned spaces of residential buildings. 

LŦ ŘǳŎǘ ƛƴǎǳƭŀǘƛƻƴ ƛǎ ƛƴǾƻƭǾŜŘ ǿƛǘƘ ǘƘŜ ƛƳǇǊƻǾŜƳŜƴǘΣ ǘƘŜ ŦƛǊǎǘ ƳŜǘƘƻŘΣ ά9Ǿŀƭǳŀǘƛƻƴ ƻŦ 5ƛǎǘǊƛōǳǘƛƻƴ 9ŦŦƛŎƛŜƴŎȅΣέ Ƴǳǎǘ ōŜ ǳǎŜŘ 

to estimate energy savings. 

1) άEvaluation of Distribution Efficiencyέ ς this methodology requires the evaluation of three duct characteristics 

ōŜƭƻǿΣ ŀƴŘ ǳǎŜ ƻŦ ǘƘŜ .ǳƛƭŘƛƴƎ tŜǊŦƻǊƳŀƴŎŜ LƴǎǘƛǘǳǘŜΩǎ ό.tLύ άDǳƛŘŀƴŎŜ ƻƴ 9ǎǘƛƳŀǘƛƴƎ 5ƛǎǘǊƛōǳǘƛƻƴ 9ŦŦƛŎƛŜƴŎȅέ 

[129]έ[125], which are summarized in  

Table 2-92 and Table 2-93 for convenience. 

Table 2-93 and Table 2-94 for convenience. 

¶ Duct location, including percentage of duct work found within the conditioned space 

¶ Duct leakage evaluation. The duct leakage assessment values are based on an assumption of 6.5% of assumed 

air handler flow (tight); 21% (average); or 35% (leaky). 

¶ Duct insulation evaluation 

Determine Distribution Efficiency by evaluating duct system before and after duct sealing using Building Performance 

LƴǎǘƛǘǳǘŜ άDǳƛŘŀƴŎŜ ƻƴ 9ǎǘƛƳŀǘƛƴƎ 5ƛǎǘǊƛōǳǘƛƻƴ 9ŦŦƛŎƛŜƴŎȅέ ƻǊ ǘƘŜ ǾŀƭǳŜǎ ǊŜǇǊƻŘǳŎŜŘ ŦǊƻƳ ǘƘŀǘ ŘƻŎǳƳŜƴǘ ƛƴ Table 2-93Table 

2-94 that match the duct system, and if. If the majority of the duct system is in conditioned space add the matching value 

from Table 2-95Table 2-9495, not to exceed 100%. 

2) RESNET Test 380 4.4.2 ς this method involves the pressurization of the house to 25 Pascals with reference to 

outside and a simultaneous pressurization of the duct system to reach equilibrium with the envelope or inside 

pressure of zero Pascals. A blower door is used to pressurize the building to 25 Pascals with reference to outside, 

when that is achieved the duct blaster is used to equalize the pressure difference between the duct system and the 

Field  Code  Changed
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house. The amount of air required to bring the duct system to zero Pascals with reference to the building is the 

amount of air leaking through the ductwork to the outside. This technique is described in detail in section 4.4.2 of 

the ANSI/RESNET/ICC 380 - 2016 Standards: http://www.resnet.us/professional/standards 

Baseline Case 

The baseline condition is existing leaky duct work within the unconditioned space in the home. 

Efficient Case 

The efficient condition is sealed duct work throughout the unconditioned space in the home. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

Calculate electric savings for cooling equipment and/or electric heating equipment, if applicable. 

Methodology 1: Evaluation of distribution efficiency 

ЎὯὡὬ ЎὯὡὬ ЎὯὡὬ  

Where, 

ЎὯὡὬ
ὈὉ ȟ ὈὉ ȟ

ὈὉ ȟ

 ὉὊὒὌ  
ὅὥὴ

ὛὉὉὙ
 

ЎὯὡὬ
ὈὉ ȟ ὈὉ ȟ

ὈὉ ȟ

 ὉὊὒὌ  
ὅὥὴ

ὌὛὖὊ
 

Methodology 2: RESNET Test 803.7  

ЎὯὡὬ ЎὯὡὬ ЎὯὡὬ  

Where, 

ЎὯὡὬ
ὅὊὓ ὅὊὓ

τππ
 ὉὊὒὌ  

ρς

ὛὉὉὙ
 

ЎὯὡὬ
ὅὊὓ ὅὊὓ

τππ
 ὉὊὒὌ  

ρς

ὌὛὖὊ
 

Annual Fuel Savings 

Calculate fuel savings for fuel heating equipment, if applicable. 

ɝὝὬὩὶάί

ὈὉ ȟ ὈὉ ȟ

ὈὉ ȟ
ὉὊὒὌ  ὅὥὴ

ὃὊὟὉρππ
 

Peak Demand Savings 

ɝὯὡ
ῳὯὡὬ

ὉὊὒὌ 
  ὅὊ 

http://www.resnet.us/professional/standards
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Daily Peak Fuel Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-929192 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Ƙcooling Annual electric energy savings, cooling Calculated kWh/yr  

ɲƪ²Ƙheating Annual electric energy savings, heating Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

Capcool Capacity of air cooling system Site-specific kBtu/hr  

Capheat Capacity of air heating system Site-specific kBtu/hr  

CFM25B 

Standard duct leakage test result at 25 

Pascal pressure differential of the duct 

system prior to sealing 

Site-specific CFM  

CFM25Q 

Standard duct leakage test result at 25 

Pascal pressure differential of the duct 

system after sealing 

Site-specific CFM  

SEER Seasonal energy efficiency ratio  
Site-specific, if unknown look 

up in Table 2-94Table 2-95 
Btu/W·hr [129][125] 

HSPF Heating seasonal performance factor  
Site-specific, if unknown look 

up in Table 2-94Table 2-95 
Btu/W·hr [129][125] 
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Variable Description Value Units Ref 

DEpost 
Distribution efficiency after duct sealing 

and insulation 

Look up in  

Table 2-92.Table 2-93 

 For conditioned area, look up 

in Table 2-93Table 2-94 

N/A [130][126] 

DEpre 
Distribution efficiency before duct sealing 

and insulation 

Look up in  

Table 2-92.Table 2-93 

 For conditioned area, look up 

in Table 2-93Table 2-94 

N/A [130][126] 

AFUE Annual fuel utilization efficiency 
Look up in 

Table 2-95 Table 2-96 
N/A [129][125] 

EFLHcool Cooling equivalent full load hours 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: Heating and 

Cooling EFLH 

Hrs  

EFLHheat Heating equivalent full load hours 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: Heating and 

Cooling EFLH 

Hrs  

400 Rule of Thumb, CFM/ton 
Site-specific, if unknown use 

400 
CFM/ton  

12 Unit conversion, kBtu/hr·ton 12 kBtu/ hr·ton  

100 Unit conversion, kBtu/therm 100 kBtu/therm  

CF Electric coincidence factor 
Look up in Table 2-96Table 

2-97 
N/A  

PDF Gas peak day factor 
Look up in Table 2-96Table 

2-97 
N/A  

EUL Effective useful life 
See Measure LifeMeasure Life 

Section 
Years  

 

Table 2-939293 Distribution Efficiencies 

Duct Insulation 

Location Attic Basement Vented Crawl 

Leakage Assessment 

/ HVAC Type 
Heat Cool Heat Cool Heat Cool 

R-0 

Leaky 0.69 0.61 0.93 0.81 0.74 0.76 

Average 0.73 0.64 0.94 0.87 0.78 0.83 

Tight 0.77 0.73 0.95 0.94 0.82 0.91 

R-2 

Leaky 0.76 0.65 0.94 0.83 0.80 0.78 

Average 0.82 0.74 0.96 0.88 0.85 0.85 

Tight 0.87 0.84 0.97 0.95 0.90 0.93 
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Duct Insulation 

Location Attic Basement Vented Crawl 

Leakage Assessment 

/ HVAC Type 
Heat Cool Heat Cool Heat Cool 

R-4+ 

Leaky 0.79 0.67 0.95 0.83 0.82 0.79 

Average 0.84 0.77 0.96 0.89 0.87 0.86 

Tight 0.90 0.87 0.98 0.95 0.92 0.94 

R-8+ 

Leaky 0.80 0.69 0.95 0.83 0.84 0.79 

Average 0.86 0.79 0.97 0.89 0.89 0.87 

Tight 0.92 0.90 0.98 0.95 0.94 0.94 

For duct systems located partly in unconditioned and partly in conditioned space, add the applicable values from Table 

2-93Table 2-94 below to DEpre and DEpost values determined from  

Table 2-92, withTable 2-93, not to exceed a maxmaximum DE of 100%. UseApply the 50% adder values if 50% or more of 

the duct system is inside a conditioned space. Use the 80% adder values if 80% of more of the duct system is inside a 

conditioned space. 

Table 2-949394 Distribution Efficiencies Adders for Conditioned Space 

Location Attic Basement Vented Crawl 

HVAC Type Heat Cool Heat Cool Heat Cool 

Insulation/ Conditioned 50% 80% 50% 80% 50% 80% 50% 80% 50% 80% 50% 80% 

R-0 0.06 0.11 0.04 0.09 0.02 0.03 0.02 0.03 0.06 0.11 0.03 0.05 

R-2 0.04 0.06 0.04 0.07 0.01 0.01 0.01 0.02 0.03 0.05 0.02 0.03 

R-4+ 0.03 0.04 0.03 0.05 0.01 0.01 0.01 0.01 0.02 0.04 0.01 0.03 

R-8+ 0.02 0.03 0.02 0.03 0.01 0.01 0.01 0.01 0.02 0.02 0.01 0.02 

 

Table 2-959495 SEER and HSPF Values 

Product Class SEER HSPF 

Split systems ς air conditioners 13 - 

Split systems ς heat pumps 14 8.2 

Single package units ς air conditioners 14 - 

Single package units ς heat pumps 14 8.0 

 

Table 2-969596 AFUE Values 

Product Class Efficiency Value Efficiency Unit 

Non-weatherized gas furnaces 0.80 AFUE 

Mobile home gas furnaces 0.80 AFUE 

Non-weatherized oil-fired furnaces 0.83 AFUE 

Mobile home oil-fired furnaces 0.75 AFUE 
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Product Class Efficiency Value Efficiency Unit 

Weatherized gas furnaces 0.81 AFUE 

Weatherized oil-fired furnaces 0.78 AFUE 

Electric furnaces 3.412 HSPF 

 

Peak Factors 

Table 2-979697 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.69 [131][127] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life  

 The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment. 

is 15 years [129]. 

Table 2-97 Measure Life 

Equipment EUL RUL Ref 

Duct Sealing & Duct Insulation 15 5 [133] 

 

References 

[131][125] 10 CFR Subpart C of Part 430, https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-

430/subpart-C/section-430.32 

[132][126] Building Performance Institute, Duct Efficiency Tables, 

http://www.bpi.org/files/pdf/DistributionEfficiencyTable-BlueSheet.pdf 

[133][127] BG&E, Development of Residential Load Profile for Central Air Conditioners and Heat Pumps.  

[134][128] Residential Energy Services Network, ANSI/RESNET/ICC 380-2019. http://www.resnet.us/blog/wp-

content/uploads/2016/01/ANSI-RESNET-ICC_380-2016-posted-on-website-6-15-

16.pdfhttp://www.resnet.us/blog/wp-content/uploads/2016/01/ANSI-RESNET-ICC_380-2016-posted-on-website-

6-15-16.pdf 

[135] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table 

for 2020, http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx 

 

 

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32
http://www.bpi.org/files/pdf/DistributionEfficiencyTable-BlueSheet.pdf
http://www.resnet.us/blog/wp-content/uploads/2016/01/ANSI-RESNET-ICC_380-2016-posted-on-website-6-15-16.pdf
http://www.resnet.us/blog/wp-content/uploads/2016/01/ANSI-RESNET-ICC_380-2016-posted-on-website-6-15-16.pdf
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[129] California eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life 

https://www.caetrm.com/cpuc/table/effusefullife/ 

 

  

https://www.caetrm.com/cpuc/table/effusefullife/
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2.3.8 HEAT OR ENERGY RECOVERY VENTILATOR 

 

Market Residential/Multifamily 

Baseline Condition NC/TOS 

Baseline  Code 

End Use Subcategory Heat Recovery  

Measure Last Reviewed December 2022April 2026 

Changes Since Last Version ¶ Revised footnote to reference Appendix E for EER2, SEER2, and HSPF2 values 

¶ Corrected table references in the parameters table 

¶ Corrected units in the parameters table 

¶ Updated outdated reference links 

¶ Added last access dates for reference links 

 

 

Description 

This measure covers the installation of Energy Recovery Ventilators (ERV) and Heat Recovery Ventilators (HRV). ERVs and 

HRVs reduce heating and cooling loads while maintaining required ventilation rates by facilitating heat transfer between 

outgoing conditioned air and incoming outdoor air. ERVs and HRVs employ air-to-air heat exchangers to recover energy 

from exhaust air for the purpose of pre-conditioning outdoor air prior to supplying the conditioned air to the space, either 

directly or as part of an air-conditioning system. This measure only applies in cases where ERV/HRV functionality is not 

required by federal, state, local, or municipal codes or standards. For the purposes of this measure, ERVs and HRVs are 

distinguished as follows: 

¶ Energy Recovery Ventilator (ERV): Transfers both sensible (heat content) and latent (moisture content) heat 

between supply and exhaust airstreams. 

¶ Heat Recovery Ventilator (HRV): Transfers sensible heat only between supply and exhaust airstreams. 

Baseline Case 

The baseline condition for this measure is a single- or multifamily dwelling with an IECC 2021-compliant exhaust fan 

system with no heat or energy recovery. 

Efficient Case 

The compliance condition for this measure is a single- or multifamily dwelling with an ASHRAE 62.2-compliant exhaust fan 

system equipped with AHRI certified ERV or HRV components. 
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Annual Energy Savings Algorithm 

Note: Conversions from SEER to SEER2, EER to EER2, and HSPF to HSPF2 can be found in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant Efficiencies. 

Annual Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ɝὯὡὬ ɝὯὡὬ  

Cooling energy savings: 

For ERVs: 

ɝὯὡὬ
τȢυ ὅὊὓὉὪὪȟ Ὄ ȟ Ὄ

ρȟπππὛὉὉὙς
Ὤὶί 

For HRVs: 

ɝὯὡὬ
ρȢπψὅὊὓὉὪὪȟ Ὕ ȟ Ὕ

ρȟπππὛὉὉὙς
Ὤὶί 

Heating energy savings (both ERVs and HRVs): 

ɝὯὡὬ
ρȢπψὅὊὓὉὪὪȟ Ὕ Ὕ ȟ

ρȟπππὌὛὖὊς
Ὂ Ὤὶί 

Fan energy savings: 

ɝὯὡὬ ɝὯὡ Ὤὶί Ὤὶί  

ɝὯὡ ὅὊὓ
ρ

ὧὪάȾύὥὸὸ

ρ

ὧὪάȾύὥὸὸ

ρ

ρȟπππ
 

Annual Fuel Savings 

ɝὝὬὩὶάί
ρȢπψὅὊὓὉὪὪȟ Ὕ ȟ Ὕ ȟ

ρππȟπππὃὊὟὉ
Ὂ Ὤὶί 

Summer  Peak Demand Savings 

ɝὯὡ
ρȢπψὅὊὓὉὪὪ ȟ Ὕ ȟȟ Ὕ ȟ

ρȟπππὉὉὙ
ɝὯὡ ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Field  Code  Changed
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Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-98 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ 
Annual electric energy 

savings 
Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife 
Lifetime electric energy 

savings 
Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲƪ²Ƙc 

Annual electric energy 

savings during cooling 

season 

Calculated kWh  

ɲƪ²Ƙh 

Annual electric energy 

savings during heating 

season 

Calculated kWh  

ɲƪ²Ƙfan 
Annual electric energy 

savings due to fan operation 
Calculated kWh  

CFM 
Flow rate of supply air 

passing through ERV/HRV 
Site-specific Ft3/min  

(cfm/watt)b 
Baseline ERV/HRV fan 

efficacy 

Look up in  

Table 2-102Table 2-102 
cfm/watt [140][136] 

(cfm/watt)q 
Efficient ERV/HRV fan 

efficacy 
Site-specific cfm/watt  

Effhx,total 

Total effectiveness of heat 

exchanger per rating in 

accordance with AHRI 

Standard 1060 

Site-specific N/A [134][130] 

Effhx,sens 
Sensible effectiveness of 

heat exchanger per rating in 
Site-specific, if unknown use 0.65 N/A [140][136] 
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Variable Description Value Units Ref 

accordance with AHRI 

Standard 

SEER2 

Seasonal average energy 

efficiency of electric cooling 

equipment41  

Site-specific, if unknown look up in Appendix 

E: Code-Compliant EfficienciesAppendix E: 

Code-Compliant Efficiencies for equipment 

type and size 

Btu/watt-

hour 
 

EER2EER 
Energy efficiency ratio of 

electric cooling equipment42 

Site-specific, if unknown look up in Appendix 

E: Code-Compliant EfficienciesAppendix E: 

Code-Compliant Efficiencies for equipment 

type and size 

Btu/watt-

hour 
 

HSPF2 

Heating seasonal 

performance factor of 

electric heating equipment43 

Site-specific, if unknown look up in Appendix 

E: Code-Compliant EfficienciesAppendix E: 

Code-Compliant Efficiencies for equipment 

type and size 

Btu/watt-

hour 
 

AFUE 

Efficiency of fossil fuel 

heating equipment (AFUE, Et 

or Ec) 

Site-specific, if unknown look up in Appendix 

E: Code-Compliant EfficienciesAppendix E: 

Code-Compliant Efficiencies for equipment 

type and size 

N/A  

Tindoor,h 
Indoor heating setpoint 

temperature 
Site-specific, if unknown use 70 °F  

Tindoor,c 
Indoor cooling setpoint 

temperature 
Site-specific, if unknown use 70 °F  

Hindoor Enthalphy of indoor air 
Look up in Table 2-99Table 2-99 based on 

Tindoor 
Btu/lb  

HP Total fan horsepower Site-specific HP  

LF Load factor Site-specific, if unknown use 0.92 N/A [139][135] 

hrsc 
Operating hours in the 

cooling season 
Look up in Table 2-99Table 2-100 hrs [137][133] 

hrsh 
Operating hours in the 

heating season 
Look up in Table 2-99Table 2-100 hrs [137][133] 

Toutdoor,c 
Temperature of outside air 

during cooling 
Look up in Table 2-100Table 2-101 Btu/lb°F [138][134] 

Toutdoor,h 
Temperature of outside air 

during heating 
Look up in Table 2-100Table 2-101 Btu/lb°F [138][134] 

 

41 If needed, derive SEER values in accordance with Appendix E, Section 8.1. Use SEER or SEER2 values based on the vintage of the equipment. 
42 If needed, calculate EER as follows: 

ὉὉὙ ρȢρςὛὉὉὙ πȢπςὛὉὉὙ  If needed, derive EER2 values in accordance with Appendix E, Section 8.1. Use EER or EER2 values based on 

the vintage of the equipment. 
43 If needed, convert COP to HSPF as follows: 

ὌὛὖὊὅὕὖσȢτρς.  COP for electric resistance heat is 1.0. If needed, derive HSPF values in accordance with Appendix Section 8.1. Use HSPF or HSPF2 

values based on the vintage of the equipment. 
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Variable Description Value Units Ref 

Toutdoor,c,peak 
Peak outdoor temperature 

during cooling season 
Look up in Table 2-103Table 2-103  °F [141][1][137] 

Houtdoor,c,peak 
Peak Enthalpy of outdoor air 

during cooling season 
Look up in Table 2-103Table 2-103 °FBtu/lb [141][1][137] 

Houtdoor,c 
Enthalpy of outside air 

during cooling 
Look up in Table 2-100Table 2-101 Btu/lb [138][134] 

FElecHeat 

Electric heating factor, to 

account for presence of 

electric heat 

Use 1 if electric heat, otherwise use 0 N/A  

FFuelHeat 

Fuel heating factor, to 

account for presence of fuel 

heat 

Use 1 if fuel heat, otherwise use 0 N/A  

1.08 

Specific heat of air × density 

of inlet air @ 70°F × 60 

min/hr 

1.08 BTU/h.°F.CFM  

4.5 
Density of inlet air at 70 °F x 

60 min/hr 
4.5 Lb.min/ft 3.hr  

60 Minutes per hour 60 Min/hr  

1,000 
Conversion factor, one kW 

equals 1,000 Watts 
1,000 W/kW  

100,000 
Conversion from Btu to 

therms 
100,000 Btu/therm  

0.746 
Conversion from 

horsepower to kW 
0.746 kW/hp  

CF Electric coincidence factor Look up in Table 2-104Table 2-104 N/A [135][131] 

PDF Gas peak day factor Look up in Table 2-104Table 2-104 N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 2-99 Indoor Enthalpy 

Temperature, Tindoor (°F) 
Enthalpy, Hindoor at 50% 

Relative Humidity (Btu/lb) 

65 22.7 

66 23.2 

67 23.7 

68 24.2 

69 24.8 

Temperature, Tindoor (°F) 
Enthalpy, Hindoor at 50% 

Relative Humidity (Btu/lb) 

70 25.3 

71 25.8 

72 26.4 

73 27.0 

74 27.5 
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Temperature, Tindoor (°F) 
Enthalpy, Hindoor at 50% 

Relative Humidity (Btu/lb) 

75 28.1 

76 28.7 

Temperature, Tindoor (°F) 
Enthalpy, Hindoor at 50% 

Relative Humidity (Btu/lb) 

77 29.3 

78 29.9 

 

Table 2-100 Heating and Cooling Hours44 

NJ Climate Region  Heating Hours, hrsh Cooling Hours, hrsc 

Northern 4,970 1,670 

Southwest 4,896 1,783 

Coastal 4,981 1,954 

Central 4,969 1,810 

Pine Barrens 4,899 1,828 

Statewide Average 4,955 1,808 

 

Table 2-101 Outdoor Air Temperature and Enthalpy 

NJ Climate Region 

Avg. outdoor temperature 

during cooling season, 

Toutdoor,c (°F) 

Avg. outdoor temperature 

during heating season,  

Toutdoor,h (°F) 

Avg. enthalpy45 of outdoor 

air at duing cooling season, 

Houtdoor,c (Btu/lb) 

Northern 74.6 42.1 13.1 

Southwest 74.5 42.7 27.8 

Coastal 73.0 46.2 27.0 

Central 74.3 43.2 27.7 

Pine Barrens 73.7 43.4 27.4 

Statewide Average 74.1 43.5 25.1 

 

Table 2-102 Baseline Fan Efficacy 

Fan Location Airflow Rate Minimum (CFM) Minimum Efficacy (CFM/Watt) 

HRV,ERV Any 1.2 

In-line supply or exhaust fan Any 3.8 

 

44 Calculated from TMY3 data for representative weather stations for each NJ climate zone. Cooling hours are defined as any hour when outdoor air 

temperature is above 65°F for the months of June through August and heating hours are defined as any hour when outdoor air temperature is below 

65°F for the months of October through April. The heating and cooling hours above represent the count of each in a typical meteorological year.  
45 Assuming 50% relative humidity 
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Fan Location Airflow Rate Minimum (CFM) Minimum Efficacy (CFM/Watt) 

Other exhaust fan <90 2.8 

Other exhaust fan >= 90  3.5 

Unknown Any 2.8 

 

Table 2-103 Peak Outdoor Air Temperature and Enthalpy 

NJ Climate Region 
Peak outdoor temperature during 

cooling season, Toutdoor,c,peak (°F) 

Peak Enthalpy of outdoor air at duing 

cooling season, Houtdoor,c,peak (Btu/lb) 

Northern 89 40.24 

Southwest 93 42.28 

Coastal 90 41.26 

Central 93 42.28 

Pine Barrens 94 41.22 

Statewide Average 92 41.65 

 

Peak Factors 

Table 2-104 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.69 [135][131]  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life   

The effective useful life (EUL) is 14 years [136][132].  

References 

[136][130] Performance Rating of air-to-air exchanges for Energy Recovery Ventilation Equipment, AHRI, December 

2022. http://www.ahrinet.org/ERVcertification Last accessed April 9, 2026. 

[137][131] .ŀǎŜŘ ƻƴ .Dϧ9 Ψ5ŜǾŜƭƻǇƳŜƴǘ ƻŦ wŜǎƛŘŜƴǘƛŀƭ [ƻŀŘ tǊƻŦƛƭŜ ŦƻǊ /ŜƴǘǊŀƭ !ƛǊ /ƻƴŘƛǘƛƻƴŜǊǎ ŀƴŘ IŜŀǘ tǳƳǇǎΩ 

research, the Maryland Peak Definition coincidence factor is 0.69. This study is not publicly available, but is 

referenced by M. M. Straub, Using Available Information for Efficient Evaluation of Demand-Side Management 

Programs, Electricity Journal, and supported by research conducted by Cadmus on behalf of the RM Management 

Committee, September 2011. 

[138][132] PA Consulting Group Inc., Focus on Energy Evaluation Business Programs: Measure Life Study, final 

report, August 2009  

http://www.ahrinet.org/ERVcertification


HVAC 

141 

 

https://focusonenergy.com/sites/default/files/bpmeasurelifestudyfinal_evaluationreport.pdf Last accessed April 

9, 2026. 

[139][133] ONJSC: Monthly/Annual Temperature Normals (1991-2020), December 2022 

http://climate.rutgers.edu/stateclim_v1/norms/monthly/index.html. Last accessed April 9, 2026. 

[140][134] NSRDB, TMY3 data, December 2022. https://nsrdb.nrel.gov/data-sets/tmyhttps://nsrdb.nlr.gov/data-

sets/tmy Last accessed April 9, 2026. 

[141][135] Proposed Standard Savings Estimation Protocol for Ultra-Premium Efficiency Motors, Cascade Energy, 

November 5, 2012. Table 6: Load Factor by Nameplate hp and End Use. November 5, 2012 

[142][136] άнлнм Lb¢9wb!¢Lhb![ 9b9wD¸ /hb{9w±!¢Lhb /h59 όL9//ύ μ L// 5LDL¢![ /h59{Φέ ƴΦŘΦ Table C403.8.5. 

Codes.iccsafe.org. Accessed November 16, 2022. https://codes.iccsafe.org/content/IECC2021P2/chapter-4-ce-

commercial-energy-efficiency. Last accessed April 9, 2026. 

[143] ASHRAE Fundamentals 2021 - Chapter 14 Climactic Design Conditions - 

https://handbook.ashrae.org/Handbook.aspx#. Peak temperature and enthalpy taken from data from 

representative weather stations for each NJ climate zone.   

 

 

[144][137] Last accessed April 9, 2026.  

https://focusonenergy.com/sites/default/files/bpmeasurelifestudyfinal_evaluationreport.pdf
http://climate.rutgers.edu/stateclim_v1/norms/monthly/index.html
https://nsrdb.nlr.gov/data-sets/tmy
https://nsrdb.nlr.gov/data-sets/tmy
https://codes.iccsafe.org/content/IECC2021P2/chapter-4-ce-commercial-energy-efficiency
https://codes.iccsafe.org/content/IECC2021P2/chapter-4-ce-commercial-energy-efficiency
https://handbook.ashrae.org/Handbook.aspx


HVAC 

142 

 

2.3.9 MAINTENANCE 

 

Market Residential /Multifamily 

Baseline Type RF 

Baseline  Existing 

End Use Subcategory Maintenance 

Measure Last Reviewed December 2022March 2026 

Changes Since Last Version ¶ Updating measure lifecycle description to three years 

 

 

Description 

This section provides energy savings algorithms for existing HVAC maintenance in residential applications.  

For gas applications, a tune-up of residential fossil fuel space heating boilers or furnaces results in improved seasonal 

heating efficiency. A tune-up typically involves inspection, cleaning the heating unit of dust and dirt, checking safety 

components, aƴŘκƻǊ ŀŘƧǳǎǘƳŜƴǘ ƻŦ ōƻƛƭŜǊ ŀƴŘ ŀǇǇǳǊǘŜƴŀƴŎŜǎ ǇŜǊ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΦ  

A gas savings calculation requires measurement of steady state furnace or boiler efficiency before and after maintenance 

using an electronic combustion analyzer. Alternatively, before and after maintenance efficiencies may be measured 

following the method described in ANSI/ASHRAE Standard 103-2007, Method of Testing for Annual Fuel Utilization 

Efficiency of Residential Central Furnaces and Boilers. Maximum post-maintenance efficiency must not exceed equipment 

nameplate efficiency. Technicians performing maintenance must provide documentation of before- and after-combustion 

analysis results.  

Electric Units such as Central A/C and heat pumps also benefit greatly from tune ups. A tune up typically includes cleaning 

filters, inspecting bearings, verification of refrigerant charge and correct, if necessary, clean condenser, and if accessible, 

evaporator coil. 

Note that gas savings calculations (therms) are only applicable for gas units, whereas electric saving calculations are only 

applicable for electric units. 

Baseline Case 

Gas: Residential fossil fuel space heating boiler or furnace in a single family or low-rise Multifamilymultifamily building that 

has not received a tune-up in 5 years or more. 

Electric: An existing central A/C, air source heat pump, ground source heat pump, ductless mini-split heat pump, mini-split 

AC, PTAC, or PTHP unit that has not received a tune-up in 5 years or more.  

Efficient Case 

Gas: Residential fossil fuel space heating boiler or furnace that has undergone a tune-up in accordance with the 

ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΦ 
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Electric: Electric unit after receiving tune-up. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ  ɝὯὡὬ 

Where, 

ῳὯὡὬ
ὅὥὴ

ὛὉὉὙ
ὛὊ ὉὊὒὌ  

ῳὯὡὬ
ὅὥὴ

ὌὛὖὊ
ὛὊ ὉὊὒὌ  

For geothermal heat pumps: 

ὛὉὉὙὉὉὙ ὋὛὌὖὈὊὋὛὉὙ 

ὌὛὖὊὅὕὖ ὋὛὌὖὈὊσȢτρς 

For PTAC and PTHP: 

ὛὉὉὙὉὉὙ 

Annual Fuel Savings 

ɝὝὬὩὶάίὅὥὴ ὉὒὊὌ

ρ
ὛὛὉ

ρ
ὛὛὉ

ρππ
 

Peak Demand Savings 

ɝὯὡ
ὅὥὴ

ὉὉὙ
ὛὊ ὅὊ 

For geothermal heat pumps: 

ὉὉὙὉὉὙ ὋὛὖὑ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 
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Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-105 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲƪ²Ƙc 
Annual electric cooling energy 

savings 
Calculated kWh/yr  

ɲƪ²Ƙh 
Annual electric heating energy 

savings 
Calculated kWh/yr  

SSEb 
Steady state efficiency of baseline 

gas HVAC equipment 
Site-specific N/A  

SSEq 
Steady state efficiency of repaired 

gas HVAC equipment 
Site-specific N/A  

Capc 
Cooling Capacity of electrical unit 

receiving tune-up 
Site-specific kBtu/hr  

Caph 
Heating Capacity of electrical unit 

receiving tune-up 
Site-specific kBtu/hr  

Capin 
Input capacity of unit receiving 

tune-up 
Site-specific kBtu/hr  

EER 
Energy Efficiency Ratio of unit 

receiving tune-up 

Site-specific. If, if unknown, 

see Appendix E: Code-

Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies for 

equipment type and size 

Btu/W-h [145][141] 

EERg 

Full Load Energy Efficiency Ratio of 

ground source heat pump 

receiving tune up (this is measured 

differently than EER of an ASHP 

and must be converted) 

Site-specific Btu/W-h  

SEER/EER/HSPF/SEER2, 

EER2, HSPF2 
Efficiency of unit receiving tune-up 

Site-specific. If, if unknown, 

see Appendix E: Code-
Btu/W-h [145][141] 
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Variable Description Value Units Ref 

Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies for 

equipment type and size 

COPg 

Full Load coefficient of 

Performance of ground source 

heat pump receiving tune-up 

Site-specific N/A  

HSPF 
Heating Seasonal Performance 

Factor of unit receiving tune-up 

Site-specific. If, if unknown, 

see Appendix E: Code-

Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies for 

equipment type and size 

Btu/W-h [145][141] 

SF 
Savings factor, assumed savings 

due completion of tune up46 
0.05 N/A [143][151143] 

EFLHh 

Equivalent Full Load Hours of 

operation for the average unit 

during the heating season 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: Heating and 

Cooling EFLH 

Hours [142][138] 

EFLHc 

Equivalent Full Load Hours of 

operation for the average unit 

during the cooling season47 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: Heating and 

Cooling EFLH 

Hours [144][140] 

GSER 
Factor used to determine the SEER 

of a GSHP based on its EERg 
1.02 Btu/W-h  

GSPK 

Factor to convert EERg to the 

equivalent EER of an air 

conditioner to enable comparisons 

to the baseline unit 

0.8416 N/A  

GSHPDF 
Ground Source Heat Pump De-rate 

Factor 
0.885 N/A  

3.412 Conversion from Btu to W-h 3.412 Btu/W-h  

CF Electric coincidence factor 
Look up in Table 2-106Table 

2-106 
N/A  

PDF Gas peak day factor 
Look up in Table 2-106Table 

2-106 
N/A  

EUL Estimated useful life 
Look up in Table 

2-107Measure Life Section 
Years  

 

46 VEIC estimate. Extrapolation of manufacturer data. 
47 VEIC Estimate. Consistent with analysis of PEPCo and LIPA, and conservative relative to ARI. 
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Variable Description Value Units Ref 

100 Conversion from kBtu to therms 100 kBtu/Therms  

¶  

Peak Factors 

Table 2-106 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.69 [143][139] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

Measure Life  

Measure life is dependent onset to three years as this is a tune-up maintenance measure and the gas/electrictypical 

equipment receiving a tune-up.  EUL is not applicable. [142] 

Table 2-107 Measure Life 

Equipment EUL Ref 

Air Conditioner ς Room (RAC)  12  [146] 

Air Conditioner ς Central (CAC) 15 [147] 

Air Conditioner ς PTAC  15  [147] 

Boiler, Hot Water ς Steel Water Tube  24  [148] 

Boiler, Hot Water ς Steel Fire Tube  25  [148] 

Boiler, Hot Water ς Cast Iron  35  [148] 

Boiler, Steam ς Steel Water Tube  30  [148] 

Boiler, Steam ς Steel Fire Tube  25  [148] 

Boiler, Steam ς Cast Iron  30  [148] 

Furnace, Gas Fired  22  [149] 

Gas Heat Pump  15  [147] 

Heat Pump - Air Source (ASHP)  15  [147] 

Heat Pump ς Ground Source (GSHP)  25  [150] 

Heat Pump ς PTHP  15 [147] 

Ductless Mini-Split 15 [152] 
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2.3.10 BOILER CONTROLS 

 

Market Residential/Multifamily 

Baseline Condition RF 

Baseline Existing 

End Use HVAC 

Measure Last Reviewed September 2024 

Changes Since Last Version  

 

 

Description 

This measure applies to the installation of reset controls to a residential heating boiler to adjust the boiler water 

temperature based on the outdoor air temperature. A boiler reset control has two temperature sensors - one outside the 

house and one in the boiler water. As the outdoor temperature rises and falls, the control adjusts the water temperature 

to the lowest setting required to meet heating demand. 

The input values are based on data supplied by the utilities and customer information on the application form, confirmed 

with manufacturer data. Unit savings are based on study results. 

Baseline Case 

Existing  boiler without reset controls. 

Efficient Case 

Installation of boiler reset controls. The ǎȅǎǘŜƳΩǎ minimum temperature setpoint must be set no more than 10 degrees 

ŀōƻǾŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜŎƻƳƳŜƴŘŜŘ ƳƛƴƛƳǳƳ ǊŜǘǳǊƴ ǘŜƳǇŜǊŀǘǳǊŜΦ 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ῳὯὡὬ ὔȾὃ 

Annual Fuel Savings 

ῳὝὬὩὶάίὛὊ
ὉὊὒὌὅὥὴ

ρππ
 

Peak Demand Savings 

ɝὯὡ ὔȾὃ 
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Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

ɝὯὡὬ ὔȾὃ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-107108107 Calculation Parameters 

Variable Description Value Units Ref 

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

Capin Input capacity of boiler 
Site specific.   

If unknown, use 117 
kBtu/hr [156] 

SF 
Savings factor, estimated percent reduction in 

heating load due to controls being installed. 
0.05 N/A [145][153145] 

EFLHh Estimated full load hours for heating 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: Heating 

and Cooling EFLH 

hrs [146][154146] 

EUL Effective useful life 
Look up in Table 

2-109Table 2-110109 
Years  

PDF Peak day factor 
Look up in Table 

2-108Table 2-109108 
  

100 Conversion from kBtu to therm 100 kBtu  

 

Peak Factors 

Table 2-108109108 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  
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Measure Life 

The effective useful life (EUL) of boiler controls is the smaller of to the remaining useful life (RUL) of the boiler or 7.33 

years. If boiler RUL is unknown, assume 1/3 of the boiler EUL.  

Table 2-109110109 Measure Life 

Equipment EUL RUL Ref 

Boiler, Hot Water ς Steel Water Tube  24  8 [147][155147] 

Boiler, Hot Water ς Steel Fire Tube  25  8.33 [147][155147] 

Boiler, Hot Water ς Cast Iron  35  11.67 [147][155147] 

Boiler, Steam ς Steel Water Tube  30  10 [147][155147] 

Boiler, Steam ς Steel Fire Tube  25  8.33 [147][155147] 

Boiler, Steam ς Cast Iron  30  10 [147][155147] 
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[156][145] GDS Associates, Inc. Natural Gas Energy Efficiency Potential in Massachusetts, 2009, p. 38 Table 6-4. 

https://ma-eeac.org/wp-content/uploads/5_Natural-Gas-EE-Potenial-in-MA.pdf  

[157][146] Simulations of prototypical buildings from the NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022. 

[158][147] ASHRAE Handbook, 2015.  

[159][148] ETG PY2 Impact Evaluation 

 

  

https://ma-eeac.org/wp-content/uploads/5_Natural-Gas-EE-Potenial-in-MA.pdf
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2.3.11 FILTER WHISTLE 

 

Market Residential/Multifamily 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Filter Whistle  

Measure Last Reviewed December 2022March 2026 

Changes Since Last 

Version 
¶ Removed ISR variable from measure parameters, ISR values are documented in 

Appendix J 

 

 

Description 

This section provides energy savings algorithms for filter whistles on air handlers installed in residential settings. Dirty air 

handler filters result in increases energy consumption for the circulation fan and decreases system heating and cooling 

efficiency. These whistles attach to the filter of the air handler and make a sound when it is time to replace the filter.  

Savings estimates are based on reduced blower fan motor power requirements for winter and summer use of the blower 

fan motor. This air handler filter whistle measure applies to central forced-air furnaces, central AC and heat pump systems. 

Where homes do not have central cooling, only the annual heating savings will apply.   

Baseline Case 

Air Handler Filter without Filter Whistle  

Efficient Case 

Air Handler Filter with Filter Whistle to promote regular replacement of filter  

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ɝὯὡὬ  

Where, 

Ὧὡ Ὄὖ πȢχτφ 

ɝὯὡὬ Ὧὡ  ὉὊὒὌ ὉὍὍὛὙ 

ɝὯὡὬ Ὧὡ  ὉὊὒὌ ὉὍὍὛὙ 
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Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

ὉὊὒὌ
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Energy Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-110111110 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲƪ²Ƙh Annual heating electric energy savings Calculated kWh/yr  

ɲƪ²Ƙc Annual cooling electric energy savings Calculated kWh/yr  

kWmotor Motor full load electric demand Calculated, if HP is unknown use 0.377 kW  

HP Horsepower of blower motor Site specific, if unknown use 0.548 HP  

EFLHh 

Equivalent Full Load Hours of operation 

for the average unit during the heating 

season 

Look up in Appendix C: Heating and 

Cooling EFLHAppendix C: Heating and 

Cooling EFLH 

Hours [149][157149] 

EFLHc 

Equivalent Full Load Hours of operation 

for the average unit during the cooling 

season 

Look up in Appendix C: Heating and 

Cooling EFLHAppendix C: Heating and 

Cooling EFLH 

Hours [150][158150]  

EI Efficiency Improvement 15% N/A [151][159151] 

 

48 Typical blower motor capacity for gas furnace is á to ã HP, Avg of â HP =0.377kW. 
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Variable Description Value Units Ref 

ISR In-service rate 

Look up by program in Appendix J: In-

Service Rates, or use default values: 

Default for Kits = 15%, Default for Direct 

Install = 100% 

N/A [160] 

CF Electric coincidence factor Look up in Table 2-111Table 2-112111 N/A  

PDF Gas peak demand factor Look up in Table 2-111Table 2-112111 N/A  

EUL Effective useful life See Measure Life Section Years [154][162154] 

0.746 Conversion factor for HP to kWh 0.746 kW/HP  

 

Peak Factors 

Table 2-111112111 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.69 [153][161153] 

Natural gas peak day factor (PDF) N/A  

Measure Life 

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 2-112113112 Measure Life 

Equipment EUL RUL Ref 

Filter Whistle 5 1.67 [154][162154] 

References 

[160][149] NJ utility analysis of heating customers, annual gas usage 

[161][150] VEIC Estimate. Consistent with analysis of PEPCo and LIPA, and conservative relative to ARI. 

[162][151] Energy.gov  Maintaining Your Air Conditioner (Accessed 12/16/2022), Says that replacing a dirty air filter 

with a clean one can lower total air conditioner energy consumption by 5-15%. Since the algorithms in this 

measure only take into account the blower fan energy use, a 15% savings seems reasonable. 

https://www.energy.gov/energysaver/maintaining-your-air-conditioner   

[163][152] The In Service Rate is the average of values reported by FirstEnergy EDCs for kits including an air handler 

furnace whistle for PY9. 

http://www.puc.pa.gov/filing_resources/issues_laws_regulations/act_129_information/electric_distribution_co

mpany_act_129_reporting_requirements.aspx 

[164][153] tŜǊ b¸ ¢waΥ ά.ŀǎŜŘ ƻƴ .Dϧ9 Ψ5ŜǾŜƭƻǇƳŜƴǘ ƻŦ wŜǎƛŘŜƴǘƛŀƭ [ƻŀŘ tǊƻŦƛƭŜ ŦƻǊ /ŜƴǘǊŀƭ !ƛǊ /ƻƴŘƛǘƛƻƴŜǊǎ ŀƴŘ 

IŜŀǘ tǳƳǇǎΩ ǊŜǎŜŀǊŎƘΣ ǘƘŜ aŀǊȅƭŀƴŘ tŜŀƪ 5ŜŦƛƴƛǘƛƻƴ ŎƻƛƴŎƛŘŜƴŎŜ ŦŀŎǘƻǊ ƛǎ лΦсфΦ ¢Ƙƛǎ ǎǘǳŘȅ ƛǎ ƴƻǘ ǇǳōƭƛŎƭȅ ŀǾŀƛƭŀōƭŜΣ 

but is referenced by M. M. Straub, Using Available Information for Efficient Evaluation of Demand-Side 

Management Programs, Electricity Journal, September 2011 and supported by research conducted by Cadmus on 

behalf of the RM Management Committee." 

https://www.energy.gov/energysaver/maintaining-your-air-conditioner
http://www.puc.pa.gov/filing_resources/issues_laws_regulations/act_129_information/electric_distribution_company_act_129_reporting_requirements.aspx
http://www.puc.pa.gov/filing_resources/issues_laws_regulations/act_129_information/electric_distribution_company_act_129_reporting_requirements.aspx
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[165][154] DEER 2020 http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx  

  

http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx
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2.3.12 CEILING FAN 

 

Market Residential/Multifamily 

Baseline Condition TOS/DI 

Baseline  Existing/Dual 

End Use Subcategory Ceiling Fan 

Measure Last Reviewed September 2024April 2026 

Changes Since Last Version ¶ Updated FFH value 

¶ Updated HRSlight to align with screw based lighting hours of use 

 

 

Description 

This section provides energy savings algorithms for the installation of an ENERGY STAR v4.0  ceiling fan/light unit in 

residential settings. These units are known to be 60% more efficient than conventional units due to improved motors and 

blade design [163].[155].  

Since the savings from this measure are derived from more efficient ventilation and lighting, which have very different 

load shapes and measure life, the savings are split by component and claimed together.  

Baseline Case 

TOS: Code compliant ceiling fan/light unit with EISA qualified incandescent or halogen light bulbs. 

DI: Use dual baseline. The baseline equipment for the first baseline period is the site-specific existing fan . The baseline 

equipment for the second baseline period is a code-compliant fan/light weith EISA qualified incandescent or halogen light 

bulbs. 

Efficient Case 

An ENERGY STAR v4.0 certified ceiling fan/lighting unit with LED bulbs. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ  ɝὯὡὬ  

Where, 

ɝὯὡὬ
$ÁÙÓὌὶί Ὂ ȟ ὡ ȟ Ὂ ȟ ὡ ȟ Ὂ ȟ ὡ ȟ

ρȟπππ

$ÁÙÓὌὶί Ὂ ȟ ὡ ȟ Ὂ ȟ ὡ ȟ Ὂ ȟ ὡ ȟ

ρȟπππ
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ɝὯὡὬ  
ὡ ȟ ὡ ȟ

ρȟπππ 
Ὄὶί ρ Ὄὠὃὅ  

Annual Fuel Savings 

If fan is located in unconditioned/exterior space: 

ɝὝὬὩὶάίπ 

Heating penalty from improved lighting, if fan is located in heated space: 

ɝὝὬὩὶάί   
ὡ ȟ ὡ ȟ

ρȟπππ 
Ὄὶί  ὌὊ

πȢπστρς

ὉὪὪ
 Ὂ  

Peak Demand Savings 

ɝὯὡ ɝὯὡ  ɝὯὡ  

Where, 

ɝὯὡ
ὡ ȟ ὡ ȟ

ρȟπππ
ὅὊ  

ɝὯὡ   
ὡ ȟ ὡ ȟ

ρȟπππ 
ὅὊ ρ Ὄὠὃὅ  

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms: 

No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 
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Calculation Parameters 

Table 2-113114113 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²Ƙfan Annual ceiling fan savings Calculated kWh/yr  

ɲƪ²Ƙlight Annual light savings Calculated kWh/yr  

ɲƪ²fan Annual fan peak demand savings Calculated kW  

ɲƪ²light Annual light peak demand savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

Days Days used per year Site-specific, if unknown use 365 Days/yr [166][158] 

Hrsfan 5ŀƛƭȅ Cŀƴ άhƴ IƻǳǊǎέ Site-specific, if unknown use 3 Hrs/day [166][158] 

Wlow,b 
Fan wattage at Low speed of 

baseline 

TOS: 15 

DI: Site-specific, if unknown use 15 
Watts [166][158] 

Wmed,b 
Fan wattage at Medium speed of 

baseline 

TOS: 34 

DI: Site-specific, if unknown use 34 
Watts [166][158] 

Whigh,b 
Fan wattage at High speed of 

baseline 

TOS: 67 

DI: Site-specific, if unknown use 67 
Watts [166][158] 

Wlow,q 
Fan wattage at Low speed of 

ENERGY STAR 

TOS: 6 

DI: Site-specific, if unknown use 6 
Watts [166][158] 

Wmed,q 
Fan wattage at Medium speed of 

ENERGY STAR 

TOS: 23 

DI: Site-specific, if unknown use 23 
Watts [166][158] 

Whigh,q 
Fan wattage at High speed of 

ENERGY STAR 

TOS: 56 

DI: Site-specific, if unknown use 56 
Watts [166][158] 

Wb,light 
Total lighting wattage of baseline 

fixture 

TOS: 129  

DI: Site-specific, if unknown use 

129 

Watts [166][158] 

Wq,light 
Total lighting wattage of energy 

efficient fixture 

TOS: 42 

DI: Site-specific, if unknown use 42 
Watts [166][158] 

FFH 
Fraction of homes using fossil fuel 

heat 

Look up in FFH:0 (electric heating) 

FFH=1 (fossil fuel heating) 
N/A  
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Variable Description Value Units Ref 

FFH: if unknown, use 0.8 

from.Appendix K: DHW and Space 

Heat Fuel Split 

Flow,b 
Fraction of time spent at Low 

speed of baseline 
0.4 N/A [166][158] 

Fmed,b 
Fraction of time spent at Medium 

speed of baseline 
0.4 N/A [166][158] 

Fhigh,b 
Fraction of time spent at High 

speed of baseline 
0.2 N/A [166][158] 

Flow,q 
Fraction of time spent at Low 

speed of ENERGY STAR 
0.4 N/A [166][158] 

Fmed,q 
Fraction of time spent at Medium 

speed of ENERGY STAR 
0.4 N/A [166][158] 

Fhigh,q 
Fraction of time spent at High 

speed of ENERGY STAR 
0.2 N/A [166][158] 

1,000 Conversion from W to kW 1,000 W/kW  

Hrslight Lighting hours of operation Look up in Table 2-115Table 2-114 Hrs/yr 
[164][165][156] 

[157] 

HVACe 
HVAC Interactive Factor for Annual 

Energy Savings 

Look up in Appendix F: HVAC 

Interactivity Factors 
N/A [164][156] 

HVACd 
HVAC Interactive Factor for Peak 

Demand Savings 

Look up in Appendix F: HVAC 

Interactivity Factors 
N/A [164][156] 

HF Heating Factor 0.47 N/A  

Effheat Efficiency of heating system 0.8 N/A  

CF Electric coincidence factor Look up in Table 2-116Table 2-115 N/A  

PDF Gas peak demand factor Look up in Table 2-116Table 2-115 N/A  

EUL Effective useful life of new unit See Measure Life Section Years  

RUL 
Remaining useful life of existing 

unit 
See Measure Life Section Years  

 

Table 2-114115114 Lighting Hours 

Installation Location Hrs 

Interior 679 

Exterior 1643 

Unknown 808 
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Peak Factors 

Table 2-115116115 Peak Factors 

Peak Factor Value Ref 

Fan coincidence factor (CFfan) 0.3 [167][159] 

Light coincidence factor (CFlight) 0.06 [164] [156] 

Natural gas peak day factor (PDF) N/A N/A 

 

Measure Life   

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 2-116117116 Measure Life 

Equipment EUL RUL Ref 

Ceiling Fan 15 5 [164][156] 

 

References 

[166][155] ά/ŜƛƭƛƴƎ CŀƴǎΦέ ƴΦŘΦ Www.energystar.gov. https://www.energystar.gov/products/ceiling_fans. 

[167][156] άaL5-!¢[!b¢L/ ¢9/IbL/![ w9C9w9b/9 a!b¦![ ±9w{Lhb фΦέ ƴΦŘΦ !ŎŎŜǎǎŜŘ bƻǾŜƳōŜǊ ноΣ нлннΦ 

https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-

%20CT%20FORMAT.pdf . 

[168][157] DNV KEMA Energy and Sustainability, Pacific Northwest National Laboratory, Residential Lighting End-

Use Consumption Study: Estimation Framework and Initial Estimates. (US DOE, 2012), Table 4.4, 

https://www1.eere.energy.gov/buildings/publications/pdfs/ssl/2012_residential-lighting-study.pdf 

[169][158]  

https://www.energystar.gov/sites/default/files/asset/document/light_fixture_ceiling_fan_calculator.xlsx  

[170][159] Assuming that the CF for a ceiling fan is the same as Room AC; Consistent with coincidence factors found 

in: RLW Report: Final Report Coincidence Factor Study Residential Room Air Conditioners, (June 23, 2008) 

http://www.puc.nh.gov/Electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/117_RLW_CF%

20Res%20RAC.pdf 

 

  

https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-%20CT%20FORMAT.pdf
https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-%20CT%20FORMAT.pdf
https://www1.eere.energy.gov/buildings/publications/pdfs/ssl/2012_residential-lighting-study.pdf
https://www.energystar.gov/sites/default/files/asset/document/light_fixture_ceiling_fan_calculator.xlsx
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2.3.13 SMART THERMOSTAT 

 

Market  Residential/Multifamily 

Baseline Condition RF/TOS 

Baseline  Existing 

End Use Subcategory Control 

Measure Last Reviewed  February 2024 March 2026 

Changes Since Last 

Version 
¶ Removed ISR variable from measure parameters, ISR values are documented in 

Appendix J 

 

 

Description 

This measure covers the installation of Smart or Connected ENERGY STAR® V1.049 thermostats applied to single-family and 

multifamily residential HVAC systems. ! άǎƳŀǊǘέ ǘƘŜǊƳƻǎǘŀǘ ǘƘŀǘ ƛǎ ENERGY STAR® certified has the following properties 

[162][170162]. 

¶ Automatic scheduling  

¶ hŎŎǳǇŀƴŎȅ ǎŜƴǎƛƴƎ όǎŜǘ άƻƴέ ŀǎ ŀ ŘŜŦŀǳƭǘύ 

¶ For homes with a heat pump, smart thermostats must be capable of controlling heat pumps to optimize energy use 

and minimize the use of backup electric resistance heat.  

¶ Ability to adjust settings remotely via a smart phone or online. In the absence of connectivity to the connected 

thermostat (CT) service provider, retain the ability for residents to locally: 

¶ View the room temperature, 

¶ View and adjust the set temperature, and 

¶ Switch between off, heating and cooling 

¶ IŀǾŜ ŀ ǎǘŀǘƛŎ ǘŜƳǇŜǊŀǘǳǊŜ ŀŎŎǳǊŀŎȅ Җ ҕ нΦл ϲC 

¶ IŀǾŜ ƴŜǘǿƻǊƪ ǎǘŀƴŘōȅ ŀǾŜǊŀƎŜ ǇƻǿŜǊ ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ Җ оΦл ² ŀǾŜǊŀƎŜ όLƴŎƭǳŘŜǎ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ƴŜŎŜǎǎŀǊȅ ǘƻ ŜǎǘŀōƭƛǎƘ 

ŎƻƴƴŜŎǘƛǾƛǘȅ ǘƻ ǘƘŜ /¢ ǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊΩǎ ŎƭƻǳŘΣ ŜȄŎŜǇǘ ǘƘƻǎŜ ǘƘŀǘ Ŏŀƴ ǊŜŀǎƻƴŀōƭȅ ōŜ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ 

home, such as Wi-Fi routers and smart phones.) 

¶ 9ƴǘŜǊ ƴŜǘǿƻǊƪ ǎǘŀƴŘōȅ ŀŦǘŜǊ Җ рΦл ƳƛƴǳǘŜǎ ŦǊƻƳ ǳǎŜǊ ƛƴǘŜǊŀŎǘƛƻƴ όƻƴ ŘŜǾƛŎŜΣ ǊŜƳƻǘŜ ƻǊ ƻŎŎǳǇŀƴŎȅ ŘŜǘŜŎǘƛƻƴύ 

¶ The following capabilities may be enabled through the CT device, CT service or any combination of the two. The CT 

product shall maintain these capabilities through subsequent firmware and software changes. 

 

49 ENERGY STAR® V2.0 Connected Thermostats is under development. 
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¶ Ability for consumers to set and modify a schedule. 

¶ Provision of feedback to occupants about the energy impact of their choice of settings. 

¶ Ability for consumers to access information relevant to their HVAC energy consumption, e.g. HVAC run time. 

Baseline Case 

Mix of standard non-programmable and programmable thermostats for central heating and cooling systems  

Efficient Case 

Smart Thermostat meeting the measure description above. 

Annual Energy Savings Algorithms 

Note: Conversions from SEER to SEER2, EER to EER2, and HSPF to HSPF2 can be found in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant Efficiencies. 

Annual Electric Energy Savings 

ɝὯὡὬ ὍὛὙ ɝὯὡὬ  ɝὯὡὬ ɝὯὡὬ ɝὯὡὬ  ɝὯὡὬ  

Where, 

ɝὯὡὬ ὅὥὴ  ὉὊὒὌ
ρ

ὛὉὉὙς
 ὛὊ ȟ Ὂ  

ɝὯὡὬ ὅὥὴȟ   ὉὊὒὌ 
ρ

ὌὛὖὊς
 ὛὊ ȟ Ὂ  

Annual Fuel Savings 

ɝὝὬὩὶάίὍὛὙ ὅὥὴȟ   ὉὊὒὌ 
ρ

ὃὊὟὉ
 ὛὊ Ὂ

ρ

ρππ
 

Peak Demand Savings 

ɝὯὡ ὔȾὃ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Field  Code  Changed
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Lifetime Fuel Energy Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-117118117 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings 

Calculated 

For Online Marketplace 

or Midstream delivery, 

look up in Table 

2-117Table 2-118 

kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲƪ²Ƙcool Cooling electric savings Calculated kWh/yr  

ɲƪ²Ƙheat Heating electric savings Calculated kWh/yr  

Capc Cooling capacity per residence 

Site-specific,  

if unknown use 36 

kBTU/hr50 

kBtu/hr [167][175167] 

SEER2 Seasonal energy efficiency ratio of cooling unit 

Site-specific, if unknown, 

look up in Appendix E: 

Code-Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

Btu/W-h [160][168160] 

EFLHcool 
Equivalent full load hours of operation during 

cooling season 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: Heating 

and Cooling EFLH 

Hours [161][169161] 

SFelec,c Cooling energy savings factor 0.07 N/A [165][173165] 

FelecCool 
Electric cooling factor; used to account for the 

presence or absence of an electric cooling system 

Electric Cooling: 1 

No Electric Cooling: 0 

Unknown: 0.39 

N/A [163][171163] 

 

50 Assumes a 1,800 ft2 home with 20 BTU/h-ft2 cooling load: 1,800 ft2 x 20 BTU/h-ft2 x 1/(1,000 kBTU/h)/(BTU/h) = 36 kBTU/h   
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Variable Description Value Units Ref 

Caph,out Output heating capacity in kBTU/h per residence 

Site-specific,  

if unknown use 72 

kBtu/hr51 

kBtu/hr [167][175167] 

Caph,fuel Heating capacity in of existing fossil heat unit 
Site-specific, if unknown 

use 90 kBtu/hr52 
kBtu/hr [167][175167] 

HSPF2 

Heating seasonal performance factor of heating 

unit. If rated in COP, convert using  

HSPF = COP x 3.412 

Site-specific, if unknown 

look up in Appendix E: 

Code-Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

Btu/W-h [160][168160] 

EFLHheat 

Equivalent full load hours of operation during 

heating season 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: Heating 

and Cooling EFLH 

Hours [161][169161] 

AFUE Annual fuel utilization efficiency 

Site-specific, if unknown 

look up in Appendix E: 

Code-Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

N/A [160][168160] 

SFfuel Fuel heating energy savings factor 0.06 N/A [165][173165] 

SFelec,h Electric heating energy savings factor 0.06 N/A [165][173165] 

FelecHeat 
Electric heating factor; used to account for the 

presence or absence of an electric heating system 

Electric Heating: 1 

No Electric Heating: 0 

Unknown: look up by 

program in Appendix K: 

DHW and Space Heat 

Fuel Split, or default = 

0.15 

N/A [164][172164] 

FFuelHeat 

Fossil fuel heating factor; used to account for the 

presence or absence of a fossil fuel heating 

system 

Fossil Fuel Heating: 1 

No Fossil Fuel Heating: 0 

Unknown: look up by 

program in Appendix K: 

DHW and Space Heat 

Fuel Split, or default = 

0.95 

N/A [164][172164] 

100 Conversion factor, kBTU to therms  100 kBTU/therms  

 

51 Assumes a 1,800 ft2 home with 40 Btu/h-ft2 heating load: 1,800 ft2 x 40 Btu/h-ft2 x 1/(1,000 kBtu/h)/(Btu/h) = 72 kBtu/h   
52 Assumes a 1,800 ft2 home with 40 Btu/h-ft2 heating load and 80% AFUE: 1,800 ft2 x 40 Btu/h-ft2 x 1/0.80 x 1/(1,000 kBtu/h)/(Btu/h) = 90 kBtu/h   
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Variable Description Value Units Ref 

CF Electric coincidence factor 
Look up in Table 

2-119Table 2-120119 
N/A  

PDF Gas peak day factor 
Look up in Table 

2-119Table 2-120119 
N/A  

EUL Effective useful life See Measure Life Section Years  

ISR In-service rate 

Look up in Appendix J: In-

Service Rates.  Default is 

1.0 

N/A  

 

Table 2-118119118 Deemed Savings for Online Marketplace Smart Thermostats 

CEF-II Equipment Combinations ҟƪ²Ƙ  ҟƪ² ҟ¢ƘŜǊƳǎ 

Boiler and No Cooling  0  -  62.0357  

Furnace (Non-Weatherized) and No Cooling  0  -  65.1375  

Electric Resistance  1,221.805  -  0  

CAC, No Heating  160.603  -  0  

CAC, Boiler  160.603  -  62.0357  

CAC, Furnace (Non-Weatherized)  160.603  -  65.1375  

CAC, Electric Resistance  1,382.408  -  0  

ASHP - Split  706.3351  -  0  

ASHP - Package  782.8119  -  0  

 

Peak Factors 

Table 2-119120119 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The effective useful life (EUL) is 5 years [166][174166].  
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2.4 LIGHTING 

2.4.1 LAMPS AND FIXTURES 

 

Market Residential/Multifamily 

Baseline Condition TOS/NC/RF/EREP/ERET/DI 

Baseline  Existing/Code 

End Use Subcategory Lighting 

Measure Last Reviewed September 2024April 2026 

Changes Since Last Version ¶ Removed negative sign, 0.03412 factor and ὉὪὪ  from fuel savings algorithm, added 

x10 conversion factor to convert MMBtu to therm 

¶ Updated FFH value 

¶ Added nightlight measure life  

¶ Added coincident factor for exterior lighting 

¶ Updated language regarding direct install program baseline 

¶ Removed ISR variable from measure parameters, ISR values are documented in 

Appendix J 

 

 

Description 

This section provides energy saving algorithms for the installation of screw-in ENERGY STAR LED general service lamps, 

ENERGY STAR LED fixtures, ENERGY STAR specialty LED lamps, Nightlights, and Holiday Lights. 

 Savings from lamps and fixtures are based on the difference between the baseline lamp/fixture wattage and new 

lamp/fixture wattage, and the average daily hours of usage for the lighting unit being replaced.   

For ENERGY STAR Lamps, baseline lamp/fixture wattage is based on the lumen output of the ENERGY STAR lamp/fixture 

and a minimum lamp/fixture lumen per watt efficacy. Using the relationship in this section, the baseline lamp wattage for 

General Service Lamps is installed lumens divided by 45 lumens per watt, compliant with Federal regulations issued on 

May 8, 2022 and New Jersey P.L. 2021, c. 464 minimum standards[183].  [175] Full compliance with this standard by 

retailers shall commencecommenced on August 1, 2023[182].  [174]   

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow the commercial 

measure section.  Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings 

follow residential protocol.  
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Baseline Case 

ENERGY STAR Lamps and Fixtures: Baseline wattage assumed to be equal to the installed lumens divided by 45 lumens per 

watt for general service bulbs in kits and retail distribution. For direct install lights exempt from or installed prior to 

enforcement of the EISA requirement, if the site-specific baseline wattage is unknown, use the baseline wattage 

assumptions in Table 2-122, Table 2-123, and Table 2-124. 

For lights installed through a direct install program, the baseline is the site-specific pre-existing fixtures. If the pre-existing 

fixture wattage is unknown, assume based on product type and vintage: 

¶ If the pre-existing fixtures were EISA compliant (i.e. manufactured after August 1, 2023), calculate baseline 

wattage using 45 lm/watt 

¶ If the pre-existing fixtures were exempt from EISA based on type, or installed prior to EISA compliance, use 

baseline wattage assumptions from Table 2-121, Table 2-122, and Table 2-123. 

Nightlights: Non LED Nightlights, assumed 6.75 watts. 

Holiday Lights: Traditional incandescent holiday lights with a wattage higher than the LED wattage. For incandescent mini-

bulbs, incandescent C7 bulbs, and incandescent C9 bulbs, assume baselines of 0.48, 6, and 7 watts per bulb respectively. 

Efficient Case 

ENERGY STAR Lamps and Fixtures: Qualifying Lamp/Fixture ENERGY STAR wattage  

Nightlights:  Qualifying LED Nightlight wattage. 

Holiday Lights: Qualifying LED Holiday Lights wattage. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ENERGY STAR Lamps and Fixtures: 

ɝὯὡὬ ὔ  
ὡ ȟ ὡ ȟ

ρȟπππ 
Ὄὶί ρ Ὄὠὃὅ ὍὛὙ 

Where,                              

ὡ ȟ

ὒόάὩὲ

τυ 
 

Nightlights:  

ɝὯὡὬ
ὡ Ὄ ȟ σφυ

ρȟπππ
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Holiday Lights: 

ЎὯὡὬ Ὂ  ЎὯὡὬ  Ὂ  ЎὯὡὬ  Ὂ  ЎὯὡὬ  

Where, 

ЎὯὡὬ
ὡ ȟ ὡ ȟ   ὔ  ὔ  Ὄὶί

ρȟπππ
 

 

Ў ὯὡὬ
ὡ ȟ ὡ ȟ   ὔ   ὔ   Ὄὶί

ρȟπππ
 

 

Ў ὯὡὬ
ὡ ȟ ὡ ȟ    ὔ   ὔ   Ὄὶί

ρȟπππ
 

Annual Fuel Savings 

ENERGY STAR Lamps and Fixtures: 

ɝὝὬὩὶάί  ὔ  
ὡ ȟ ὡ ȟ

ρȟπππ 
ὌὶίὌὶί Ὄὠὃὅ

πȢπστρς

ὉὪὪ
 Ὂ Ὂ ρπ 

No fuel savings associated with Nightlights and Holiday Lights. 

Peak Demand Savings 

ENERGY STAR Lamps and Fixtures: 

ɝὯὡ  ὔ  
ὡ ȟ ὡ ȟ

ρȟπππ 
ὅὊ ρ Ὄὠὃὅ  

No Peak Demand Savings associated with Nightlights and Holiday Lights. 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 
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Calculation Parameters 

Table 2-120121120 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲǘƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

Nq 
Quantity of energy efficient 

fixtures 
Site-specifc N/A  

Wb,ES Wattage of baseline fixture 

EISA Compliant: Calculated based on 

algorithm above 

Exempt from EISA Compliance: 

 Site-specific, if unkown look up in 

Table 2-122Table 2-121, Table 

2-123Table 2-122, Table 2-124Table 

2-123  

kWW [186][178] 

Wq,ES Wattage of energy efficient fixture Site-specifc kWW  

Lumensq Lumens of energy efficient fixture Site-specific Lumens  

Fmini 
Percentage of holiday lights that 

ŀǊŜ άƳƛƴƛέ 
Site-specific, if unknown use 0.5 % [180][172] 

FC7 
Percentage of holiday lights that 

ŀǊŜ άC7έ 
Site-specific, if unknown use 0.25 % [180][172] 

FC9 
Percentage of holiday lights that 

ŀǊŜ άC9έ 
Site-specific, if unknown use 0.25 % [180][172] 

Nbulbs Number of bulbs per strand Site-specific, if unknown use 50 Bulbs/Strand [181][173] 

Nstrands 
Number of strands of lights per 

package 
Site-specific, if unknown use 1 Strands/package [181][173]  

HrsES Annual Hours of Operation Site-specific, if unknown use 679 Hrs/yr 
[176] 

[168] 

HVACc 
HVAC Interactive Factor for Annual 

Energy Savings 

Look up in Appendix F: HVAC 

Interactivity Factors 
N/A [176][168] 

HVACd 
HVAC Interactive Factor for Peak 

Demand Savings 

Look up in Appendix F: HVAC 

Interactivity Factors 
N/A [176][168] 

HVACff 

Heating factor, or percentage of 

lighting savings that must be 

heated 

Look up in Appendix F: HVAC 

Interactivity Factors 
N/AMMBtu/kWh  [176][168] 
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Variable Description Value Units Ref 

ISR In-service rate 

Look up by program in Appendix J: 

In-Service Rates, or use default value 

= 0.92 

N/A [189] 

ὉὪὪ  Efficiency of heating system 0.8 N/A [185] 

FFH 
Fraction of homes using fossil fuel 

heat 

FFH: 0 (electric heating) 

FFH: 1 (fossil fuel heating) 

FFH: if unknown, use 0.8 

N/A [184][176] 

WNL 
Average watts replaced for an LED 

nightlight installation 
6.75 W [178][170] 

HrsNL,daily 
Average daily burn time for LED 

nightlight replacements 
12 hrs [179][171] 

365 Days per year 365 Day/yr  

1,000 Conversion from watts to kW 1,000 W/kW  

0.0341210 
Conversion factorfrom MMBtu to 

Therms 
0.0341210 Therms/kWhMMBtu  

Wq,mini Wattage of LED mini bulbs 0.08 W/Bulb [180][172] 

Wb,mini 
Wattage of incandescent mini 

bulbs 
0.48 W/Bulb [180][172] 

Wq,C7 Wattage of LED C7 bulbs 0.48 W/Bulb [180][172] 

Wb,C7 Wattage of incandescent C7 bulbs 6 W/Bulb [180][172] 

Wq,C9 Wattage of LED C9 bulbs 2 W/Bulb [180][172] 

Wb,C9 Wattage of incandescent C9 bulbs 7 W/Bulb [180][172] 

45 

Conversion from lumens of energy 

efficient fixture to wattage of 

baseline fixture 

45 Lumens/watt  

HrsHL 
Annual hours of operation for 

Holiday Lights 
150 Hrs/yr [180][172] 

CF Electric coincidence factor Look up in Table 2-125Table 2-124  N/A  

PDF Gas peak day factor Look up in Table 2-125Table 2-124 N/A  

EUL 

Effective useful life (use AML for 

EREP/DI, use EUL for TOS/NC per 

Measure Life Section) 

See Measure Life Section  Years  

 

Table 2-121122121 Exempt Standard Lamp Baselines 

Bulb Type Lumen Range Wb,ES 

A-Lamp < 310 Use ENERGY STAR Watts Equivalent 
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Bulb Type Lumen Range Wb,ES 

(A15, A17, A19, A21) 310 ς 749 40 

750 ς 1,049 60 

1,050 ς 1,489 75 

1,490 ς 2,600 100 

> 2,600 Use ENERGY STAR Watts Equivalent 

 

Table 2-122123122 Exempt Specialty Lamps Baseline 

Bulb Type Base Type Lumen Range Wb,ES 

Globe 

 

All G (G30, G25, 

G16.5) 

E26 and E17 

< 90 Use ENERGY STAR Watts Equivalent 

90 ς 179 10 

180 ς 249 20 

250 ς 349 25 

350 ς 749 40 

750 ς 1,049 43 

1,050 ς 1,489 53 

1,490 ς 2,600 72 

> 2,600 Use ENERGY STAR Watts Equivalent 

E12 (Candelabra) 

< 90 Use ENERGY STAR Watts Equivalent 

90 ς 179 10 

180 ς 249 20 

250 ς 349 25 

350 ς 499 40 

500 ς 1,049 60 

> 1,049 Use ENERGY STAR Watts Equivalent 

Globe (G40) 
E26 (Medium), E17, and 

E12 

< 90 Use ENERGY STAR Watts Equivalent 

90 ς 179 10 

180 ς 249 20 

250 ς 349 25 

350 ς 499 40 

500 ς 1,049 60 

> 1,049 Use ENERGY STAR Watts Equivalent 

E26 (Medium) and E17 < 70 Use ENERGY STAR Watts Equivalent 
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Bulb Type Base Type Lumen Range Wb,ES 

Decorative (Shapes 

B10, B11, B13, BA10, 

BA11, CA10, C7, C9, 

F10, F15, ST, S14) 

70 ς 89 10 

90 ς 149 15 

150 ς 299 25 

300 ς 749 40 

750 ς 1,049 43 

1050 ς 1,489 53 

1,490 ς 2,600 72 

> 2,600 Use ENERGY STAR Watts Equivalent 

Candelabra base E12 

< 70 Use ENERGY STAR Watts Equivalent 

70 ς 89 10 

90 ς 149 15 

150 ς 299 25 

300 ς 449 40 

450 ς 1,049 60 

> 1,049 Use ENERGY STAR Watts Equivalent 

 

Table 2-123124123 Exempt Reflector/Flood Lamps Baseline 

Bulb Type Lumen Range Wb,ES
 

R20 

200 - 299 30 

300 ς 718 45 

719 ς 810 50 

811 ς 1,002 55 

1,003 ς 1,202 65 

1,203 ς 1,516 75 

1,517 ς 1,733 90 

1,734 ς 2,184 100 

> 2,184 120 

PAR20 

200 - 299 30 

300 ς 718 40 

719 ς 810 50 

811 ς 1,002 55 
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Bulb Type Lumen Range Wb,ES
 

1,003 ς 1,202 65 

1,203 ς 1,516 75 

1,517 ς 1,733 90 

1,734 ς 2,184 100 

> 2,184 120 

BR30, BR40, ER40 

200 ς 299 30 

300 ς 399 40 

400 ς 649 50 

650 ς 1,419 65 

1,420 ς 1,789 75 

1,790 ς 2,045 90 

2,046 ς 2,578 100 

> 2,578 120 

ER30 

200 ς 299 30 

300 ς 399 40 

400 ς 956 50 

957 ς 1183 55 

1184 ς 1419 65 

1420 ς 1789 75 

1790 ς 2045 90 

2046 ς 2578 100 

> 2578 120 

PAR30, PAR38, R40 

639 ς 847 40 

848 ς 956 50 

957 ς 1,183 55 

1,184 ς 1,419 65 

1,420 ς 1,789 75 

1,790 ς 2,045 90 

2,046 ς 2,578 100 

> 2,578 120 

R14, PAR16, R16 
200 ς 299 30 

300 ς 399 40 



Lighting 

174 

 

 

Peak Factors 

Table 2-124125124 Peak Factors 

Peak Factor Application Value Ref 

Electric coincidence factor (CF) Interior lighting (lamps, fixtures, nightlights) 0.06 [176][168] 

Electric coincidence factor (CF) Exterior lighting (e.g., holiday lights, exterior fixtures) 0.00  

Natural gas peak day factor (PDF)  N/A  

 

Measure Life   

Table 2-125126125 Measure Life 

Equipment AML (for EREP/DI) EUL (for NC/TOS) Ref 

Lamps and Fixtures 4 15 
[187][188][190][179] 

[180] [1][182] 

Nightlight - 10  
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2.4.2 OCCUPANCY SENSOR 

 

Market Residential/Multifamily 

Baseline Condition RF/TOS 

Baseline  Existing 

End Use Subcategory Control 

Measure Last Reviewed  February 2024 April 2026  

Changes Since Last Version ¶ Added the x10 conversion factor for heating penalty calculation 

¶ Updated References 

 

 

Description 

This measure defines the savings associated with installing a wall- or ceiling-mounted occupancy sensor that switches 

lights off after a brief delay when it does not detect occupancy. 

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow the commercial 

measure section . Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings 

follow residential protocol. 

Baseline Case 

The baseline case is a lighting controlled by a manual switch. 

Efficient Case 

The efficient condition is lighting that is controlled with an occupancy sensor. It is assumed that the controlled load is a mix 

of efficient and inefficient lighting. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ  ὡȾρȟπππὬὶίὛὠὋ ὍὛὙ ρ Ὄὠὃὅ  

Annual Fuel Savings 

ɝὝὬὩὶάίὡȾρȟπππὬὶίὛὠὋ ὍὛὙὌὠὃὅὌὠὃὅ  ρπ 

NOTE: The ×10 conversion factor converts reduced lighting electricity (kWh) to equivalent space heating energy (therms), 

accounting for watt-to-Btu conversion and embedded HVAC system efficiency assumptions 
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Peak Demand Savings 

ɝὯὡ ὡȾρȟπππὛὠὋ ὍὛὙὅὊ ρ Ὄὠὃὅ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Energy Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-126127126 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPea

k 
Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

Wq 
Total wattage of the fixture(s) being 

controlled by the occupancy sensor 

Site specific, if unknown 

assume 105.5 
W [202][194] 

SVGe 
Percentage of annual lighting energy saved by 

lighting control 

Site-specific, if unknown 

assume 49% 
% [195][187] 

Hrs Average hours of use per year Look up in Table 2-127  Hours 

[191][192][1

93][194][183

] [184] [185] 

[186] 

HVACc 
HVAC Interactive Factor for Annual Energy 

Savings 

Look up in Appendix F: HVAC 

Interactivity Factors 
N/A [194][186] 

HVACff 
HVAC Interactive Factor for Annual Fuel 

Savings 

Look up in Appendix F: HVAC 

Interactivity Factors 
N/A [194][186] 

HVACd 
HVAC Interactive Factor for Peak Demand 

Savings 

Look up in Appendix F: HVAC 

Interactivity Factors 
N/A [194][186] 
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Variable Description Value Units Ref 

1,000 Unit Conversion, kW/Watts 1,000 kW/W  

CF Electric coincidence factor 

Look up in Table 2-129 Peak 

Factors 

Table 2-128 

N/A  

PDF Gas peak day factor 

Look up in Table 2-129 Peak 

Factors 

Table 2-128 

N/A  

EUL 
Effective useful life (use AML for EREP/DI, use 

EUL for TOS/NC per Measure Life Section) 
See Measure Life Section Years  

ISR 
In service rate or percentage of units rebated 

that get installed 

Site-specific, if 

unknown use default = 

0.98 

N/A [196] 

 

Table 2-127128127 Hours 

Installation Location Annual Hours 

Residential interior & in-unit Multi Family 679 

Multi Family Common Areas 5,950 

Unknown 679 

 

Peak Factors 

Table 2-128129128 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) Look up in Table 2-130Table 2-129 [198][199][200] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors [190] [191] [192] 

 

Table 2-129130129 Summer Electric Peak Coincidence Factors 

Installation Location Type Coincidence Factor (CF) 

Residential interior and  

in-unit Multi Family  

Utility Peak CF 0.059 

PJM CF 0.058 

Multi Family Common Areas  PJM CF  0.86 

Exterior  PJM CF 0.018 

Unknown  
Utility Peak CF  0.059  

PJM CF 0.058 
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Measure Life   

Table 2-130131130 Measure Life 

Equipment AML (for EREP/DI) EUL (for NC/TOS) Ref 

Lamps and Fixtures 4 15 
[203][204][205][195] 

[196] [197] 

References 

[195][183] .ŀǎŜŘ ƻƴ bŀǾƛƎŀƴǘ /ƻƴǎǳƭǘƛƴƎΣ ά9Ƴth²9w wŜǎƛŘŜƴǘƛŀƭ [ƛƎƘǘƛƴƎ tǊƻƎǊŀƳΥ нлмс wŜǎƛŘŜƴǘƛŀƭ [ƛƎƘǘƛƴƎ 

LƴǾŜƴǘƻǊȅ ŀƴŘ IƻǳǊǎ ƻŦ ¦ǎŜ {ǘǳŘȅέ !ǳƎǳǎǘ омΣ нлмтΣ ǇŀƎŜ моΦ ¢ƘŜ Ih¦ ǾŀƭǳŜ ƛǎ ŦƻǊ ŀƴ ŜŦŦƛŎƛŜƴǘ ƭŀƳǇΦ  

[196][184] Multi family common area lighting assumption is 16.3 hours per day (5950 hours per year) based on 

Focus on Energy Evaluation, ACES Deemed Savings Desk Review, November 2010. This estimate is consistent with 

ǘƘŜ /ƻƳƳƻƴ !ǊŜŀ άbƻƴ-Area Specific) assumption (16.2 hours per day or 5913 annually) from the Cadmus Group 

LƴΦΣ άaŀǎǎŀŎƘǳǎŜǘǘǎ aǳƭǘƛŦŀƳƛƭȅ tǊƻƎǊŀƳ LƳǇŀŎǘ !ƴŀƭȅǎƛǎέΣ Wǳƭȅ нлмнΣ Ǉ н-4.   

[197][185] ¦ƴƪƴƻǿƴέ ŀǎǎǳƳŜǎ ŀ ǊŜǎƛŘŜƴǘƛŀƭ ƛƴǘŜǊƛƻǊ ƻǊ ƛƴ-unit multifamily application.   

[198][186] άaL5-!¢[!b¢L/ ¢9/IbL/![ w9C9w9b/9 a!b¦![ ±9w{Lhb фΦέ ƴΦŘΦ Last Accessed November 23, 2022. 

https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-

%20CT%20FORMAT.pdf. 

https://neep.org/sites/default/files/resources/NEEP_CI_Lighting_LS_FINAL_Report_ver_5_7-19-11_0.pdf 

[199][187] Average of two studies. Navigant Consulting. Department of Energy Solid-State Lighting Program. Energy 

Savings Estimates of Solid-State Lighting in General Illumination Lighting Applications. September 2016. This study 

estimates a 71% energy savings from connected lighting in residential applications. (Table F.4). Efficiency 

Vermont. Smart Lighting & Smart Hub. DIY Install: Does it Yield. August 2016. This study estimates reductions in 

hours of use of up to 27%. Additionally, the metering study saw significant amounts of dimming of lamps that 

were on non-dimming circuits, but did not quantify the savings associated with this consumer action.  

[200][188] First year ISR of 0.9 (EMPOWER MD Lighting Study, EY5). Assume lifetime ISR of 0.99 (2006-2008 

California Residential Lighting Evaluations, and used in the Uniform Methods Project). Assume half of bulbs not 

installed in year one are installed in year two, and the other half in year three. Using a discount rate of 5%, this 

gives 0.90 + 0.045 * 0.95 + 0.045 * 0.95^2 = 0.98 

[201][189] ¢ƘŜ ŎǊƛǘŜǊƛŀ ǘƘŀǘ ŀǊŜ ǳǎŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ǿƘŜǘƘŜǊ ŜǉǳƛǇƳŜƴǘ ƛǎ άƻǇŜǊŀǘƛƻƴŀƭέ ǾŀǊȅ ŀƳƻƴƎ ƧǳǊƛǎŘƛŎǘƛƻƴǎ ŀƴŘ 

there is no related industry standard practice. This TRM provides assumptions for estimating savings and costs for 

early replacement measures, but does not address this threshold question of whether a measure should be 

considered early replacement. 

[202][190] .ŀǎŜŘ ƻƴ bŀǾƛƎŀƴǘ /ƻƴǎǳƭǘƛƴƎ ά9Ƴth²9w wŜǎƛŘŜƴǘƛŀƭ [ƛƎƘǘƛƴƎ tǊƻƎǊŀƳΥ нлмс wŜǎƛŘŜƴǘƛŀƭ [ƛƎƘǘƛƴƎ 

LƴǾŜƴǘƻǊȅ ŀƴŘ IƻǳǊǎ ƻŦ ¦ǎŜ {ǘǳŘȅέ !ǳƎǳǎǘ омΣ нлмтΣ ǇŀƎŜ мр  

[203][191] Consistent with value currently used for EmPOWER Maryland Programs as of October 1, 2017. Derived 

from C&I common area lighting coincidence.  

[204][192] Calculated from Itron eShapes, which is 8760 hourly data by end use for Upstate New York.   

[205][193] Navigant, ComEd Luminaire Level Lighting Control IPA Program Impact Evaluation Report  Table 8.1 Page 

10 https://icc.illinois.gov/docket/P2020-0486/documents/299941/files/523013.pdf., Last accessed April 14, 2026 

[206][194] Statewide Evaluation Team (GDS Associates Inc, Nexant, Research Into Action, Apex Analytics LLC), 

Energy Efficiency Potential Study for Pennsylvania (2015), Appendix D, Pg D-1, 

https://www.puc.pa.gov/pcdocs/1345079.pdf  

https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-%20CT%20FORMAT.pdf
https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-%20CT%20FORMAT.pdf
https://neep.org/sites/default/files/resources/NEEP_CI_Lighting_LS_FINAL_Report_ver_5_7-19-11_0.pdf
https://icc.illinois.gov/docket/P2020-0486/documents/299941/files/523013.pdf
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[207][195]  ENERGY STAR® Program Requirements Product Specification for Lamps (Light Bulbs) V2.1, June 2017, pg. 

19 (Capped at 20 years). 

https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Lamps%20V2.1%20Final%20Specification.p

df, Last accessed April 14, 2026  

[208][196]  ENERGY STAR® Program Requirements Product Specification for Luminaires (Light Fixtures) V2.2, August 

2019, pg. 18 (Capped at 20 years). 

https://www.energystar.gov/sites/default/files/Luminaires%20V2.2%20Final%20Specification.pdfhttps://www.en

ergystar.gov/sites/default/files/Luminaires%20V2.2%20Draft%20Specification.pdf , Last accessed April 14, 2026  

[197] Residential AML value based on analysis conducted in Maryland. Reference:  Recommended Estimated 

Useful Life Assumptions for the EmPOWER Upstream Lighting Programs, Joint Recommendation, PSC Staff, PSC 

Independent Evaluator, Office of Peoples Counsel, Maryland Energy Administration and EmPOWER Electric 

Utilities, Case No. 9648.  

https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Lamps%20V2.1%20Final%20Specification.pdf
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Lamps%20V2.1%20Final%20Specification.pdf
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2.5 PLUG LOAD 

2.5.1 OFFICE EQUIPMENT 

 

Market Residential/Multifamily 

Baseline Condition TOS 

Baseline  Code 

End Use Plug Load 

Measure Last Reviewed December 2022 

 

 

Description 

This section provides deemed savings for installing ENERGY STAR office equipment compared to standard efficiency 

equipment in residential and multifamily applications.  

Per unit savings are primarily derived from the ENERGY STAR calculator for office equipment [206][198]. 

Baseline Case 

The baseline condition is assumed to be standard equipment of similar type used in a residential setting.  

Efficient Case 

The efficient condition is ENERGY STAR equipment meeting ENERGY STAR v8 Eligibility Criteria [199][207199] and used in a 

residential setting.  

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ ὒέέὯόὴ Ὥὲ 4ÁÂÌÅ ςȤρσς4ÁÂÌÅ ςȤρσσρσς 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ ὒέέὯόὴ Ὥὲ 4ÁÂÌÅ ςȤρσς4ÁÂÌÅ ςȤρσσρσς 
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Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 

Calculation Parameters 

Table 2-131132131 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings 
Look up in Table 

2-132Table 2-133132 
kWh/yr [198][206198] 

ɲƪ²Peak Peak Demand Savings 
Look up in Table 

2-132Table 2-133132 
kW [198][206198] 

ɲƪ²Life Lifetime electric energy savings Calculated kWh  

 

Table 2-132133132 Office Equipment Energy and Demand Savings Values per Unit 

Measure Energy Savings (kWh) Demand Savings (kW) Source 

Computer (Desktop) 119 0.0161 [198][206198] 

Computer (Laptop) 22 0.0030 [198][206198] 

Printer (laser, 

monochrome) 

Җ 5 images/min 37 0.0050 

[198][206198] 

5 < images/min Җ 15 26 0.0035 

15 < images/min Җ 20 24 0.0031 

20 < images/min Җ 30 42 0.0057 

30 < images/min Җ 40 50 0.0068 

40 < images/min Җ 65 181 0.0244 

65 < images/min Җ 82 372 0.0502 

82 < images/min Җ 90 542 0.0732 

> 90 images/min 686 0.0926 

Printer (Ink Jet) 6 0.0008 [198][206198] 

Җ 5 images/min 57 0.0077 
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Measure Energy Savings (kWh) Demand Savings (kW) Source 

Multifunction  Device 

(laser, monochrome) 

5 < images/min Җ 10 48 0.0065 

[198][206198] 

10 < images/min Җ 26 52 0.0070 

26 < images/min Җ 30 93 0.0126 

30 < images/min Җ 50 248 0.0335 

50 < images/min Җ 68 420 0.0567 

68 < images/min Җ 80 597 0.0806 

> 80 images/min 764 0.1031 

Multifunction  Device (Ink Jet) 6 0.0008 [198][206198] 

Monitor  8 0.0032 [198][206198] 

 

Peak Factors 

Peak savings are incorporated in the demand savings values above. 

Measure Life 

The measure life for residential office equipment is 5 years [200][208200]. 

References 

[209][198] ENERGY STAR Office Equipment Calculator https://dnr.mo.gov/sites/dnr/files/media/file/2021/01/office-

equipment-calculator.xlsx. tŜǊ t! ¢waΥ ά¦ǎƛƴƎ ŀ ŎƻƳƳŜǊŎƛŀƭ ƻŦŦƛŎŜ ŜǉǳƛǇƳŜƴǘ ƭƻŀŘ ǎƘŀǇŜΣ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘƻǘŀƭ 

savings that occur during the PJM peak demand period was calculated and multiplied by the energy savings. As of 

December 1, 2018, the published ENERGY STAR Office Equipment Calculator does not reflect the current specification 

for computers (ENERGY STAR® Program Requirements Product Specification for Computers Eligibility Criteria Version 

8.0). As a result, the savings values for computers presented in this measure entry reflect savings for V6-compliant 

models. This characterization should be updated when an updated ENERGY STAR Office Equipment Calculator 

ōŜŎƻƳŜǎ ŀǾŀƛƭŀōƭŜΦέ 

[210][199] ENERGY STAR Computers Final Version 8.0 Specification Rev. July 2022  

[211][200] Residential desktop measure life. California Public Utilities Commission EUL Table, version 027 (updated 

November 12, 2022). Accessed December 30, 2022. https://www.caetrm.com/shared-data/value-table/EUL/027/  

  

https://dnr.mo.gov/sites/dnr/files/media/file/2021/01/office-equipment-calculator.xlsx
https://dnr.mo.gov/sites/dnr/files/media/file/2021/01/office-equipment-calculator.xlsx
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Computers%20Version%208.0%20Final%20Specification%20Rev.%20July%202022.pdf
https://www.caetrm.com/shared-data/value-table/EUL/027/
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2.5.2 TELEVISIONS 

 

Market Residential/multifamilyMultifamily 

Baseline Type TOS 

Baseline  Code 

End Use Subcategory Electronics  

Measure Last Reviewed December 2022 

s 

 

Description 

¢Ƙƛǎ ƳŜŀǎǳǊŜ ǊŜƭŀǘŜǎ ǘƻ ǘƘŜ ǳǇǎǘǊŜŀƳ ǇǊƻƳƻǘƛƻƴ ƻŦ ǘŜƭŜǾƛǎƛƻƴǎ ƳŜŜǘƛƴƎ ǘƘŜ 9b9wD¸ {¢!w άaƻǎǘ 9ŦŦƛŎƛŜƴǘ ¢ŜƭŜǾƛǎƛƻƴέ 

Eligibility Criteria.   

Baseline Case 

The baseline condition is assumed to be a television meeting the Energy Star 8.0 efficiency standard and used in a 

residential setting. 

Efficient Case 

The efficient condition is an ENERGY STAR television meeting the EPA Most Efficient TV criteria and used in a residential 

setting. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ  ὯὡὬ ὯὡὬ 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ Ὧὡ Ὧὡ ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 
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Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 

Calculation Parameters 

Table 2-133134133 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

kWhb 
Annual electric energy savings for baseline 

case 

Look up in Table 

2-134Table 

2-135134 

kWh/yr [201][209201][202][210202] 

kWhq Peak Demand Savings for efficient case 

Look up in Table 

2-134Table 

2-135134 

kWh/yr [201][209201][203][211203] 

kWb Peak Demand Savings for baseline case 

Look up in Table 

2-135Table 

2-136135 

kW [201][209201][202][210202] 

kWq 
Annual electric energy savings for efficient 

case 

Look up in Table 

2-135Table 

2-136135 

kW [201][209201][203][211203] 

CF Coincidence factor 

Look up in Table 

2-136Table 

2-137136 

N/A  

PDF Gas peak demand factor 

Look up in Table 

2-136Table 

2-137136 

N/A  

EUL Effective useful life of new unit 
See Measure Life 

Section 
Years  

 

Table 2-134135134 Conventional and ENERGY STAR kWh  

Diagonal screen size Conventional kWhb ENERGY STAR kWhq 

20 35.3 30.9 
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Diagonal screen size Conventional kWhb ENERGY STAR kWhq 

22 37.8 32.6 

26 44.5 37.2 

32 54.1 44.0 

37 64.1 51.1 

42 75.2 59.0 

47 86.9 67.6 

52 98.9 76.7 

57 110.7 85.9 

62 121.9 95.1 

65 128.2 100.4 

 

Table 2-135136135 Conventional and ENERGY STAR kW 

Diagonal screen size Conventional kWb ENERGY STAR kWq 

20 0.018 0.016 

22 0.020 0.017 

26 0.024 0.020 

32 0.029 0.023 

37 0.034 0.027 

42 0.040 0.032 

47 0.047 0.036 

52 0.053 0.041 

57 0.060 0.046 

62 0.066 0.051 

65 0.069 0.054 

Peak Factors 

Table 2-136137136 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF)53 0.21  

Natural gas peak day factor (PDF) N/A  

 

53 The coincidence value is an estimate based on the on-mode hours per day (5 hours/day) as a percentage of all hours. 
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Measure Life 

The estimated useful life (EUL) is 6 years. [201][209201] 

References 

[212][201] άConsumer_Electronics_Calculatorέ. October 2016.  Energystar.gov. Accessed December 9, 2022. 

https://www.energystar.gov/sites/default/uploads/buildings/old/files/Consumer_Electronics_Calculator.xlsx. 

[213][202] ENERGY STAR® Program Requirements for Televisions Eligibility Criteria Version 8.0 

https://www.energystar.gov/sites/default/files/Final%20V8.0%20TVs%20Program%20Requirements.pdf 

[214][203] ENERGY STAR® Most Efficient 2020  Recognition Criteria Televsions 

https://www.energystar.gov/sites/default/files/Televisions%20ENERGY%20STAR%20Most%20Efficient%202020%

20Final%20Criteria.pdf 

  

https://www.energystar.gov/sites/default/uploads/buildings/old/files/Consumer_Electronics_Calculator.xlsx
https://www.energystar.gov/sites/default/files/Final%20V8.0%20TVs%20Program%20Requirements.p
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2.5.3 SMART STRIP 

 

Market Residential/Multifamily 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Control 

Measure Last Reviewed January May 20264 

Changes Since Last Version ¶ Removed ISR variable from measure parameters, ISR values are documented 

in Appendix J 

 

 

Description 

Advanced Power Strips (APS) are surge protectors that contain a number of power-saver sockets. There are two types of 

APS: Tier 1 and Tier 2. 

Tier 1 APS have a master control socket arrangement and will shut off the items plugged into the controlled power-saver 

sockets when they sense that the appliance plugged into the master socket has been turned off. Conversely, the appliance 

plugged into the master control socket has to be turned on and left on for the devices plugged into the power-saver 

sockets to function. 

Tier 2 APS deliver additional functionality beyond that of a Tier 1 unit, as Tier 2 units manage both standby and active 

power consumption. The Tier 2 APS manage standby power consumption by turning off devices from a control event; this 

could be a TV or other item powering off, which then powers off the controlled outlets to save energy. Active power 

ŎƻƴǎǳƳǇǘƛƻƴ ƛǎ ƳŀƴŀƎŜŘ ōȅ ǘƘŜ ¢ƛŜǊ н ǳƴƛǘ ōȅ ƳƻƴƛǘƻǊƛƴƎ ŀ ǳǎŜǊΩǎ ŜƴƎŀƎŜƳŜƴǘ ƻǊ ǇǊŜǎŜƴŎŜ ƛƴ ŀ ǊƻƻƳ ōȅ ŜƛǘƘŜǊ ƻǊ ōƻǘƘ 

infrared remote signals sensing or motion sensing. After a period of user absence or inactivity, The Tier 2 unit will shut off 

all items plugged into the controlled outlets, thus saving energy. There are two types of Tier 2 APS available on the market. 

Tier 2 Infrared (IR) detect signals sent by remote controls to identify activity, while Tier 2 Infrared-Occupancy Sensing (IR-

OS) use remote signals as well as an occupancy sensing component to detect activity and sense for times to shut down. 

Due to uncertainty surrounding the differences in savings for each technology, the Tier 2 savings are blended into a single 

number. 

Baseline Case 

The assumed baseline is a standard power strip that does not control any of the connected loads. 

Efficient Case 

The efficient case is the use of a Tier 1 or Tier 2 Advanced Power Strip. 
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Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ ὟίὥὫὩὉὙὖὍὛὙ 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ ὒέὥὨὉὙὖ ὍὛὙ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Energy Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-137138137 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings N/A Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings N/A Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Usage 
Annual usage of system connected to power 

strip 

Look up in Table 2-138Table 

2-139138 
kWh [204][212204] 

ERP Energy reduction percentage 
Look up in Table 2-138Table 

2-139138 
N/A [204][212204] 

ISR In-service rate 

Look up by program in 

Appendix J: In-Service Rates, 

or use default values  in Table 

2-139 

N/A [212] 
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Variable Description Value Units Ref 

Load Demand of system connected to power strip 
Look up in Table 2-138Table 

2-139138 
kW [204][212204] 

ERPPeak 
Energy reduction percentage during peak 

period 

Look up in Table 2-138Table 

2-139138 
N/A [204][212204] 

CF Electric coincidence factor 
Look up in Table 2-139Table 

2-140139 
N/A  

PDF Gas peak demand factor 
Look up in Table 2-139Table 

2-140139 
N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 2-138139138 Impact Factors for Advanced Power Strip Types 

Strip Type End-Use ERP ERPPeak ISR 
Usage 

(kWh) 

Load 

(kW) 

Tier 1 
Home Entertainment 

Center 
0.27 0.20 0.86 471 0.057 

Tier 1 Home Office 0.21 0.18 0.86 399 0.043 

Tier 1 Unspecified 0.25 0.19 0.81 449 0.051 

Tier 2 Unspecified  0.44 0.41 0.76 471 0.058 

 

Peak Factors 

Peak demand savings are accounted for in the percent reduction factors presented above. 

Table 2-139140139 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

Table 2-140141140 Measure Life 

Equipment EUL Ref 

Smart Strip 5 [205][213205] 

 

Deleted  Cells
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References 

[215][204] RLPNC 17-оΥ !ŘǾŀƴŎŜŘ tƻǿŜǊ {ǘǊƛǇ aŜǘŜǊƛƴƎ {ǘǳŘȅΣέ aŀǎǎŀŎƘǳǎŜǘǘǎ tǊƻƎǊŀƳǎ !ŘƳƛƴƛǎǘǊŀǘƻǊǎ ŀƴŘ 99!/Σ 
(Mar. 2019), https://ma-eeac.org/wp-
content/uploads/RLPNC_173_APSMeteringReport_Revised_18March2019.pdf  

[216][205] California eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life, 
https://www.caetrm.com/cpuc/table/effusefullife/  

  

https://ma-eeac.org/wp-content/uploads/RLPNC_173_APSMeteringReport_Revised_18March2019.pdf
https://ma-eeac.org/wp-content/uploads/RLPNC_173_APSMeteringReport_Revised_18March2019.pdf
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2.5.4 SOUNDBAR 

 

Market Residential/Multi family 

Baseline Type TOS 

Baseline  Code 

End Use Subcategory Soundbar 

Measure Last Reviewed December 2022 

 

 

Description 

This measure covers soundbars in residential applications meeting the minimum qualifying efficiency standards 

established under the ENERGY STAR® program, Program Requirements for Audio/Video Version 3.0, effective December 

2014. A soundbar is a mains-connected product that offers audio amplification housed in a wide horizontal enclosure. 

ENERGY STAR® rated soundbars have a lower power draw when in sleep and idle modes and a higher amplifier efficiency 

than conventional models. Qualified soundbars use about 70% less energy than unqualified equipment. 

than conventional models. Qualified soundbars use about 70% less energy than unqualified equipment. 
 
Baseline Case 
 

The baseline condition is a non-ENERGY STAR® qualified soundbar in a residential application. 

 
Efficient Case 

The compliance condition is an ENERGY STAR® qualified soundbar in a residential application with power performance 

specifications meeting or exceeding the requirements of ENERGY STAR® Program Requirements for Audio/Video Version 

3.0, effective December 2014. 

 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ όὲὭὸίὯὡὬ ὯὡὬ  

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 
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Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

ψȟχφπ
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 

Calculation Parameters 

Table 2-141142141 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Units 
Number of measures installed during 

program 
Site-specific N/A  

kWhb Energy consumption for baseline case 77 kWh/yr [206][214206] 

kWhq Efficient unit energy consumption 29 kWh/yr [206][214206] 

8,760 Hours in 1 year 8,760 Hours/yr  

CF Electric coincidence factor 
Look up in Table 

2-142Table 2-143142 
N/A [208][216208] 

PDF Gas peak demand factor 
Look up in Table 

2-142Table 2-143142 
N/A  

EUL Effective useful life See Measure Life Section Years [209][217209] 

 

Peak Factors 

Table 2-142143142 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.8 [208][216208] 
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Peak Factor Value Ref 

Natural gas peak day factor (PDF) N/A  

Measure Life 

The effective useful life (EUL) is 7 years. [209][217209] 

References 

[217][206]  Pacific Gas and Electric Work Paper PGECOAPP128 Retail Products Platform Revision #2, October 2015, 

pg 74 http://deeresources.net/workpapers 

[218][207] Retail Products Platform: Product Analysis, Last updated May 25, 2016 ς ENERGY STAR® + 15% annual 

consumption increased by 15% to reflect minimum compliance with ENERGY STAR® Specification V3.0  

[219][208] Per NY TRM: "No source specified ς update pending availability and review of applicable references." 

[220][209] EPA, Consumer Messaging Guide for Energy Star Certified Consumer Electronics. December 2016. 

https://www.energystar.gov/sites/default/files/asset/document/CE_Consumer_Messaging.pdf  

  

https://www.energystar.gov/sites/default/files/asset/document/CE_Consumer_Messaging.pdf


Plug Load 

196 

 

2.5.5 ELECTRIC VEHICLE CHARGERS 

 

Market Residential/Multifamily 

Baseline Condition TOS 

Baseline  ISP 

End Use Subcategory N/A 

Measure Last Reviewed January 2023 

 

 

Description 

The measure is for the purchase of a Level 2 electric vehicle charger consistent with the ENERGY STAR V1.1 specification 

for Electric Vehicle Supply Equipment (EVSE) installed for residential household use. Networked chargers enable access to 

online energy management tools through an EVSE network. Non-networked chargers are standalone units that are not 

connected to other units through an EVSE network.  

This measure was developed to be applicable to the following program types: TOS. If applied to other program types, the 

measure savings should be verified. 

Baseline Case 

A non-ENERGY STAR V1.1 networked or non-networked Level 2 electric vehicle charger. 

Efficient Case 

An ENERGY STAR qualified networked or non-networked Level 2 electric vehicle charger [218].[210].  

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ Ὄὶί Ὄὶί ὡ Ὄὶί ὡȟ Ὄὶί ὡȟ Ⱦρȟπππ 

Where,  

Ὄὶί Ὄέόὶί Ὄέόὶί 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ ὃὺὫ ὅὊ 
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Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Calculation Parameters 

Table 2-143144143 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Hrsps Annual standby hours plugged in Calculated Hours  

Hrsc Annual active charging hours 
Site-specific, if 

unknown assume 278 
Hours [214][222214] 

Hrsp Total annual hours plugged in 

Site-specific, if 

unknown assume 

3,511 

Hours [214][222214] 

Hrsus Annual standby hours unplugged 

Site-specific, if 

unknown assume 

5,249 

Hours [214][222214] 

Wb Baslines average standby power 
Look up in Table 

2-144Table 2-145144 
W [211][219211][212][220212]  

Wq,p 
Efficient average standby power with 

vehicle plugged in 

Look up in Table 

2-144Table 2-145144 
W [213][221213] 

Wq,u 
Efficient average standby power in 

no vehicle mode 

Loo kup in Table 

2-144Table 2-145144 
W [213][221213] 

AvgkW 
Average electric demand during 

standby 

Look up in Table 

2-144Table 2-145144 
kW  

CF Electric coincidence factor 
Look up in Table 

2-145Table 2-146145 
N/A  

PDF Gas peak day factor 
Look up in Table 

2-145Table 2-146145 
N/A  
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Variable Description Value Units Ref 

EUL Effective useful life 
See Measure Life 

Section 
Years  

 

Table 2-144145144 Standby Power 

Network Type Wb Wq,p Wq,u kW 

Non-Networked54 3.7 3.5 2.1 0.00107 

Networked544952 9.9 3.2 2.5 0.00713 

 

Peak Factors 

Table 2-145146145 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 1  

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is 10 years [210][218210]. 

References 

[221][210] Energy Star Spec v1.1 effective from 3/31/2021. 

https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20V1.1%20DC%20EVSE%20Final%20Specificati

on_0.pdf 

[222][211] Based on Northwest Power and Conservation Council, Regional Technical Forum updated workbook for 

Level 2 Electric Vehicle Charger version 3.0 https://nwcouncil.app.box.com/v/Lvl2EVChrgrsv3-0   

[223][212] INL charger testing https://avt.inl.gov/evse-type/ac-level-2.html  

[224][213] ά9b9wD¸ {¢!w aŀǊƪŜǘ ŀƴŘ LƴŘǳǎǘǊȅ {ŎƻǇƛƴƎ wŜǇƻǊǘΥ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜ {ǳǇǇƭȅ 9ǉǳƛǇƳŜƴǘ 9b9wD¸ {¢!w 

aŀǊƪŜǘ ŀƴŘ LƴŘǳǎǘǊȅ {ŎƻǇƛƴƎ wŜǇƻǊǘ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜ {ǳǇǇƭȅ 9ǉǳƛǇƳŜƴǘ ό9±{9ύέ нлмо (source data is from INL). 

https://www.energystar.gov/sites/default/files/asset/document/electric_vehicle_scoping_report.pdf 

[225][214] 2021 ENERGY STAR QPL of Residential EVSE. Averaged Partial On Mode Input Power (W) and Idle Mode 

Input Power (W). See Northwest Power and Conservation Council, Regional Technical Forum updated workbook 

for Level 2 Electric Vehicle Charger version 3.0 https://nwcouncil.app.box.com/v/Lvl2EVChrgrsv3-0   

 

54 kW for non-networked and networked type = (((Wb ς Wq,p)*HrsPS/8482) + ((Wb ς Wq,u)*HrsUS/8482))/1000 

https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20V1.1%20DC%20EVSE%20Final%20Specification_0.pdf
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20V1.1%20DC%20EVSE%20Final%20Specification_0.pdf
https://nwcouncil.app.box.com/v/Lvl2EVChrgrsv3-0
https://avt.inl.gov/evse-type/ac-level-2.html
https://www.energystar.gov/sites/default/files/asset/document/electric_vehicle_scoping_report.pdf
https://nwcouncil.app.box.com/v/Lvl2EVChrgrsv3-0
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2.5.6 HEDGE TRIMMERS, LEAF BLOWER, PUSH LAWNMOWERS, CHAINSAWS AND SNOW 

BLOWER 

 

Market Residential 

Baseline Condition TOS 

Baseline  Existing 

End Use Subcategory Landscaping Equipment 

Measure Last Reviewed March 2024 

Changes Since Last Version  

 

 

Description 

This is a time of sale measure that applies to the purchase of new residential lawn equipment, which include trimmers, 

leaf blower, push lawnmowers (not self propelled or ride-on, but contains an electric motor driving the blade), chainsaws, 

and snow blowers. This measure assumes the offset of converting use of gas lawn equipment to electrical lawn 

equipment, which in turn saves fossil fuels and increases electric use. 

Baseline Case 

The baseline equipment is an existing residential gas lawn equipment, which includes trimmers, leaf blower, push 

lawnmowers, chainsaws, and snow blower. 

Efficient Case 

The energy efficient equipment must be new residential electric lawn equipment, which includes trimmers, leaf blower, 

push lawnmowers, chainsaws, and snow blower. 

 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ῳὯὡὬ ὒέέὯ όὴ Ὥὲ   

 

4ÁÂÌÅ 2-148 

 

4ÁÂÌÅ  

Table 2-149148 
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Deemed annual energy savings in  

 

Table 2-148 

 

Table 2-149148 calculated as follows:  

ɝὯὡὬ
Ὄὶί

ὸ
Ὁ

Ὀ

ὉὪὪ

ρ

ρȟπππ
 

Annual Fuel Savings (Alternate Fuel) 

ɝὋὥὰ ὒέέὯ όὴ Ὥὲ  

 

4ÁÂÌÅ 2-148 

 

4ÁÂÌÅ  

Table 2-149148 

Annual Peak Demand Savings 

ῳὯὡ
ῳὯὡὬ

Ὄὶί
ὅὊ 

Daily Peak Fuel Savings 

ὔȾὃ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings (Alternate Fuel) 

ɝὋὥὰ ɝὋὥὰὉὟὒ 

Calculation Parameters 

Table 2-146147146 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Look up in  kWh/yr [215][223215]  
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Variable Description Value Units Ref 

 

Table 2-148 

 

Table 2-149148 

ɲDŀƭgasoline Annual gallons gasoline savings  

Look up in  

 

Table 2-148 

 

Table 2-149148 

Gallons [215][223215]  

ɲƪ²Peak Annual peak electric demand savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲDŀƭLife Lifetime fuel savings Calculated Gallons  

Hrs Annual operating hours 
Look up in Table 

2-147Table 2-148147 
Hrs [215][223215] 

tcharge Run time per charge 
Look up in Table 

2-147Table 2-148147 
Hrs [217][225217] 

Ebattery Rated energy of the battery 
Look up in Table 

2-147Table 2-148147 
Wh 

[217][225217] 

D Discharge rate 0.90 % [217][225217] 

Effcharger Efficiency of the charger 0.92 % [217][225217] 

1,000 Unit conversion, Wh/kWh 1,000 Wh/kWh  

EUL Effective useful life 

See  

Measure Life 

Measure Life 

Years [215][223215] 
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Table 2-147148147 Parameters Values 

Type of Electric Equipment Hrs tcharge Ebattery 

Trimmer 8.21 0.5 
1HP Replacement: 100 

2HP Replacement: 240 

Leaf Blower 9.4 0.25 
1HP Replacement: 100 

2HP Replacement: 240 

Push Lawnmower 15 1 300 

Chainsaw 9.12 0.09 150 

Snow Blower 8 0.75 280 

When calculated using the assumptions above, the energy impacts are equal to the values below. These deemed impacts 

may be used instead of calculating site-specific savings if reliable input parameters are not available. 

 

Table 2-148149148 Deemed Energy Impacts 

Type of Electric Equipment ɲkWhequip  ɲDŀƭgasoline 

Trimmer 
1HP Replacement: -1.61 

2HP Replacement: -3.86 

1HP Replacement: 1.41 

2HP Replacement: 2.35 

Leaf Blower 
1HP Replacement: -3.68 

2HP Replacement: -8.83 

1HP Replacement: 1.41 

2HP Replacement: 2.35 

Push Lawnmower  -4.4 3.75 

Chainsaw -14.87 1.64 

Snow Blower -2.92 8 

 

Peak Factors 

Table 2-149150149 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.5 [218][226218] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is given in Table 2-150Table 2-151150 [215][223215]. 
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Table 2-150151150 Measure Life 

Type of Electric Equipment Measure Life (yrs) 

Trimmer 8 

Leaf Blower 8 

Push Lawnmower  10 

Chainsaw 8 

Snow Blower 10 

 

References 

[226][215] PSEG CEF-EE II Filing 12.1.23 

[227][216] Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling, EPA 2002 

[228][217] PSEG-LI TRM 

[229][218] Placeholder assumption until further research conducted. 
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2.5.7 ELECTRIC RIDING LAWN MOWER 

 

Market Residential 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Landscaping Equipment 

Measure Last Reviewed February 2024 

Changes Since Last Version  

 

 

Description 

This measure claims savings for the replacement of a gasoline powered ride-on lawnmower with a new all-electric ride-on 

lawnmower. This measure is characterized for residential applications. 

Baseline Case 

The baseline condition is assumed to be a gasoline powered ride-on lawnmower. 

Efficient Case 

The efficient condition is an all-electric ride-on lawnmower. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ  ὗ ὗ Ὧὡ ὔ  

Annual Fuel Savings (Another Fuel) 

ɝὋὥὰ Ὗ 

Annual Peak Demand Savings 

ῳὯὡ Ὧὡװ ὔ װ ὅὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 
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Lifetime Fuel Savings (Another Fuel) 

ῳὋὥὰ ȟװ Ὃὥὰ װ ὉὟὒ 

Calculation Parameters 

Table 2-151152151 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ 
Annual electric energy savings, calculated 

using the default values below 

Calculated (From default 

value:  -72.9) 
kWh/yr [215][223215]  

ɲDŀƭgasoline Annual gasoline savings 
Calculated (From default 

value: 36) 
gal/yr [215][223215]  

ɲƪ²Peak Annual peak demand savings 
Calculated (From default 

value:  -0.56) 
kW/yr  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲDŀƭiGasoline, life Lifetime gasoline savings Calculated gal  

Q Number of full charges in a year55 32 N/A [215][223215] 

Qtime Time required to fully charge battery56 4 Hrs [215][223215] 

kWdraw Demand draw of battery while charging 0.56 kW [215][223215] 

Nbattery No of batteries attached to lawn mower 1 N/A [215][223215] 

U Annual gasoline consumption 36 gallons [215][223215] 

CF Electric coincidence factor 
Look up in Table 

2-152Table 2-153152 
N/A  

EUL Effective useful life 

See  

Measure Life 

Measure Life 

Years [215][223215] 

 

Peak Factors 

Table 2-152153152 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.5 [220][228220] 

 

 

55 Annual hours of use divided by Working Time Per Charge 

56 Battery Charging Time to 100% divided by 60 minutes 
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Measure Life 

The effective useful life (EUL) is 10 years [215][223215]. 

References 

[230][219] Department of Public Services, 2022 Tier III TRM Characterizations. 2022, Page 56, 

https://publicservice.vermont.gov/document/2022-tier-iii-trm-characterizations 

[231][220] Placeholder value until further research conducted. 

 

 

 

  

https://publicservice.vermont.gov/document/2022-tier-iii-trm-characterizations
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2.6 SHELL 

2.6.1 RESIDENTIAL/LOW-RISERISE MULTIFAMILY AIR SEALING 

 

Market Residential/Multifamily 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Shell 

Measure Last Reviewed January 2023April 2026 

Changes Since Last Version ¶ !ŘŘŜŘ ŘŜŦŀǳƭǘ ɲ/Ca ǾŀƭǳŜǎ ŦƻǊ midstream delivery productsoutlet gaskets and 

weatherstripping 

¶ Added yield for spray foam based on FY2021 NJ Clean Energy Program Protocols 

Addendum 

 

 

Description 

This section provides energy savings algorithms for the sealing air leakage paths to reduce the natural air infiltration rate 

through the installation of products and repairs to the building envelope. It is assumed that air sealing is the first priority 

among candidate space conditioning measures. Expected percentage savings is based on previous experiences with 

measured savings from similar programs.  

Methods are provided below for single-family, low-rise multifamily and high-rise multifamily applications with and without 

blower door testing conducted before and after implementation of air sealing treatments. A blower door test is performed 

to measure the leakage rate by depressurizing the building to a standard pressure difference of 50 Pascals or 0.2 inches of 

water. 

Blower door tests shall be performed whenever possible. This method provided below for single family/low-rise 

multifamily without blower door testing should be used if blower door testing is not feasible due to health or safety 

concerns, or if the site-specific details are unknown such as in a midstream delivery method. 

Baseline Case 

The baseline case is a building envelope with natural air infiltration through air leakage paths.  

Efficient Case 

The exterior envelope, as well as interior walls/partitions between conditioned and unconditioned spaces should be 

inspected and all gaps sealed. At a minimum, the following items shall be inspected, and sealing measures may be 

implemented based upon inspection results: 

¶ Caulk and weather strip doors and windows that leak air 
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¶ Repair or replace doors leading from conditioned to unconditioned space 

¶ Seal air leaks between unconditioned (including unconditioned basement and attics) and conditioned spaces to 

include, but not limited to, plumbing, ducting, electrical wiring, wall top plates, chimneys, flues, and dropped 

soffits 

¶ Use foam sealant on larger gaps around windows, baseboards, and other places where air leakage, either 

infiltration or exfiltration may occur 

 Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ
ЎὅὊὓ

Ὂ Ὂ
 
ɝὯὡὬ

ὅὊὓ
 

Annual Fuel Savings 

ɝὝὬὩὶάί
ЎὅὊὓ

Ὂ Ὂ
 
ɝὸὬὩὶάί

ὅὊὓ
 

Peak Demand Savings 

ɝὯὡ
ЎὅὊὓ

Ὂ Ὂ
 
ɝὯὡ

ὅὊὓ
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-153154153 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  
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Variable Description Value Units Ref 

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲ/Ca50 
Reduction in air leakage from blower door tests 

at 50 Pascals pressure difference 

Site-specific, if unknown 

calculate57 ŀǎ ɲ/Ca50 

=0.50xSF50xft2 

If SFft2 unknown, look up in 

Table 2-158Table 2-157 

CFM   

Fn 

Infiltration-Leakage Ratio, used to convert 

pressurized blower door testing results to 

natural infiltration rates, climate zone factor 

19 N/A [229][221] 

Fh 

Infiltration-Leakage Ratio, used to convert 

pressurized blower door testing results to 

natural infiltration rates, building height factor 

Look up in Table 2-155Table 

2-154 
N/A [229][221] 

ҟkWh/CFM 
Annual electric energy savings per cubic foot 

per minute of reduced air leakage at 50 Pa 

Look up in Table 2-156 or 

Table 2-157Look up in Table 

2-155 

or Table 2-156 

kWh/CFM [230][222] 

ҟkW/CFM 

Peak coincident demand electric savings per 

cubic foot per minute of reduced air leakage at 

50 Pa 

Look up in Table 2-156 Table 

2-155 

or Table 2-157Table 2-156 

kW/CFM [230][222] 

ҟǘƘŜǊƳǎ/CFM 
Annual fossil fuel energy savings per cubic foot 

per minute of reduced air leakage at 50 Pa 

Look up in Table 2-156 Table 

2-155 

or Table 2-157Table 2-156 

therms/CFM [230][222] 

CF Coincidence factor 
Look up in Table 2-159Table 

2-158 
N/A  

PDF Gas peak day factor 
Look up in Table 2-159Table 

2-158 
N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 2-154155154 Infiltration -Leakage Ratio, building height factorBuilding Height Factor  

Number of conditioned stories Fh 

1 story 1.00 

1.5 stories 0.90 

2 stories  0.81 

 

57 For single-family and low-rise multifamily homes, if conducting a blower door test is not feasible due to health and safety concerns, multiply affected 

area square footage by a deemed ҟCFM50/SFft2 of 0.50 (i.e., ҟCFM50 = 0.50 x SFft2). Default ҟCFM50/SFft2 of 0.50 is the median value of single-family 

blower door test data provided by ConEdison, conducted 2018-2020. 
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Number of conditioned stories Fh 

2.5 stories 0.76 

3 + stories 0.70 

 

Table 2-155156155 Impact per CFM for Single-family Residential Infiltration Reduction  

 ҟkWh/CFM ҟkW/CFM ҟǘƘŜǊƳǎ/CFM  

AC Fuel Heat 2.3 0.004 1.7 

Heat Pump 21.0 0.003 N/A 

AC Electric Heat 39.8 0.004 N/A 

Fuel Heat Only 0.8 0.000 1.7 

Electric heat Only 38.4 0.000 N/A 

 

Table 2-156157156 Impact per CFM for Multifamily  Low-rise Infiltration Reduction 

 ҟkWh/CFM ҟkW/CFM ҟǘƘŜǊƳǎ/CFM  

AC Fuel Heat 1.5 0.003 1.9 

Heat Pump 21.2 0.003 N/A 

AC Electric Heat 29.6 0.003 N/A 

Fuel Heat Only 1.1 0.000 1.9 

Electric heat Only 29.2 0.000 N/A 

 

Table 2-157158157 5ŜŦŀǳƭǘ ɲ/Caрл ŦƻǊ aƛŘǎǘǊŜŀƳ 5ŜƭƛǾŜǊȅ tǊƻŘǳŎǘǎ 

Product ɲ/Caрл όŎŦƳκƭƛƴΦŦǘύ Yield 

Door sweep 0.639 Varies by product length 

Door sealing material 0.639 Varies by product length 

Outlet gasket 3.156 Varies by product length 

Spray foam 0.689 13.42 lin.ft/oz.* 

Weatherstrip 1.250 Varies by product length 

*  Yield from Touch 'n Foam 12 oz. can @ 3/4" bead assuming 10% waste, per FY2021 NJ Clean Energy Program Protocols Addendum 

 

Peak Factors 

Table 2-158159158 Peak Factors 

Peak Factor Value Ref 

Coincidence factor 0.69 [231][223] 

Inserted  Cells

Inserted  Cells
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Peak Factor Value Ref 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life   

The effective useful life (EUL) is 15 years [232].[224] 

References 

[232][221] Lawrence Berkeley Laboratory, Estimation of Infiltration from Leakage and Climate Indicators, Sherman, 

M., December 1986, Last accessed April 2026 http://eta -

publications.lbl.gov/sites/default/files/estimation_of_inflitration_from_leakage_and_climate_indicators.pdf 

[233][222] New York State Joint Utilities, New York Standard Approach for Estimating Energy Savings from Energy 

Efficiency Programs, V10, January 2023, Appendix E, Pg 1221. NYC values were used due to proximity to NJ.  

[234][223] .ŀǎŜŘ ƻƴ .Dϧ9 Ψ5ŜǾŜƭƻǇƳŜƴǘ ƻŦ wŜǎƛŘŜƴǘƛŀƭ [ƻŀŘ tǊƻŦƛƭŜ ŦƻǊ /ŜƴǘǊŀƭ !ƛǊ /ƻƴŘƛǘƛƻƴŜǊǎ ŀƴŘ IŜŀǘ tǳƳǇǎΩ 

research, the Maryland Peak Definition coincidence factor is 0.69. This study is not publicly available, but is 

referenced by M. M. Straub, Using Available Information for Efficient Evaluation of Demand-Side Management 

Programs, Electricity Journal, September 2011 and supported by research conducted by Cadmus on behalf of the 

RM Management Committee.   

[235][224] GDS Associates, Inc. Measure Life Report, Residential and Commercial/Industrial Lighting and HVAC 

Measures. 2007.., Last accessed April 2026 

https:// library.cee1.orgwww.energizect.com/sites/default/files/library/8842/CEE_Eval_MeasureLifeStudyLights&

HVACGDS_1Jun2007documents/Measure%20Life%20Report%202007.pdf 

  

Field  Code  Changed

http://eta-publications.lbl.gov/sites/default/files/estimation_of_inflitration_from_leakage_and_climate_indicators.pdf
http://eta-publications.lbl.gov/sites/default/files/estimation_of_inflitration_from_leakage_and_climate_indicators.pdf
https://www.energizect.com/sites/default/files/documents/Measure%20Life%20Report%202007.pdf
https://www.energizect.com/sites/default/files/documents/Measure%20Life%20Report%202007.pdf
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2.6.2 INSULATION 

 

Market Residential/Multifamily 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Shell 

Measure Last Reviewed January 2023April 2026 

Changes Since Last Version ¶ Updated annual fuel savings constant of 1,000 to derive therms 

¶ Updated CDD basis temperature to 725°F 

¶ Corrected gas, fuel oil, and propane conversions 

 

 

Description 

This measure applies to the installation of insulation to the attic floor, roof assembly, walls, and floors to reduce the 

thermal conductance of the building envelope. Energy and demand savings are realized through reductions in the 

ōǳƛƭŘƛƴƎΩǎ ƘŜŀǘƛƴƎ ŀƴŘ ŎƻƻƭƛƴƎ ƭƻŀŘǎΦ 9ȄƛǎǘƛƴƎ όōŀǎŜƭƛƴŜύ ŀƴŘ ƛƴǎǘŀƭƭŜŘ όǉǳŀƭƛŦȅƛƴƎύ ǎƘŜƭƭ w-values must be captured to 

estimate energy savings. 

This measure is only applicable as a retrofit in existing single and multifamily buildings, excluding gut rehab/major 

renovation projects. These projects entail whole-building envelope alterations that trigger more stringent code provisions, 

limiting potential incremental savings. 

For applications involving insulation on more than one component, evaluate each component separately via the method 

below and sum together to determine total estimated energy savings. If the age of the baseline equipment cannot be 

determined, assume two-thirdthirds of the EUL has lapsed.  

Baseline Case 

The existing condition is a residential building envelope with insufficient insulation.   

Efficient Case 

The efficient condition is a residential building envelope with increased insulation meeting or exceeding applicable 

construction code requirements.  

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ЎὯὡὬ  ῳὯὡὬ ῳὯὡὬ  

Savings from reduction in Air Conditioning Load: 
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ɝὯὡὬ

ρ
Ὑ

ρ
Ὑ

ὅὈὈςτὃὶὩὥρ Ὂ

ρȟπππὛὉὉὙ
 

Savings for homes with electric heat (Heat Pump or resistance): 

ɝὯὡὬ

ρ
Ὑ

ρ
Ὑ

ὌὈὈ ςτὃὶὩὥρ Ὂ

ρȟπππὌὛὖὊ
 

Annual Fuel Savings 

ɝὝὬὩὶάί

ρ
Ὑ

ρ
Ὑ

ὌὈὈ ςτὃὶὩὥρ Ὂ

ὊόὩὰ ὄὸόρππȟπππὃὊὟὉ
 

Peak Demand Savings 

ɝὯὡ

ρ
Ὑ

ρ
Ὑ

ὃὶὩὥρ Ὂ

ρȟπππὉὉὙ
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-159160159 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲƪ²Ƙcooling Annual electric cooling energy savings Calculated kWh/yr  
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Variable Description Value Units Ref 

ɲƪ²Ƙheating Annual electric heating energy savings  Calculated kWh/yr  

Rb R-value of existing insulation 

Site-specific, if unknown 

look up in Table 2-162Table 

2-161 

h.ft2.°F/Btu  

Rq R-value of new insulation Site-specific h.ft2.°F/Btu  

CDD 
Cooling degree days: number of degrees the 

average daily temperature is above 65725°F 

Look up in Table 2-163Table 

2-162 
°F-day/yr [233][226] 

Area Area of insulated surface Site-specific ft2  

Fframing Framing factor  
Look up in Table 2-161Table 

2-160 
N/A [235][228] 

1,000 Conversion Factor from W to kW N/A W/kW  

SEER/SEER2 
Efficiency in SEER of Air Conditioning 

equipment 

Site specific, if unknown look 

up in Table 2-164Table 2-163 
Btu/watt -hr [236][229] 

EER/EER2 
Efficiency in EER of Air Conditioning 

equipment 

Site-specific. If, if unknown, see 

Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

Btu/watt-hr [236][229]  

HDD 
Heating degree days: number of degrees the 

average daily temperature is below 65°F 

Look up in Table 2-163Table 

2-162 
°F-day/yr [233][226] 

HSPF/HSPF2 Heating Seasonal Performance Factor 
Site specific, if unknown look 

up in Table 2-165Table 2-164 
Btu/watt -hr [236][229] 

Fuel 

Btu100,000 
Conversion Factor from Btu to Therms  Look up in Table 2-168N/A Btu/therms  

AFUE 
Annual Fuel Utilization Efficiency ς Boilers & 

Furnaces 

Site-specific, if unknown look 

up in Table 2-166,Table 2-165 

or Table 2-167Table 2-166 

N/A [236][229] 

AFUE 
Annual Fuel Utilization Efficiency ς Electric 

Resistance Heating 
35% N/A [237][230] 

CF Electric coincidence factor 
Look up in Table 2-169Table 

2-168 
N/A  

PDF Gas peak day factor 
Look up in Table 2-169Table 

2-168 
N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 2-160161160 Framing Factor 

Insulation Location Value Ref 

Framing factor - Ceiling 7% [235][228] 
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Insulation Location Value Ref 

Framing factor - Wall 25% [235][228] 

Framing factor - Floor 12% [235][228] 

 

Table 2-161162161 Existing Insulation R-Value (Rb) 

Building Envelope Component Value 

Fiberglass - Batt 3.14 

 Fiberglass ς Blown Attic 2.2 

Fiberglass ς Blown Wall 3.2 

Rock Wool - Batt 3.14 

Rock Wool ς Blown Attic 3.1 

Rock Wool ς Blown Wall 3.03 

Cellulose ς Blown Attic 3.13 

Cellulose ς Blown Wall 3.7 

Vermiculite 2.13 

Air-entrained Concrete 3.9 

Urea Terpolymer Foam 4.48 

Rigid Fiberglass (> 4 lb/ft3) 4 

Expanded Polystyrene (Beadboard) 4 

Extruded Polystyrene 5 

Polyurethane (Foamed-in-place) 6.25 

Polyisocynaurate (Foil-face) 7.2 

 

Table 2-162163162 Heating and Cooling Degree Days (65°F set point)58 

Climate Zone HDDHDD65 CDDCDD725 

Northern 6,1365,816 934253421 

Southwest 5,6584,944 1,048366583 

Coastal 4,7955,173 886248439 

 

58 TMY3 data is used to calculate HDD using 65°F as the base temperature. TMY3 data is used to calculate CDD using 725°F as the base temperature. 

Source is the DOE-2 TMY3 statistics file using linear interpolation between 70°F and 75°F to estimate CDD at 72°F. A temperature basis of 72°F was 

chosen based on a CT Study analyzing the CDD balance point temperature for sealing and insulation measures: 

https://www.energizect.com/sites/default/files/documents/2025-12-

01_Final%20Report%20%28Revision%20%231%29_RX2242B_CI_IMP_SBEA%2CEO_DNV.docx 

https://www.energizect.com/sites/default/files/documents/2025-12-01_Final%20Report%20%28Revision%20%231%29_RX2242B_CI_IMP_SBEA%2CEO_DNV.docx
https://www.energizect.com/sites/default/files/documents/2025-12-01_Final%20Report%20%28Revision%20%231%29_RX2242B_CI_IMP_SBEA%2CEO_DNV.docx
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Climate Zone HDDHDD65 CDDCDD725 

Central 5,5885,095 1,008403625 

Pine Barrens 5,5295,192 945366578 

Statewide Average 5,553224 973345551 

 

Table 2-163164163 Cooling Equipment SEER 

Cooling Equipment SEER SEER2 

Split System (A/C) 13 13.4 

Split System (HP) 14 14.3 

Single Package (A/C)  14 13.4 

Single Package (HP) 14 13.4 

 

Table 2-164165164 Cooling Equipment HSPF 

Cooling Equipment HSPF HSPF2 

Split System (HP) 8.2 7.5 

Single Package (HP) 8.0 6.7 

 

Table 2-165166165 AFUE of Residential Boilers 

Product Class 
AFUE (Manufactured before 

Sep 1, 2012) 

AFUE (Manufactured on and 

after Sep 1, 2012 and before 

Jan 15, 2021) 

AFUE (Manufactured on and 

after January 15, 2021) 

Gas-fired hot water boiler 0.80 0.82 0.84 

Gas-fired steam boiler 0.75 0.80 0.82 

Oil-fired hot water boiler 0.80 0.84 0.86 

Oil-fired steam boiler 0.80 0.82 0.85 

 

Table 2-166167166 AFUE of Residential Furnaces 

Product Class AFUE  Compliance Date 

AFUE (Manufactured 

before compliance 

Date) 

Non-weatherized gas furnaces (not 

including mobile home furnaces) 
0.80 November 19, 2015. 0.78 

Mobile Home gas furnaces 0.80 November 19, 2015. 0.75 
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Product Class AFUE  Compliance Date 

AFUE (Manufactured 

before compliance 

Date) 

Non-weatherized oil-fired furnaces (not 

including mobile home furnaces) 
0.83 May 1, 2013. 0.78 

Mobile Home oil-fired furnaces 0.75 September 1, 1990. 0.75 

Weatherized gas furnaces 0.81 January 1, 2015. 0.78 

Weatherized oil-fired furnaces 0.78 January 1, 1992. 0.78 

 

Table 2-167168167 BTU Conversion Factors 

Conversion Factor59 Value Units 

Natural Gas - BTU to Therms 100,000 Btu/Therms 

Heating Oil - BTU to Gallons to Therms 138,000 x 0.916 Btu/ThermsGal 

Propane - BTU to Gallons Therms 92,000 x 1.4 Btu/ThermsGal 

Peak Factors 

Table 2-168169168 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.69 [234][227] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life   

The effective useful life (EUL) is 25 years [238][1][231]. 

References 

[237][226] ONJSC: Monthly/Annual Temperature Normals (1991-2020). 

http://climate.rutgers.edu/stateclim_v1/norms/monthly/index.htmlhttp://climate.rutgers.edu/stateclim_v1/nor

ms/monthly/index.html. DOE-2 Weather Data & Weather Data Processing Utility Programs. 

https://doe2.com/index_Wth.html 

[238][227] BG&E: Development of Residential Load Profile for Central Air Conditioners and Heat Pumps, as reported 

in NEEP, Mid-Atlantic Technical Reference Manual, V8. 2018, p. 260  

[239][228] ASHRAE, 2001, ñCharacterization of Framing Factors for New Low-Rise Residential Building Envelopes 

(904-RP),ò Table 7.1. 

 

59 Heating oil and propane conversion factors to be used if warranted based on the heating system fuel type.  

https://doe2.com/index_Wth.html
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[240][229] Code of Federal Regulations. 2022. Review of Title 10, Chapter II, Subchapter D, Part 430 eCFR. 

December 1, 2022. 

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430 

[241][230] Electric resistance heating calculated by determining overall fuel cycle efficiency by dividing the average 

tWa ƘŜŀǘ ǊŀǘŜ όфΣспн ōǘǳκƪ²Ƙύ ōȅ ǘƘŜ ōǘǳΩǎ ǇŜǊ ƪ²Ƙ όоΣпмо ōǘǳκƪ²ƘύΣ ǊŜǎǳƭǘƛƴƎ ƛƴ нΦуо ōǘǳƛƴ ǇŜǊ м ōǘǳƻǳǘΦ 

[242] GDS Associates, Inc., Measure Life Report: Residential and Commercial/Industrial Lighting and HVAC 

Measures, June 2007, Table 1 ς Residential Measures. 

  

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430
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2.6.3 WINDOW INSULATION 

 

Market Residential 

Baseline Condition Retrofit 

Baseline  Existing 

End Use Subcategory Window 

Measure Last Reviewed March June 20264 

Changes Since Last Version ¶ Corrected HDD values using the same temperature basis of 65°F 

 

 

Description 

This measure covers the installation of plastic window insulation film covering the interior side of a window frame. The 

film is sealed around the frame with adhesive tape, creating an insulating air gap between the window glass and the 

plastic film. This gap can only be achieved if the film is maintained without any cuts or slits. The reduced thermal 

ŎƻƴŘǳŎǘƛƻƴ ǎŀǾŜǎ ŜƴŜǊƎȅ ōȅ ŘŜŎǊŜŀǎƛƴƎ ƘŜŀǘƛƴƎ ƭƻŀŘǎ ƻƴ ǘƘŜ ŘǿŜƭƭƛƴƎΩǎ ƘŜŀǘƛƴƎ ǎȅǎǘŜƳǎΦ 

This measure claims only energy savings from heating a dwelling since it is assumed that the plastic window insulation is 

removed outside of the heating season to allow the windows to be opened. 

Baseline Case 

Existing window without insulation film. 

Efficient Case 

Windows with insulation film sealed with the help of adhesive tape. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ῳὯὡὬ

ρ
Ὑ

ρ
Ὑ Ὑ

ὃ ὌὈὈ ςτ

ὅὕὖσȟτρς
Ὂ  

Annual Fuel Savings 

ɝὝὬὩὶάί

ρ
Ὑ

ρ
Ὑ Ὑ

ὃ ὌὈὈ ςτ

ὉὪὪ ρππȟπππ
Ὂ   

Peak Demand Savings 

ɝὯὡ ὔȾὃ 



Shell 

221 

 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίװ ὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-169170169 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings 
Calculated or look up in Table 

2-171Table 2-172171 
kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings 
Calculated or look up in Table 

2-171Table 2-172171 
Therms/yr  

ɲ¢ƘŜǊƳǎPeak Peak day gas savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

A 
Glazing area of impacted windows60 in 

square feet 

Site-specific,  

if unknown use 6 square feet 

per window 

ft2 [232][239232] 

COP 

Coefficient of performance of electric 

heating equipment (convert HSPF to 

COP by dividing by 3.412) 

Site-specific,  

if unknown look up in 

Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies for 

existing efficiency of heating 

equipment, if heating 

equipment unknown, assume 

1.3761 

N/A [232][239232] 

EffFuelHeat Efficiency of fuel heating equipment 

Site-specific,  

if unknown look up in 

Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-

N/A [232][239232] 

 

60 Average Window Size - homedit.com 
61 Based on RECS microdata weights for prevalence of heat pumps and electric resistance heating and 2013 heat pump efficiencies 



Shell 

222 

 

Variable Description Value Units Ref 

Compliant Efficiencies for 

existing efficiency of heating 

equipment, if heating 

equipment unknown, assume 

0.7962 

HDD Heating degree days (basis 65°F) 
Look up in Table 2-170Table 

2-171170 
N/A [1][240233] 

Rw R-value of existing windows 
Site-specific, if unknown use 

1.13 
h.ft2. °F/Btu [232][239232] 

RI 

R-value added as a result of plastic 

window insulation63 
1.74 h.ft2. °F/Btu [232][239232] 

     

FElecHeat Electric heating factor 

Electric heating: 1.0 

Otherwise: 0.0 

If unknown: look up in 

Appendix K: DHW and Space 

Heat Fuel Split 

N/A [232][239232] 

FFuelHeat Fossil fuel heating factor 

Fuel heating: 1.0 

Otherwise: 0.0 

If unknown: look up in 

Appendix K: DHW and Space 

Heat Fuel Split 

N/A [232][239232] 

PDF Peak Day Factor 

See Error! Not a valid result 

for table.Appendix G: Natural 

Gas Peak Day Factors 

N/A  

24 Hours in a day 24 Hrs  

3,412 Unit conversion, Btu/kWh 3,412 Btu/kWh  

100,000 Unit conversion, Btu/therm 100,000 Btu/therm  

EUL Effective useful life See Measure Life section Years  

 

Table 2-170171170 HDD65 values for various NJ Location 

Location HDD6564 

Northern 6,1365,816 

Southwest 5,6584,944 

 

62 Average of gas-fired hot water boiler, steam boiler, and furnace 2013 minimum efficiencies 
63 Inspectapedia air gap R value of 0.87 per inch, assuming 2 inches air gap between interior glazing surface and front of interior window frame trim. 
64 TMY3 data is used to calculate HDD using 65°F as the base temperature. Source is the DOE-2 TMY3 statistics file. 
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Location HDD6564 

Coastal 4,7955,173 

Central 5,5885,095 

Pine Barrens 5,5295,192 

Statewide Average 5,224553 

 

If the default values for all the parameters are used, the calculations result in the deemed values below.  

Table 2-171172171 Deemed kWh and Therms Savings Value, per Window 

Location ɲƪ²Ƙ ɲ¢ƘŜǊƳǎ 

Northern 101.42 6.08 

Southwest 93.52 5.60 

Coastal 79.25 4.75 

Central 92.36 5.53 

Pine Barrens 91.38 5.48 

Statewide Average 91.58 5.49 

 

Peak Factors 

Table 142-172 Peak Factors 

Peak Factor Value Ref 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors   

Measure Life 

The effective useful life (EUL) is 1 year65 [232][239232].  

References 

[244][232] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs, Version 11, 

Effective Date January 2024, https://dps.ny.gov/technical-resource-manual-trm 

[245] HDD65 calculated with TMY3 weather data for representative weather stations for each NJ climate zone. 

See Appendix A. 

 

 

65 1 year is assumed to be the EUL since plastic window insulation comes in the form of single-use kits that are disposed of when the heating season ends. 

https://dps.ny.gov/technical-resource-manual-trm
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2.7 WATER HEATING 

2.7.1 HEAT PUMP WATER HEATER 

 

Market Residential/Multifamily 

Baseline Condition NC/TOS/DI/EREP 

Baseline  Code/Dual 

End Use Subcategory Equipment 

Measure Last Reviewed January 2023April 2026 

Changes Since Last Version ¶ Fixed broken reference links 

¶ Revised baseline descriptions 

¶ Added midstream baseline default fuel splits 

¶ Fixed parameter names 

 

 

Description 

Heat pump water heaters take heat from the surrounding air and transfer it to the water in the tank, unlike conventional 

water heaters, which use either gas (or sometimes other fuel) burners or electric resistance heating coils to heat the 

water. 5ǳŜ ǘƻ ǘƘŜ ƛƴǘŜǊŀŎǘƛǾƛǘȅ ƻŦ ǘƘŜ ƘŜŀǘ ǇǳƳǇ ǿŀǘŜǊ ƘŜŀǘŜǊ ǿƛǘƘ ǘƘŜ ōǳƛƭŘƛƴƎΩǎ I±!/ ǎȅǎǘŜƳΣ ǘƘŜǊŜ ƛǎ ŀ ŘŜŎǊŜŀǎŜ ƛƴ  a  

ƘƻƳŜΩǎ ŎƻƻƭƛƴƎ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ  and an increase in the heating energy consumption if the heat pump water heater is 

located in conditioned space. 

Baseline Case 

TOS/NC baseline equipment is a minimally code compliant, electric storage type water heater. of the same type and fuel 

as the existing equipment.66 EREP/DI baseline equipmentefficiency is the existing equipment efficiency for the remaining 

useful life (RUL). For the duration of the measure life after the end of the RUL, the baseline is a minimally code Ȥcompliant 

systemwater heater of the same type and fuel as the existing equipment. 

Midstream Baseline Fuel Split Assumption 

For midstream heat pump water heater programs where site-specific information on existing water heater fuel type is not 

available at the time of savings calculation, a default baseline fuel split is applied. Midstream heat pump water heater 

baseline fuel split assumptions have been added to Table 2-174Table 2-173. These default values apply in cases where the 

baseline fuel type cannot be determined through program or participant data. Where site-specific baseline fuel 

information is available, site-specific values shall supersede the default fuel split value. 

 

66 Note that heat pump water heaters are code required for tanks greater than 55 gallons. 
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Efficient Case 

The efficient condition is an ENERGY STAR V. 5.0 qualified heat pump water heater. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ЎὯὡὬ ЎὯὡὬ ЎὯὡὬ  

Where, 

ЎὯὡὬ
ὒέὥὨ

σȟτρς

Ὂ ȟ

ὟὉὊ

ρ

ὟὉὊ Ὂ
 

ɝὯὡὬ
ὒέὥὨ

ρȟπππ
ρ

ρ

ὟὉὊ
Ὂ

Ὂ

ὛὉὉὙ
 

ЎὯὡὬ
ὒέὥὨ

ρȟπππ
ρ

ρ

ὟὉὊ
Ὂ Ὂ ȟ

Ὂ

ὌὛὖὊ
 

ὒέὥὨ  ὋὖὈσφυψȢσσ Ὕ Ὕ  

ὋὖὈ ρχȢς ὔ  

Annual Fuel Savings 

ɝὝὬὩὶάίɝὝὬὩὶάί  ɝὝὬὩὶάί  

Where, 

ɝὝὬὩὶάί
ὒέὥὨ

ρπππππ

Ὂ ȟ   

ὟὉὊ

Ὂ ȟ

ὃὊὟὉ

Ὂ ȟ  

ὟὉὊ

Ὂ ȟ

ὃὊὟὉ
 

ɝὝὬὩὶάί
ὒέὥὨ

ρπππππ
ρ

ρ

ὟὉὊ
Ὂ Ὂ ȟ Ὂ ȟ

Ὂ

ὃὊὟὉ
 

Peak Demand Savings67 

For water heaters with a rated storage volume of 55 gallons or less: 

ɝὯὡ πȢπω
ὟὉὊ

σȢτρ
 

 

67 Constants in peak demand equations from Mid-!ǘƭŀƴǘƛŎ ¢wa ǾмлΥ ά!ƴŀƭȅǎƛǎ ƻŦ ǎǇŜŎƛŀƭ ǎǘǳŘȅΦ /ŀŘƳǳǎΣ ά9Ƴth²9w aŀǊȅƭŀƴŘ IŜŀǘ tǳƳǇ ²ŀǘŜǊ IŜŀǘŜǊ 

.ŀǎŜƭƛƴŜ ŀƴŘ aŀǊƪŜǘ !ƴŀƭȅǎƛǎέΣ CŜōǊǳŀǊȅ нлнлΦ ¢ƘŜ ǎǘǳŘȅ ƭŜǾŜǊŀƎŜŘ It²I ƭƻŀŘ ǎƘŀǇŜǎ ŦǊƻƳ άCƛŜƭŘ ¢ŜǎǘƛƴƎ ƻŦ tǊŜ-Production Prototype Residential Heat 

Pump ²ŀǘŜǊ IŜŀǘŜǊǎέ όhttps://www.energy.gov/sites/prod/files/2014/01/f7/heat_pump_water_heater_testing.pdfύΦέ 

https://www.energy.gov/sites/prod/files/2014/01/f7/heat_pump_water_heater_testing.pdf
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For water heaters with a rated storage volume greater than 55 gallons: 

ɝὯὡ πȢρρ
ὟὉὊ

σȢστ
 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

 No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Calculation Parameters 

Table 2-173 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Ƙdhw 

Annual domestic hot water electric 

energy savings 
Calculated kWh/yr  

ɲƪ²Ƙcooling 

Annual cooling electric energy 

savings 
Calculated kWh/yr  

ɲƪ²Ƙheating 

Annual heating electric energy 

impacts  
Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎdhw 

Annual domestic hot water fuel 

savings 
Calculated Therms/yr  

ɲ¢ƘŜǊƳǎheat Annual space heating fuel impacts Calculated Therms/yr  
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Variable Description Value Units Ref 

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

Loaddhw Annual hot water load Calculated Btu  

vt Tank volume Site-specific Gal  

UEFq 

Uniform energy factor of efficient 

unit 

Site-specific, if unknown 

look up in Table 2-175 
N/A [247][240] 

AFUE 

Annual fuel utilization efficiency of 

existing space heating or domestic 

hot water boiler or furnace  

Site-specific, if unknown 

look up in Table 2-178 
N/A [244] [1][237] 

GPD Gallons per day 
Calculated, if Nppl 

unknown use 46 
Gal/day [241][234] 

Nppl Number of people in the home 
Site-specific, if unknown 

use default 2.65 
persons [250][243] 

FDHW,electric Electric water heating factor Look up in Table 2-174 N/A  

FDHW,g Gas water heating factor Look up in Table 2-174 N/A  

FDHW,boiler Gas boiler water heating factor Look up in Table 2-174 N/A  

Fheat,electric Electric space heating factor Look up in Table 2-174 N/A  

Fheat,g Gas space heating factor Look up in Table 2-174 N/A  

UEFb 

Uniform energy factor of baseline 

unit as a function of baseline fuel 

type. 

Look up in Appendix E: 

Code-Compliant 

EfficienciesSite-specific, 

if unknown, see 

Appendix E: Code-

Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

N/A 
[244][245][1][237] 

[1][238] 

Fderate Efficiency derating factor Look up in Table 2-176 N/A 
[246][247][239] 

[240] 

Flocation Installation location factor Look up in Table 2-176 N/A  

SEER 
Seasonal energy efficiency ratio of 

existing air conditioning system 
Look up in Table 2-177 Btu/W·hr  

HSPF 

Heating seasonal performance 

factor of existing electric heating 

system 

Look up in Table 2-177 Btu/W·hr  
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Variable Description Value Units Ref 

CF Electric coincidence factor Look up in Table 2-179 N/A  

PDF Gas peak day factor Look up in Table 2-179 N/A  

Tset Water heater setpoint temperature 125 °F [242][235] 

Tmain 
Supply water temperature in water 

main 
60 °F [243][236] 

Fcool Cooling factor 0.51 N/A [245][1][238][236] 

Fheat Heating factor 0.49 N/A [245][1][238] 

365 Days per year 365 Days/yr  

8.33 Unit conversion, Btu/gal·°F 8.33 Btu/gal·°F  

3,412 Unit conversion, Btu/kWh 3,412 Btu/kWh  

3.412 Unit conversion, Btu/W·hr 3.412 Btu/W·hr  

1000 Unit conversion, Watt/kW 1000 W/kW  

100,000 Unit conversion, Btu/therm 100,000 Btu/therm  

EUL Effective useful life See Measure Life Section Years  

RUL Remaining useful life See Measure Life Section Years  

 

 

Table 2-174 DHW and Heating Factors 

Baseline Scenario FDHW,electric FDHW,g FDHW,boiler Fheat,electric Fheat,g 

TOS/NC: use electric baseline 1.0 0 0 1.0 0 

EREP/DI with existing electric water heater 

and space heat 
1.0 0 0 1.0 0 

EREP/DI with existing gas water heater and 

space heat 
0 1.0 1.0 0 1.0 

Mistream program baseline 

Look up in Appendix K: DHW and Space Heat Fuel Split, 

or default to 

0.18 

or default to  

0.82 

or default to 

0.15 

or default to 

0.85 

 

Table 2-175 Efficient UEF 

Product Class Criteria UEF 

Electric Storage Water Heater 
Integrated HPWH 3.30 

Integrated HPWH, 120 Volt/15 Amp Circuit 2.20 
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Product Class Criteria UEF 

Split-system HPWH 2.20 

 

Table 2-176 Derating Factors 

Area Fderate Flocation 

Unconditioned Basement 0.86 0 

Garage 0.83 0 

Conditioned Space 1.00 1.00 

Unknown68 0.95 0.62 

 

Table 2-177 SEER and HSPF Values 

Type SEER HSPF 

Air-Source Heat Pump 14.0 8.0 

Ground-Source Heat Pump 15.0 10.9 

CAC 14.0 N/A 

Mini Split HP 15.0 8.8 

 

Table 2-178 AFUE Values 

Equipment Type Size Range AFUE 

Warm Air Furnace, Gas Fired All Capacities 0.80 

Boiler, Hot Water, Gas Fired All Capacities 0.82 

Boiler, Steam, Gas Fired All Capacities 0.80 

Peak Factors 

Peak coincidence is accounted for in the peak demand savings algorithm section above. 

Table 2-179 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

 

68 Unknown derating and location factors based on ResStock data 
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Measure Life   

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment. 

The RUL is used as the lifecycle value for the existing baseline savings condition in dual baseline savings calculations. 

Table 2-180 Measure Life 

Equipment EUL RUL Ref 

Heat Pump Water Heater 10 3.33 [249] [242] 

 

References 

[247][234] EmPOWER heat pump water heater program participation in 2018-2019 and participant survey data; per 

Mid-Atlantic TRM v10, pg. 150. https://neep.org/sites/default/files/media-files/trmv10.pdf , Last accessed April 3, 

2026 

[248][235] NMR Group, Inc., 2018 Pennsylvania Statewide Act 129 Residential Baseline Study (Feb 2018). 

https://www.puc.pa.gov/Electric/pdf/Act129/SWE-Phase3_Res_Baseline_Study_Rpt021219.pdf, Last accessed 

April 3, 2026  

[249][236] Using Rock Spring, PA (Site 2036) as a proxy, the mean of soil temperature at 40 inch depth is 51.861. 

Calculated using Daily SCAN Standard - Period of Record data from April 1999 to December 2018 from the Natural 

Resource Conservation Service Database. 

https://wcc.sc.egov.usda.gov/nwcc/rgrpt?report=daily_scan_por&state=PA.https://wcc.sc.egov.usda.gov/nwcc/r

grpt?report=daily_scan_por&state=PA. , Last accessed April 3, 2026 Methodology follows Missouri TRM 2017 

Volume 2: Commercial and Industrial Measures. p. 78. 

https://energy.mo.gov/sites/energy/files/MOTRM2017Volume2.pdf.https://dnr.mo.gov/document-

search/missouri-technical-reference-manual-2017-volume-2-commercial-industrial-measures, Last accessed April 

3, 2026  

[250] 10 CFR Subpart C of Part 430, https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-

430/subpart-C/section-430.32 

[237] , Last accessed April 3, 2026 

[251] 10 CFR Subpart B of Part 429, https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-

429/subpart-B/section-429.17 

[238] , Last accessed April 3, 2026 

[252][239] Bonneville Power Administration, Residential Heat Pump Water Heater Evaluation: Lab Testing & Energy 

Use Estimates. (November 2011), https://rpsc.energy.gov/sites/default/files/tech-

resource/attachment/BPA_HPWH_Lab_Evaluation_11-9-2011.pdfhttps://ecotope-publications-

database.ecotope.com/2011_004_ResidentialHPWHEvaluation.pdf, Last accessed April 3, 2026 

[253][240] Fluid Market Strategies, NEEA Heat Pump Water Heater Field Study Report. (2013), 

https://neea.org/img/uploads/heat-pump-water-heater-field-study-report.pdf, Last accessed April 3, 2026  

[254][241] ENERGY STAR Program Requirements Product Specification for Residential Water Heaters, Eligibility 

Criteria, Version 4.0. (2021), 

https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Version%204.0%20Water

%20Heaters%20Final%20Specification%20and%20Partner%20Commitments_0.pdf, Last accessed April 3, 2026  

[255][242] California Public Utilities Commission (CPUC). Database for Energy Efficient Resources (DEER) EUL 

Support Table), Effective Useful Life values for 2020, 

https://neep.org/sites/default/files/media-files/trmv10.pdf
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https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Version%204.0%20Water%20Heaters%20Final%20Specification%20and%20Partner%20Commitments_0.pdf
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2.7.2 INDIRECT WATER HEATER 

 

Market Residential/Multifamily 

Baseline Condition TOS/NC/EREP 

Baseline  Code/Dual 

End Use Subcategory Equipment 

Measure Last Reviewed December 2022 

 

 

Description 

This measure covers the installation of a fossil fuel indirect-fired storage water heating system in which the stored water is 

heated via hot water produced by a fossil fuel boiler rather than direct input from electric elements or fossil fuel burners. 

In such a system, a heat exchanger separates the potable water in the water heater from the boiler water. This measure 

applies to indirect-fired systems comprising a boiler with input heating capacity less than 300,000 Btu/h and a storage tank 

with a capacity of 20 to 120 gallons installed in residential applications.  

This measure estimates savings associated with the delivery of potable hot water only and assumes the installation of zone 

priority controls to interrupt demand for space heating hot water until domestic hot water demand is met. 

Baseline Case 

The baseline condition is a minimally code-compliant indirect fired, fossil fuel storage type water heater with a recovery 

efficiency of 75%, tank volume equal to the energy efficient condition.  

Efficient Case 

Theefficient case is an indirect fossil fuel-fired water heating system with efficiency meeting or exceeding 0.85 AFUE.  

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ ὔȾὃ 

Annual Fuel Savings 

ɝὝὬὩὶάίόὲὭὸί
ὋὖὈσφυψȢσσῳὝ

ρππȟπππ

ρ

ὉὪὪ

ρ

ὉὪὪ

Ὗὃ

ὉὪὪ

Ὗὃ

ὉὪὪ

ЎὝ ψȟχφπ

ρππȟπππ
 

Where, 

ῳὝ Ὕ Ὕ  

ῳὝ Ὕ Ὕ  



Water Heating 

235 

 

ὋὖὈ ρχȢς ὔ  

Ὗὃ
Ὓὒ

χπ
ὺ ψȢσσ 

Peak Demand Savings 

ɝὯὡ ὔȾὃ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

 No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

 

Calculation Parameters 

Table 2-181 Calculation Parameters 

Variable Description Value Units Ref 

ɲTherms Annual fuel savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

GPD Gallons per day 
Calculated, if Nppl 

unknown use 46 
Gal/day [244][251244] 
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Variable Description Value Units Ref 

ɲTmain 

Average temperature difference between water 

heater set point temperature (Tset) and the supply 

water temperature in water main (Tmain)  

Calculated °F  

ɲTamb 

Average temperature difference between water 

heater set point temperature (Tset) and the 

surrounding ambient air temperature (Tamb) 

Calculated °F  

UAq 
Overall heat loss coefficient of the energy efficient 

equipment 

Calculated, if SLq 

unknown use 5.4 
(Btu/h-°F). [249][256249] 

Effq Efficiency of energy efficient connected boiler (AFUE) 
Site-specific. If 

unknown use 0.8569 
N/A  

Nppl Number of people in household 

Site-specific, if 

unknown use default 

2.65 

N/A [249][256249] 

SLq 
Standby loss specification of installed equipment. Use 

given UAq assumption if SLq is unknown. 
Site-specific  °F/hr  

vq Rated storage capacity of installed equipment Site-specific Gal  

UAb Overall heat loss coefficient of the baseline condition 7.85 (Btu/h-°F). [247][254247] 

Tset Water heater set point temperature  125 °F [245][252245] 

Tmain Supply water temperature in water main 60 °F [246][253246] 

Tamb Surrounding ambient air temperature 7070 °F  

Effb Efficiency of the baseline condition, deemed (AFUE) 0.75 N/A [247][254247] 

365 Days per year 365 Days/yr  

8,760 Hours per year 8,760 Hr/yr  

8.33 
Energy required (Btu) to heat one gallon of water by 

one degree Fahrenheit 
8.33 Btu/gal°F  

100,000 Conversion from Btu to therms 100,000 Btu/therm  

EUL Effective useful life 
See Measure Life 

Section 
Years  

RUL Remaining useful life of existing unit 
See Measure Life 

Section 
Years  

 

 

69 ASHRAE 90.1 2019 Compliant AFUE values range from 82% to 84%. Assumed conservative estimate of 85% 
70 Water heaters are generally located in conditioned or partially conditioned spaces with a typical average temperature of 65°F to 70°F to avoid freezing. 

A value of 70°F is used for the purposes of estimating ambient air temperature 
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Peak Factors 

Table 2-182 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 2-183 Measure Life 

Equipment EUL RUL Ref 

Indirect Water Heater 11 3.67 [250][257250] 

 

References 

[257][244] Water Research Foundation: Residential End Uses of Water, Version 2, April 2016, p. 5; 17.2 GPD 

equated from the report findings indicating an average 2.65 people per household and 45.5 GPD per household, 

April 2016 

[258][245] Code of Federal Regulations, Title 10, Chapter II, Subchapter D, Part 430, Appendix E to Subpart B of Part 

430 Uniform Test Method for Measuring the Energy Consumption of Water Heaters, Section 2. Test Conditions, 

2.5 Set Point Temperature, December 2022. https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-

430/subpart-B.  

[259][246] Burch, Jay and Christensen, Craig, Towards Development of an Algorithm for Mains Water Temperature. 

National Renewable Energy Laboratory, 2022.  

[260][247] Per 10 CFR 430, typical recovery efficiency of a gas water heater, which is used for the purposes of this 

measure as a proxy for thermal efficiency, is 0.75. See for example, 10 CFR 430 Subpart B Appendix C1, 5.6.1.1., 

December 2022. https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-B.  

[261][248] Based on computation of heat loss coefficients via conversion equations found in 10 CFR 429, 430, and 

431 Docket No. EERE-2015-BT-TP-0007, Energy Conservation Program for Consumer Products and Certain 

Commercial and Industrial Equipment, December 2022. 

[262][249] Based on the average standby loss specification (in °F/hr) of AHRI-certified Indirect Water Heater storage 

tanks, per the AHRI Directory, Air Conditioning, Heating, and Refrigeration Institute, December 2022. 

https://ahridirectory.org.  

[263][250] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs (TRM), 

Version 9, January 2022. 

https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f11006

71bdd/$FILE/NYS%20TRM%20V9.pdf  

 

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-B
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-B
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-B
https://ahridirectory.org/
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f1100671bdd/$FILE/NYS%20TRM%20V9.pdf
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f1100671bdd/$FILE/NYS%20TRM%20V9.pdf
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2.7.3 STORAGE WATER HEATER 

 

Market Residential/Multifamily 

Baseline Condition NC/TOS 

Baseline  Code 

End Use Subcategory Equipment 

Measure Last Reviewed January 2023 

 

 

Description 

This measure covers the installation of storage tank water heaters designed to heat and store water at a thermostatically 

controlled temperature.  This measure applies to potable hot water delivery only; it is not applicable to hot water heaters 

used for process loads or space heating. Additionally, qualifying equipment must be designed to heat water to a 

temperature no greater than 180°F.  

 

Storage type units include residential gas storage water heaters with an input of 75,000 Btu per hour or less. 

 

This measure applies to replacement of existing storage type water heaters using the same heating fuel as the efficient 

case and assumes baseline to be a minimally code compliant water heater of the same type and heating fuel as the 

efficient case. For new construction, this measure assumes baseline to be a minimally code compliant storage-type water 

heater using the same heating fuel as the efficient case.  

Baseline Case 

The baseline condition is a minimally code compliant water heater equivalent to the existing water heater and with tank 

volume, input capacity and draw pattern equivalent to the efficient water heater. For new construction, the baseline 

condition is a minimally code compliant storage-type water heater with tank volume, input capacity and draw pattern 

equivalent to the efficient water heater.  

Efficient Case 

The compliance condition is an ENERGY STAR® rated gas storage water heater as directed by the measure description. 

Efficient storage tank water heaters must be eligible under ENERGY STAR® Program Requirements for Residential Water 

Heaters, Eligibility Criteria Version 5.0, effective April 2023. [263][256] Minimum UEF qualification for ENERGY STAR® 

equipment is shown in Table 2-185Table 2-185184. 

 

Field  Code  Changed
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Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ὔȾὃ 

Annual Fuel Savings 

ɝὝὬὩὶάί
ὋὖὈσφυψȢσσῳὝ

ρππȟπππ

ρ

ὟὉὊ

ρ

ὟὉὊ
 

Where, 

ὋὖὈ ρχȢς ὔ  

ῳὝ Ὕ Ὕ  

Peak Demand Savings 

ɝὯὡ ὔȾὃ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ .Ⱦ! 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-184 Calculation Parameters 

Variable Description Value Units Ref 

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

GPD Gallons per day 
Calculated, if unknown 

use 46 
Gal/day [251][258251] 

DTmain 

Average temperature difference between water 

heater set point temperature and the supply 

water temperature in water main 

Calculated °F  
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Variable Description Value Units Ref 

UEFq 
Uniform Energy Factor of the energy efficient 

measure 

Site-specific, if 

unknonwn look up in 

Table 2-185Table 

2-185184 

N/A  

Nppl Number of people served by the system 
Site-specific, if unknown 

use default 2.65 
persons [251][258251] 

Tset Water heater set point temperature 125 °F [252][259252] 

Tmain Supply water temperature in water main71 60 °F [253][260253] 

UEFb 
Uniform Energy Factor of the baseline condition, 

based on tank volume 

Look up in Appendix E: 

Code-Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

N/A  

8,760 Hours per year 8,760 Hours/yr  

365 Days per year 365 Days/yr  

3,412 Conversion from Btu to kWh 3,412 Btu/kWh  

8.33 
Energy required (Btu) to heat one gallon of 

water by one degree Fahrenheit 
8.33 Btu/gal°F  

100,000 Conversion from Btu to therms 100,000 Btu/therm  

17.2 
Assumed gallons of hot water used per day per 

person in household 
17.2 Gal/day/person [251][258251] 

CF Electric coincidence factor 
Look up in Table 

2-186Table 2-186 
N/A  

PDF Gas peak day factor 
Look up in Table 

2-186Table 2-186 
N/A  

EUL Effective useful life 
See Measure Life 

Section 
Years  

 

Table 2-185 Residential Water Heaters Energy Star Criteria 

Product Class  Rated Storage Volume and Input Rating  Draw Pattern 
Minimum 

UEF 

Gas-Fired Storage Water Heater 

Ҕ нл Ǝŀƭ ŀƴŘ Җ рр Ǝŀƭ Medium 0.81 

Ҕ нл Ǝŀƭ ŀƴŘ Җ рр Ǝŀƭ High 0.86 

> 55 gal Medium 0.86 

 

71 Average value across NJ climate zones, calculated as average ambient air temperature + 6 °F. 
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Peak Factors 

Table 2-186 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.8 [255][262255] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The effective useful life (EUL) is 11 years for gas water heaters and 13 years for electric water heaters. [261][254] 

References 

[264][251] ²ŀǘŜǊ wŜǎŜŀǊŎƘ CƻǳƴŘŀǘƛƻƴΥ άwŜǎƛŘŜƴǘƛŀƭ 9ƴŘ ¦ǎŜǎ ƻŦ ²ŀǘŜǊΣ ±ŜǊǎƛƻƴ нΥ 9ȄŜŎǳǘƛǾŜ wŜǇƻǊǘέΣ !ǇǊƛƭ нлмсΣ 

https://www.mrwa.com/PDF/2016WaterEndUseReport.pdf  

[265][252] 10 CFR 430 Appendix E to Subpart B of Part 430 Uniform Test Method for Measuring the Energy 

Consumption of Water Heaters, Section 2. Test Conditions, 2.5 Set Point Temperature   

https://www.ecfr.gov/current/title-10/chapter-II/subcharpter-D/part430/sybpart-B/appendix-E  

[266][253] Calculated from annual NJ temperatures using methodology in Burch, Jay and Christensen, Craig, 

"Towards Development of an Algorithm for Mains Water Temperature." National Renewable Energy Laboratory, 

2022 

[267][254] California Public Utilities Commission EUL Table, version 027 (updated November 12, 2022). Accessed 

December 30, 2022. https://www.caetrm.com/shared-data/value-table/EUL/  

[268][255] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs (TRM), 

Version 9, January 2022. 

https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f11006

71bdd/$FILE/NYS%20TRM%20V9.pdf.  

[269][256] Energy Star Residential Water Heaters Specification Final Draft v5.0 

https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Version%205.0%20Reside

ntial%20Water%20Heaters%20Final%20Draft%20Specification.pdf  

 

  

https://www.mrwa.com/PDF/2016WaterEndUseReport.pdf
https://www.ecfr.gov/current/title-10/chapter-II/subcharpter-D/part430/sybpart-B/appendix-E
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f1100671bdd/$FILE/NYS%20TRM%20V9.pdf
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f1100671bdd/$FILE/NYS%20TRM%20V9.pdf
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Version%205.0%20Residential%20Water%20Heaters%20Final%20Draft%20Specification.pdf
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Version%205.0%20Residential%20Water%20Heaters%20Final%20Draft%20Specification.pdf
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2.7.4 TANKLESS WATER HEATER 

 

Market Residential/Multifamily 

Baseline Condition NC/RF/DI 

Baseline  Code/Existing/Dual 

End Use Subcategory Equipment 

Measure Last Reviewed December 2022March 2026 

Changes since last version ¶ Corrected natural gas peak day factor 

 

 

Description 

This measure covers the installation of instantaneous type water heaters, which heat water but contain no more than one 

gallon of water per 4,000 Btu per hour of input. This measure applies to potable hot water delivery only; it is not 

applicable to hot water heaters used for process loads or space heating. Additionally, qualifying equipment must be 

designed to heat water to a temperature no greater than 180°F and, if electric power is required for operation, must use a 

single-phase external power supply. 

Instantaneous type units include fossil fuel instantaneous water heaters with a rated input capacity of greater than or 

equal to 50,000 and less than 200,000 Btu ǇŜǊ ƘƻǳǊ ŀƴŘ ŀ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǎǇŜŎƛŦƛŜŘ ǎǘƻǊŀƎŜ ŎŀǇŀŎƛǘȅ ƻŦ ƭŜǎǎ ǘƘŀƴ н ƎŀƭƭƻƴǎΣ 

ǊŜǎƛŘŜƴǘƛŀƭ ŜƭŜŎǘǊƛŎ ƛƴǎǘŀƴǘŀƴŜƻǳǎ ǿŀǘŜǊ ƘŜŀǘŜǊǎ ǿƛǘƘ ŀƴ ƛƴǇǳǘ ƻŦ мн ƪƛƭƻǿŀǘǘǎ ƻǊ ƭŜǎǎ ŀƴŘ ŀ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǎǇŜŎƛŦƛŜŘ 

storage capacity of less than 2 gallons. 

Baseline Case 

The retrofit baseline condition is a minimally code compliant water heater of type (storage-type or instantaneous) 

equivalent to the existing water heater and with tank volume (where applicable), input capacity and draw pattern 

equivalent to the efficient water heater. For new construction, the baseline condition is a minimally code compliant 40-

gallon storage-type with draw pattern equivalent to the efficient water heater (assume medium if unknown). 

Efficient Case 

The efficient case is an energy efficient fossil fuel or electric instantaneous type water heater as defined by the measure 

description.  

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ  ὯὡὬ ὯὡὬ  
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Where, 

ὯὡὬ  
ὋὖὈσφυψȢσσῳὝ

σȟτρςὟὉὊ
 ὉὰὩὧὸὶὭὧ ὄὥίὩὰὭὲὩ 

ὯὡὬ  π ὊέίίὭὰ ὊόὩὰ ὄὥίὩὰὭὲὩ 

ὯὡὬ  
ὋὖὈσφυψȢσσῳὝ

σȟτρςὟὉὊ
ὉὰὩὧὸὶὭὧ ὉὲὩὶὫώ ὉὪὪὭὧὭὩὲὸ ὅὥίὩ 

ὯὡὬ  π ὊέίίὭὰ ὊόὩὰ ὉὲὩὶὫώ ὉὪὪὭὧὭὩὲὸ ὅὥίὩ 

ὋὖὈ ρχȢς ὔ  

ЎὝ Ὕ Ὕ  

ЎὝ Ὕ Ὕ  

Annual Fuel Savings 

ɝὝὬὩὶάίὝὬὩὶάί ὝὬὩὶάί 

Where, 

ὝὬὩὶάί
ὋὖὈσφυψȢσσῳὝ

ρππȟπππὟὉὊ
 ὊέίίὭὰ ὊόὩὰ ὄὥίὩὰὭὲὩ 

ὝὬὩὶάί π ὉὰὩὧὸὶὭὧ ὄὥίὩὰὭὲὩ 

ὝὬὩὶάί
ὋὖὈσφυψȢσσῳὝ

ρππȟπππὟὉὊ
 ὊέίίὭὰ ὊόὩὰ ὉὲὩὶὫώ ὉὪὪὭὧὭὩὲὸ ὅὥίὩ 

ὝὬὩὶάί π ὉὰὩὧὸὶὭὧ ὉὲὩὶὫώ ὉὪὪὭὧὭὩὲὸ ὅὥίὩ 

ὋὖὈ ρχȢς ὔ  

ЎὝ Ὕ װ Ὕװ  װ

ЎὝ Ὕ װ Ὕװ  װ

Peak Demand Savings 

ɝὯὡ
Ὗὃ Ὗὃ ЎὝ

σȟτρς
ὅὊ 

Daily Peak Fuel Savings 

ЎὝὬὩὶάίὨὥώ ЎὝὬὩὶάίὖὈὊ 
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Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

 No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

 

Calculation Parameters 

Table 2-187 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲTherms Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎ-

dayPeak 

Daily peak fuel savings N/A Therms/day  

ɝTmain 

Average temperature difference 

between water heater set point 

temperature and the supply water 

temperature in water main (°F) 

Calculated °F  

ɝTamb 

Average temperature difference 

between water heater set point 

temperature and the surrounding 

ambient air temperature (°F) 

Calculated °F  

GPD Gallons per day 
Calculated,  

if Nppl unknown, use 46 
Gal/day [257][264257] 

Nppl Number of people in household 
Site-specific.  

If unknown, use 2.65 
N/A [264][271264] 
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Variable Description Value Units Ref 

Tset Water heater set point temperature 
Site-specific. 

 If unknown, use 125 
°F [258][265258] 

Tmain 
Supply water temperature in water 

main 
60 °F [259][266259] 

Tamb Surrounding ambient air temperature 70 °F  

UEFb 

Uniform Energy Factor of the baseline 

condition 

Retrofit: Site-specific 

New construction: Look up in 

Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

N/A [262][269262] 

UEFq 

Uniform Energy Factor of the energy 

efficient measure. 
Site-specific N/A  

UAb 

Overall heat loss coefficient of the 

baseline condition. 

Storage water heater 

baseline: UAb = 7.85 

Indirect water heater 

baseline: UAb = 0 

(Btu/h-°F). [260][267260] 

UAq 

Overall heat loss coefficient of the 

energy efficient measure. 
0 (Btu/h-°F). [261][268261] 

365 Days per year 365 Days/yr  

3,412 Conversion from Btu to kWh 3,412 Btu/kWh  

8.33 

Energy required (Btu) to heat one 

gallon of water by one degree 

Fahrenheit 

8.33 Btu/gal-°F  

100,000 Conversion from Btu to therms 100,000 Btu/therm  

CF Electric coincidence factor 
Look up in Table 2-188Table 

2-188 
N/A  

PDF Peak day factor 
Look up in Table 2-188Table 

2-188 
N/A  

EUL Effective useful life See Measure Life Section Years  

 

Peak Factors 

Table 2-188 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.8 [263][270263] 

Natural gas peak day factor (PDF) N/ASee Appendix G: Natural Gas Peak Day Factors  
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Measure Life 

The remaining useful life (RUL) for retrofit projects is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 2-189 Measure Life 

Equipment New construction EUL Retrofit RUL Ref 

Instantaneous Water Heater 20 6.66 [263][270263] 

 

References 

[270][257] Water Research Foundation: Residential End Uses of Water, Version 2, April 2016, p. 5; 17.2 GPD 

equated from the report findings indicating an average 2.65 people per household and 45.5 GPD per household, 

April 2016. 

[271][258] 10 CFR 430 Appendix E to Subpart B of Part 430 Uniform Test Method for Measuring the Energy 

Consumption of Water Heaters, Section 2. Test Conditions, 2.5 Set Point Temperature, December 2022. 

[272][259] Burch, Jay and Christensen, Craig, "Towards Development of an Algorithm for Mains Water 

Temperature." National Renewable Energy Laboratory, 2022. 

[273][260] Based on computation of heat loss coefficients via conversion equations found in 10 CFR 429, 430, and 

431 Docket No. EERE-2015-BT-TP-0007, Energy Conservation Program for Consumer Products and Certain 

Commercial and Industrial Equipment, December 2022. 

[274][261] Based on the average standby loss specification (in °F/hr) of AHRI-certified Indirect Water Heater storage 

tanks, per the AHRI Directory, December 2022. 

[275][262] 10 CFR 430.32(d), December 2022. 

[276][263] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs (TRM), 

Version 9, January 2022. 

https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f11006

71bdd/$FILE/NYS%20TRM%20V9.pdf 

[277][264] Residential End Uses of Water: Version 2 Executive Report (Water Research Foundation), Pg 8. 

https://www.circleofblue.org/wp-content/uploads/2016/04/WRF_REU2016.pdf  

 

  

https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f1100671bdd/$FILE/NYS%20TRM%20V9.pdf
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f1100671bdd/$FILE/NYS%20TRM%20V9.pdf
https://www.circleofblue.org/wp-content/uploads/2016/04/WRF_REU2016.pdf
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2.7.5 COMBINATION BOILER 

 

Market Residential  

Baseline Type TOS/NC/EREP 

Baseline  Code/Existing/Dual 

End Use Subcategory Equipment 

Measure Last Reviewed January 2024 

Changes Since Last Version  

 

 

Description 

This section provides energy savings algorithms for qualifying gas combination boilers installed in residential settings. A 

combination boiler is a space heating system that also has the capability to provide instantaneous domestic hot water. The 

input values are based on the specifications of the actual equipment being installed, federal equipment efficiency 

standards, and regional estimates of average baseline water heating energy usage.  

For new construction, and time of sale replacement of failed equipment at the end of the boiler useful life, the baseline 

unit is a code compliant unit with an efficiency as required by IECC 2021, which is the current code adopted by the State of 

New Jersey. 

For early replacement programs, the baseline efficiency is the existing boiler efficiency for the remaining life of the existing 

boiler and a code efficiency boiler for the remaining life of the measure.   

Baseline Case 

Space Heating Component: 

¶ NC/TOS: Single baseline of boiler of the same fuel type as the installed equipment which is compliant with IECC 2021. 

¶ EREP: Dual baseline 

¶ First baseline for existing equipment RUL: Existing boiler efficiency. If unknown, use minimally code-compliant 

ŜŦŦƛŎƛŜƴŎȅ ŦǊƻƳ ŎƻŘŜ ƛƴ ŦƻǊŎŜ ŀǘ ǘƛƳŜ ƻŦ ƛƴǎǘŀƭƭŀǘƛƻƴΦ LŦ ƛƴǎǘŀƭƭŀǘƛƻƴ ȅŜŀǊ ƛǎ ǳƴƪƴƻǿƴΣ ŀǎǎǳƳŜ ѿ 9¦[ Ƙŀǎ ŜƭŀǇǎŜŘΦ  

¶ Second baseline for remainder of measure EUL: Boiler compliant with IECC 2021. 

Domestic Hot Water Component: 

¶ NC/TOS: Single baseline of a storage water heater of the same fuel type as the installed equipment which is compliant 

with IECC 2021. 

¶ EREP: Dual baseline 

¶ First baseline for existing equipment RUL: Existing water heater efficiency. If unknown, use minimally code-compliant 

efficiency for a storage water heater from code in force at time of installation. If installation year is unknown, assume 

ѿ 9¦[ Ƙŀǎ ŜƭŀǇǎŜd.  
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¶ Second baseline for remainder of measure EUL: Storage water heater compliant with IECC 2021. 

Efficient Case 

The compliance condition is a combi-boiler unit with a heating efficiency higher than code. Qualifying systems must not 

have a water storage tank.  

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ ὔȾὃ 

Annual Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάί  ɝὝὬὩὶάί  

Where,  

ῳὝὬὩὶάί  ὅὥὴ ὉὊὒὌ  
ὃὊὟὉὃὊὟὉϳ ρ

ρππ
 

ῳὝὬὩὶάί  
ὋὖὈσφυψȢσσ Ὕ Ὕ

ρππȟπππ
 

ρ

ὟὉὊ

ρ

ὟὉὊ
  

ὋὖὈ ρχȢς ὔ  

Peak Demand Savings 

ɝὯὡ  ὔȾὃ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms: 

Lifetime Fuel Energy Savings 

No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 
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Calculation Parameters 

Table 2-190 Calculation Parameters 

Variable Description Value Units Ref 

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲ¢ƘŜǊƳǎBoiler 
Annual fuel savings from space 

heating 
Calculated Therms/day  

ɲ¢ƘŜǊƳǎDHW 
Annual fuel savings from water 

heating 
Calculated Therms/day  

GPD Gallons per day of hot water use Calculated, if unknown use 46 Gal/day [272][279272] 

Capin Input capacity of qualifying boiler Site-specific kBtu/hr  

AFUEq Boiler proposed efficiency Site-specific N/A  

NPeople  
Number of people served by the 

system 
Site-specific people  

Tset Water heater setpoint temperature Site-specific, if unknown, use 125 °F [870] [266] 

UEFq 
Efficient case water heater Uniform 

Energy Factor 
Site-specific, if unknown use 0.8772 N/A  

EFLHh 
Boiler equivalent full load hours of 

operation during heating season 

Look up in Appendix C: Heating and 

Cooling EFLHAppendix C: Heating and 

Cooling EFLH 

Hours [869][265] 

AFUEb Boiler baseline efficiency 

TOS/NC: Code compliant baseline 

values given in Table 2-191Table 2-191 

EREP: Site-specific, if unknown use code 

efficiency in force when equipment was 

new. If vintage unknown, assume  

EUL has elapsed.  

N/A [266][273266] 

UEFb 

Baseline water heater Uniform 

Energy Factor 

TOS/NC: Code compliant baseline 

values if unknown use 0.657  

EREP: Site-specific, if unknown use code 

efficiency in force when equipment was 

new. If vintage unknown, assume  

EUL has elapsed.   

N/A [872] [266] 

Tmain Incoming water main temperature73 60 °F [871] [267] 

100 Unit conversion from kBtu to therm 100 kBtu/therm  

 

72 Minimum UEF for instantaneous (tankless) water heaters from Energy Star 
73 Average value across 5 NJ climate zones. Calculated from annual average ambient air temperature + 6 deg F. 
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Variable Description Value Units Ref 

365 Days per year 365 Day/yr  

8.33 Unit conversion, Btu/galẗF 8.33 Btu/gaƭɧẗF   

100,000 Unit conversion, Btu/therm 100,000 Btu/therm  

8,760 Hours in one year 8760 Hours  

PDF Peak day factor Look up in Table 3-416Table 2-192 N/A  

EUL Estimated useful life See Measure Life Section Years [874] [270] 

 

Table 2-191 Baseline AFUE of Single Family Boilers 

Product Class 
AFUE Manufactured before 

Sep 1, 2012 

AFUE (Manufactured on and 

after Sep 1, 2012 and before 

Jan 15, 2021) 

AFUE (Manufactured on and 

after January 15, 2021) 

Gas-fired hot water boiler 0.80 0.82 0.84 

Gas-fired steam boiler 0.75 0.80 0.82 

Oil-fired hot water boiler 0.80 0.84 0.86 

Oil-fired steam boiler 0.80 0.82 0.85 

 

Peak Factors 

Table 2-192 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life  

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 2-193 Measure Life 

Equipment EUL RUL Ref 

Combination Boiler 22 7.3 [874][270] 

References 

[278][265] Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022  

[279][266] 10 CFR 430 Appendix E to Subpart B of Part 430 Uniform Test Method for Measuring the Energy 

Consumption of Water Heaters, Section 2. Test Conditions, 2.5 Set Point Temperature, December 2022. 
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[280][267] Burch, Jay and Christensen, Craig, Towards Development of an Algorithm for Mains Water Temperature 

(National Renewable Energy Laboratory). 

https://www.energystar.gov/ia/partners/prod_development/new_specs/downloads/water_heaters/AlgorithmFo

rMainsWaterTemperature.pdf  

[281][268] The referenced federal standards for the baseline UEF are dependent on both draw pattern and tank 

size. A weighted average baseline UEF was calculated with a medium draw pattern from the referenced federal 

standards and water heating equipment market data from the Energy Information Association 2009 residential 

energy consumption survey for NJ74 assuming tank sizes of 30 gallons for small water heaters, 40 gallons for 

medium water heaters, and 55 gallons for large water heaters. 

[282][269] άwŜƎǳƭŀǘƛƻƴǎΦƎƻǾΦέ ƴΦŘΦ ǿǿǿΦǊŜƎǳƭŀǘƛƻƴǎΦƎƻǾΦ !ŎŎŜǎǎŜŘ 5ŜŎŜƳōŜǊ моΣ нлннΦ Based on computation of 

heat loss coefficients via conversion equations found in 10 CFR 429, 430, and 431 Docket No. EERE-2015-BT-TP-

0007, Energy Conservation Program for Consumer Products and Certain Commercial and Industrial Equipment: 

Test Procedures for Consumer and Commercial Water Heaters. Heat loss coefficient was calculated for a 

minimally code compliant fuel storage water heater found to be the most typical in terms of storage and input 

capacity, representing storage type water heaters of between 20 and 55 gallon capacity (40 gallon, 40,000 Btu/h 

assumed). Results of heat loss coefficient evaluation for this assumed baseline is used to represent the 

UAbaseline term.   

[283][270] https://www.regulations.gov/document/EERE-2015-BT-TP-0007-0004   

[284][271] Food Service Technology Center, Design Guide ς Energy Efficient Heating, Delivery and Use, Table 1. 

Typical hot water system cost for restaurants, March 2010  

[285][272] Water Research Foundation: Residential End Uses of Water, Version 2, April 2016, p. 5; 17.2 GPD 

equated from the report findings indicating an average 2.65 people per household and 45.5 GPD per household. 

  

 

74 Available at: https://www.eia.gov/consumption/residential/data/2009/hc/hc8.8.xls 

https://www.regulations.gov/document/EERE-2015-BT-TP-0007-0004
https://www.eia.gov/consumption/residential/data/2009/hc/hc8.8.xls
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2.7.6 WATER HEATING SETBACK 

 

Market Residential/Multifamily 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Control 

Measure Last Reviewed December 2022March 2026 

Changes Since Last Version ¶ Included surface area for storage tanks with 60 and 75 gallon capacities. 

¶ Updated recovery efficiencies of HPWH and gas water heater 

 

 

Description 

This measure relates to turning down an existing hot water tank thermostat setting that is at 130 degrees or higher. 

Savings are provided to account for the resulting reduction in standby losses. This is a retrofit measure. 

Baseline Case 

The baseline condition is a hot water tank with a thermostat setting that is 130 degrees or higher. Note if there are more 

than one DHW tanks in the home at or higher than 130 degrees and they are all turned down, then the savings per tank 

can be multiplied by the number of tanks. 

Efficient Case 

The efficient condition is a hot water tank with the thermostat reduced to no lower than 120 degrees. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ
Ὗ ὃ Ὕ Ὕ Ὄὶί

σȟτρςὙὉ
 

Annual Fuel Savings 

ɝὝὬὩὶάί
Ὗ ὃ Ὕ Ὕ Ὄὶί

ρȟππρππȟπππὙὉ
 

Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

Ὄὶί
ὅὊ 
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Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Energy Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-194 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎ-dayPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLifetime Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLifetime Lifetime fuel savings Calculated Therms  

U 
Overall heat transfer coefficient of 

tank  

Site-specific, if unknown use 

0.08375 

(Btu/Hr-°F-

ft2) 
[275] 

A Surface area of storage tank  
Site-specific, if unknown look up 

in Table 2-195 
Ft2 [280][273] 

Tb Hot water setpoint prior to adjustment Site-specific, if unknown use 130 °F [283][276] 

Tq New hot water setpoint Site-specific, if unknown, use 120 °F [282][275] 

HoursHrs Number of hours in a year 8760 Hrs/yr  

REelectric Recovery efficiency of water heater 

Electric Hot Water Heater: 0.98 

Heat Pump Water Heater: 2.1 

3.56 

N/A 
[280][277] 

[278] 

REgas 

Recovery efficiency of gas water 

heater 
0.875 N/A [281][274] 

3,412 Conversion from Btu to kWh 3,412 Btu/kWh  

100,000 Conversion from Btu to therms 100,000 Btu/therm  

 

75 Assumes R-12 water tank 
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Variable Description Value Units Ref 

CF Electric coincidence factor Look up in Table 2-196 N/A  

EUL Effective useful life See Measure Life Section Years  

RUL Remaining useful life of existing unit See Measure Life Section Years  

 

Table 2-195 Assumed Surface Area of Storage Tank by Capacity 

Capacity (in gallons) Area (in square feet) 

30 19.16 

40 23.18 

50 24.99 

60 27.22 

75 30.87 

80 31.84 

If capacity is unknown, assume a 50 gallon tank. 

Peak Factors 

Table 2-196 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 1  

Natural gas peak day factor (PDF) N/A  

 

Measure Life  

The effective useful life for water heating setback is the smaller of 2 years or the remaining useful life of the water heater 

[282]. [275] 

References 

[286][273] Assumptions from Pennsylvania TRM, Volume 2. Area values were calculated from average dimensions 

of several commercially available units, with radius values measured to the center of the insulation, December 

2022. https://www.puc.pa.gov/filing-resources/issues-laws-regulations/act-129/technical-reference-

manual/Code of Federal Regulations, Title 10, Chapter II, Subchapter D, Part 430, Subpart B, Appendix E ς 

Uniform Test Method for Measuring the Energy Consumption of Water Heaters: 6.3.2 Recovery Efficiency, 

December 2022. https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-B#Appendix-

E-to-Subpart-B-of-Part-430. September 2024. https://www.puc.pa.gov/filing-resources/issues-laws-

regulations/act-129/technical-reference-manual/ 

[287][274] Code of Federal Regulations, Title 10, Chapter II, Subchapter D, Part 431, Section 431.110 (a) 430 , 

Subpart Bς Energy Conservation Standards and their Effective Dates. December 2022.March 2026. 

https://www.puc.pa.gov/filing-resources/issues-laws-regulations/act-129/technical-reference-manual/
https://www.puc.pa.gov/filing-resources/issues-laws-regulations/act-129/technical-reference-manual/
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https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-431#431.110. 

https://www.ecfr.gov/current/title-10/part-430#p-Appendix-E-to-Subpart-B-of-Part-430(6.)(6.3)(6.3.3). 

[288] Mid-Atlantic TRM V10, December 2022. 

https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-

%20CT%20FORMAT.pdf.  

[275] Mid-Atlantic TRM V10, December 2022. https://neep.org/sites/default/files/media-files/trmv10.pdf 

[276] Technical Reference Manual Volume 2: Residential Measures (20192024); Pg 73, 

https://www.puc.pa.gov/filing-resources/issues-laws-regulations/act-84, 

https://www.puc.pa.gov/pcdocs/1848563.pdf 

[277] AHRI Directory. All electric storage water heaters have a recovery efficiency of 0.98 

[289][278] Equivalent to COP for HPWH. If HPWH UEF is known but COP of HPWH compressor is unknown, assume 

compressor efficiency is UEF/0.9. Given an average UEF of 3.20 as found in the 2023 Pennsylvania Statewide Act 

129/technical-reference-manual/ Residential Baseline Study, Table 110 this yields a default COP of 3.56. 

https://www.puc.pa.gov/media/2883/2023_pa_residential_baseline_study.pdf 

 

  

https://www.ecfr.gov/current/title-10/part-430#p-Appendix-E-to-Subpart-B-of-Part-430(6.)(6.3)(6.3.3)
https://neep.org/sites/default/files/media-files/trmv10.pdf
https://www.puc.pa.gov/pcdocs/1848563.pdf
https://www.puc.pa.gov/media/2883/2023_pa_residential_baseline_study.pdf
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2.7.7 FAUCET AERATORS AND SHOWERHEADS 

 

Market Residential/Multifamily 

Baseline Condition RF/TOS/EREP 

Baseline  Existing/Code 

End Use Subcategory Water Conservation 

Measure Last Reviewed February 2024April 2026 

Changes Since Last Version ¶ Added EREP baseline type 

¶ Updated default values for UEF and average number of people per household 

¶ Updated references 

 

 

Description 

This measure presents the assumptions, analysis, and savings from adding low-flow aerators to faucets in kitchens and 

bathrooms, and for replacing standard showerheads with low-flow showerheads. 

Savings for low-flow fixture measures are determined using the total change in flow rate (gallons per minute) per unit 

from the baseline (existing) fixture to the efficient low-flow fixture. This measure applies to residential and multifamily 

buildings. 

Baseline Case 

TOS: the baseline is a standard faucet or a showerhead meeting maximum flow given in the NJ A5160 [859].[284].  

RF: the baseline is the actual flow rate of the existing faucet. If unknown, default to the TOS baseline of a standard faucet 

or a showerhead meeting maximum flow given in the NJ A5160. [284]. 

EREP: the baseline is the minimum code-allowed flow rate (GPM) for the showerheads being replaced [291]. 

Efficient Case 

The efficient condition is an energy efficient faucet aerator or showerhead with rated flow rate less than maximum flow 

rate given in the NJ A5160 [859].[284]. Actual flow rates of the installed fixture are used to estimate the savings.  

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ ɝὌὕ ɝὝ
ψȢσσ

σȟτρς

ρ

ὟὉὊ
Ὂ  

Where, 
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Aerators: ɝὝ Ὕ Ὕ   

Showerheads: ɝὝ Ὕ Ὕ  

 

Aerators: 

ЎὌὕ Ὃὖὓ Ὂ ȟ  Ὃὖὓ Ὂ ȟ

ρ

ὔ
ὸ ὔ σφυ 

Showerhead: 

ЎὌὕ Ὃὖὓ Ὂ ȟ  Ὃὖὓ Ὂ ȟ

ρ

ὔ
ὸ ὔ σφυ 

Annual Fuel Savings 

ЎὝὬὩὶάί ЎὌὕ ЎὝ
ψȢσσ

ρππȟπππ

ρ

ὟὉὊ
Ὂ  

Peak Demand Savings 

ɝὯὡ ЎὯὡὬ ὉὝὈὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ЎὝὬὩὶάίװ ὖὈὊ 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Energy Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-197 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  
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Variable Description Value Units Ref 

ɲI2O Annual water savings Calculated Gal/yr  

ɲTmain 

Average temperature different 

between faucet/shower operating 

temperature and the supply water 

temperature 

Calculated.  If unknown, use 

25. 
°F  

UEF Uniform Energy Factor76 

Site-specific. If unknown, 

assume 0.9293 (electric) or 

0.58 (gas) 

N/A [291][286] 

Nfaucet Avg no of Faucets per household 
Site-specific. If unknown, 

look up in Table 2-198 
N/A [290][285] 

Nshower Avg no of Showers per household 
Site-specific. If unknown, 

look up in Table 2-198 
N/A [290][285] 

Npersons 
Average number of people per 

household 

Site-specific. If unknown, 

assume 2.86(ETG), 2.66(SJG), 

or 2.66 

Person/ 

household 
[284][279][292] 

GPMb Baseline flowrate 

RF: Site-specific, if unknown 

look up in Table 2-198   

TOS: Look up in Table 

2-198Table 2-197Table 

2-198 

Gal/min 
[286] 

[289][284][291] 

GPMq Efficient flowrate Site-specific Gal/min [289] 

Tfaucet Faucet existing temperature 
Site-specific. If unknown, 

look up in Table 2-198 
°F [292][287] 

Tshower Showerhead existing temperature 
Site specific, use 105 if 

unknown 
°F [294][289] 

Felec 
Factor to account for presence or 

absence of electric water heater 

1 if electric water heater; 0 if 

gas water heater; if 

unknown look up in 

Appendix K: DHW and Space 

Heat Fuel Split or default77 = 

0.25 

N/A  

 

76 Take UEF from application using the existing water heater's model number look up. If unknown, then UEF is determined by the Department of 

9ƴŜǊƎȅΩǎ ǘŜǎǘ ƳŜǘƘƻŘ ƻǳǘƭƛƴŜd in 10 CFR Part 430, Subpart B, Appendix E (accessible here: https://www.ecfr.gov/current/title-10/chapter-II/subchapter-
D/part-430/subpart-C/section-430.32).C (accessible here: https://www.ecfr.gov/current/title-10/part-430/section-430.32#p-430.32(d)). 
Assume medium draw pattern if unknown. If storage capacity is also unknown, use the assumptions above for a 40 gallon, medium draw, electric or gas 
storage water heater. 
77 From 2015 RECS microdata for Middle Atlantic Div 8. Of 228 households, fuel mix for water heating is 71% gas and 25% electric. No savings are 

attributed to 4% of households which use other fuel sources. From ADM, Program Year 3 Extension and Program Year 4 Evaluation, Measurement and 

Verification Report, Section 2.7 PY4 Gross and Net Impact Evaluation Results. Prepared for South Jersey Industries Utility: Elizabethtown Gas, December 

2025 and from ADM, Program Year 3 Extension and Program Year 4 Evaluation, Measurement and Verification Report, Section 2.7 PY4 Gross and Net 

Impact Evaluation Results. Prepared for South Jersey Industries Utility: South Jersey Gas, December 2025. 

https://www.ecfr.gov/current/title-10/part-430/section-430.32#p-430.32(d)
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Variable Description Value Units Ref 

Fgas 
Factor to account for presence or 

absence of fossil fuel water heater 

1 if gas water heater; 0 if 

electric water heater; if 

unknown look up in 

Appendix K: DHW and Space 

Heat Fuel Split or default 78 = 

0.71 

N/A  

tuse 
Average minutes of use per 

person per fixture per day 
Look up in Table 2-198 

Minutes/ 
person/day 

[285][295][280][290] 

Fthrottle, b 

Ratio of user setting to full 

throttle flow rate for baseline 

fixture 

Aerator: 0.83 

Showerhead: 0.9 
N/A [288][295][283][290] 

Fthrottle, q 

Ratio of user setting to full 

throttle flow rate for low flow 

fixture 

Aerator: 0.95 

Showerhead: 0.9 
N/A 

[288] 

[295][283][290] 

Tmain 
Supply water temperature in 

water main79 
60 °F [287][282] 

ETDF Energy to Demand Factor 
Aerator: 0.000134 

Showerhead: 0.00008014 
kW/kWh/yr [286][281] 

8.33 

Energy required to heat one 

gallon of water by one degree 

Farenheit 

8.33 Btu/gal°F  

3,412 Conversion factor from Btu/h to 

kW 
3,412 Btu/h/kW  

100,000 Conversion factor from Btu to 

therms 
100,000 Btu/therm  

365 Number of days per year 365 Days/yr  

PDF Peak day factor Look up in Table 2-199 N/A  

EUL Effective useful life See Measure Life Section Years  

 

 

 

78 From 2015 RECS microdata for Middle Atlantic Div 8. Of 228 households, fuel mix for water heating is 71% gas and 25% electric. No savings are 

attributed to 4% of households which use other fuel sources.Ibid. 
79 Average value across 5 NJ climate zones. Calculated from annual average ambient air temperature + 6°F. See Reference [285].[282][4]. 

Field  Code  Changed
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Table 2-198 Calculation Assumptions per Fixture Type 

Fixture Type Location 
Baseline gallons per 

minute (GPMb) 

Daily use 

duration (tuse) 

Operating 

temperature 

(Tfaucet, Tshower) 

(°F) 

Faucets/showers 

per household 

(Nfaucet, Nshower) 

Faucet aerator 

Kitchen 
1.8 

2.39 (ETG) 
2.58 (SJG) 

4.5 93 1 

Private restroom 
1.5 

2.33 (ETG) 
2.82 (SJG) 

1.6 86 1.75 

Unknown 1.6 2.5 88 1.5 

Showerhead Any 

RF/TOS: 2.0 
EREP: 2.5 
2.37 (ETG) 
2.62 (SJG) 

6.15 105 

QHEC80: 1.56 
HPwES6HPwES81: 

2.46 

 

Peak Factors 

Electric coincidence is included in the ETDF factor. 

Table 2-199 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life  

The effective useful life (EUL) for both aerators and showerheads is 10 year [293][288].  

Non-Energy Impacts 

Aerators: 

ЎὌὕ Ὃὖὓ Ὂ ȟ  Ὃὖὓ Ὂ ȟ

ρ

ὔ
ὸ ὔ σφυ 

Showerhead: 

ЎὌὕ Ὃὖὓ Ὂ ȟ  Ὃὖὓ Ὂ ȟ

ρ

ὔ
ὸ ὔ σφυ 

 

80 QHEC = Quick Home Energy Check-up; HPwES = Home Performance with ENERGY STAR Program 
81 Ibid. 
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D/part-430/subpart-C/section-430.32#p-430.32(p) 

[292] ADM, Program Year 3 Extension and Program Year 4 Evaluation, Measurement and Verification Report, 

Section 2.7 PY4 Gross and Net Impact Evaluation Results. Prepared for South Jersey Industries Utility: South 

Jersey Gas, December 2025. 

  

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32#p-430.32(p)
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32#p-430.32(p)
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2.7.8 THERMOSTATIC SHOWERHEADS 

 

Market Residential/Multifamily 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Water Conservation 

Measure Last Reviewed December 2022March 2026 

Changes Since Last Version ¶ Updated the order of the savings algorithm to be consistent with faucet aerator 

and showerhead measure  

¶ Added/updated parameter descriptions 

¶ Updated references 

 

 

Description 

This measure covers the installation of thermostatic shower restriction valves, which are valves attached to a showerhead 

supply for reduction of domestic hot water flow and associated energy usage in a single or multifamily household. 

The device restricts hot water flow through the showerhead by activating the trickle or stop flow mode when water 

reaches a predetermined set temperature, as designed by the manufacturer.  

The throttle factor should be used only when rated flows are used and not the actual measured flow. 

Baseline Case 

The baseline equipment is the residential showerhead without the restrictor valve installed. 

Efficient Case 

To qualify for this measure the installed equipment must be a thermostatic restrictor shower valve installed on a 

residential showerhead. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ Ὃὖὓ Ὂ ɝὌὕ ɝὝ
ψȢσσ

σȟτρς

ρ

ὟὉὊ
Ὂ  

Where: 

ɝὝ Ὕ Ὕ  
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ЎὌὕ Ὃὖὓ Ὂ ȟ

 Ὃὖὓ Ὂ ȟ

ρ

ὔ
ὓὭὲ

ὖὩὶίέὲ

ὌέόίὩὬέὰὨ

ὛὬέύὩὶί

ὖὩὶίέὲȾὈὥώ

ὛὬέύὩὶί

ὖὩὶίέὲ ὼ Ὀὥώ

σφυ

ὔ

ψȢσσ
Ὕ Ὕ

ὟὉὊσȟτρς
ὍὛὙὊ ὔ σφυ 

 

Annual Fuel Savings 

ɝὝὬὩὶάίὋὖὓ Ὂ ὓὭὲ
ὖὩὶίέὲ

ὌέόίὩὬέὰὨ

ὛὬέύὩὶί

ὖὩὶίέὲὈὥώϳ

σφυ

ὔ
ψȢσσ

Ὕ Ὕ

ὟὉὊρππȟπππ

ὍὛὙὊ ЎὝὬὩὶάί ЎὌὕ ЎὝ
ψȢσσ

ρππȟπππ

ρ

ὟὉὊ
Ὂ  

 

Peak Demand Savings 

ɝὯὡ ЎὯὡὬ ὉὝὈὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Energy Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

 

Calculation Parameters 

Table 2-200 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²Ƙlife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎlife Lifetime fuel savings Calculated Therms  
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Variable Description Value Units Ref 

ɲI2O Annual water savings Calculated Gal/yr  

ɲTmain 

Average temperature different 

between shower operating 

temperature and the supply 

water temperature 

Calculated °F  

GPMGPMb 
Flow rate of the 

showerheadBaseline flowrate 

Site-specific, if unknown 

look up in Table 2-201 
Gal/min 

[296][303][293] 

[300] [303] 

GPMq Efficient flowrate 

Site-specific, if unknown 

look up in Table 

2-201Table 2-200 

Gal/min 
[293] [300] 

[303] 

Person/HouseholdNpersons 

Average number of people per 

household 

Site-specific, if unknown 

assume 3.36 (ETG) 

2.46 (SJG) 

2.6663 (All others) 

Person/ 

household 
[298][295] 

Showers/person/  per 

day 
Showers Per Capita Per Day 

Site-specific, if unknown 

assume 0.75 

Showers/person/  

per day 
[299][296] 

NShower 
Average number of 

showerheads Per Household 

Site-specific, if unknown 

assume 1.10 
N/A [300][297] 

UEF Uniform Energy Factor 

Site-specific, if unknown 

assume 0.9293 

(electric) or 0.58 (gas) 

N/A [304][301][297] 

FElec 

Water heater fuel factor -Factor 

to account for presence or 

absence of electric water heater 

Look up in Table 2-202 N/A  

FNGFgas 

Water heater fuel factor - 

gasFactor to account for 

presence or absence of fossil 

fuel water heater 

Look up in Table 2-202 N/A  

FThrottleFthrottle, b 

Ratio of actual shower gpmuser 

setting to showerhead rated 

gpmfull throttle flow rate for 

baseline fixture 

Showerhead: 0.9 N/A [299][296] 

Fthrottle, q 

Ratio of user setting to full 

throttle flow rate for low flow 

fixture 

Showerhead: 0.9 N/A [296] 

MinWaste 

Hot water waste time avoided 

due to thermostatic restrictor 

valve 

0.98 Minutes [297][294] 

TShower Temperature at showerhead 105 °F [301][298] 
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Variable Description Value Units Ref 

TMain 
Supply water temperature in 

water main82 
60 °F [304] 

ISR In-Service Rate 

Look up by program in 

Appendix J: In-Service 

Rates, or use default 

value = 1 

N/A  

8.33 

Energy required to heat one 

gallon of water by one degree 

Farenheit 

8.33 Btu/gal°F  

3,412 
Conversion factor from Btu/h to 

kW 
3,412 Btu/h/kW  

100,000 
Conversion factor from Btu to 

therms 
100,000 Btu/therm  

365 Number of days per year 365 Days/yr  

ETDF Energy to Demand Factor 

SF: 0.000080140001057 

MF: 0.0001006 

Unknown: 0.0001046  

(kW/ kWh/yr) [302][299] 

CF Electric coincidence factor Look up in Table 2-203 N/A  

PDF Gas peak demand factor Look up in Table 2-203 N/A  

EUL Effective useful life of new unit 
See Measure Life 

Section 
Years  

RUL 
Remaining useful life of existing 

unit 

See Measure Life 

Section 
Years  

 

82 Average value across 5 NJ climate zones. Calculated from annual average ambient air temperature + 6°F. 
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Table 2-201 GPM 

Installation case GPM 

Existing Showerhead (GPMb) 2.5 

New Conventional Showerhead 2.0 

Low Flow Showerhead 1.5 

 

Table 2-202 Water Heater Fuel Factors 

Water Heater Fuel Type FElec FgasNG 

Electric 1 0 

Gas 0 1 

Unknown 
Look up in Appendix K: DHW and Space 

Heat Fuel Split or default = 0.18 

Look up in Appendix K: DHW and Space 

Heat Fuel Split or default = 0.82 

 

Peak Factors 

Table 2-203 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A83  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life   

Table 2-204 Measure Life 

Equipment EUL RUL Ref 

Thermostatic Showerheads 10 3.3 [305][302] 

 

References 

[302][293] Cadmus and Opinion Dynamics Evaluation Team. Showerhead and Faucet Aerator Meter Study: For 
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83 Peak electric demand embedded in ETDF.  
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2.7.9 PIPE INSULATION 

 

Market Residential/Multifamily 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Insulation 

Measure Last Reviewed April 20252026 

Changes Since Last Version ¶ Corrected baseline product of overall heat transfer coefficient and pipe area per foot 

from uninsulated pipe (UA/L baseline) 

¶ Corrected efficient case product of overall heat transfer coefficient and pipe area per 

foot from uninsulated pipe (UA/L qualified) 

¶ Updated UA/L values,the reference links and added CPVC/PEX pipingnumbers 

 

 

Description 

This measure covers the installation of fiberglass, rigid foam, and cellular glass pipe insulation on exposed and uninsulated 

metal or steel piping with a nominal diameter between 0.50έ ŀƴŘ 4Φллέ ŦƻǊ Ƙƻǘ ǿŀǘŜǊ andor steam type space heating 

and/or domestic hot water (DHW) distribution systems in residential buildings. The measure is restricted to insulation of 

hot water distribution pipes and/or space heat (hot water or steam) distribution pipes and/or hot water distribution pipes 

in unconditionesunconditioned/unheated spaces only.  

In New Jersey, the 2021 International Energy Conservation Code (IECC) generally defines the residential energy efficiency 

code requirements, but the IECC does not include residential service water heating provisions, leaving federal equipment 

efficiency standards to define baseline. 

This measure caters for all insulation types given that they are IECC 2021 code compliant and are installed by certified 

professionals.. The R-value of an insulation is the thermal resistance of its constituent material, which is derived by dividing 

ǘƘŜ ǘƘƛŎƪƴŜǎǎ ƻŦ ǘƘŜ ƳŀǘŜǊƛŀƭ ōȅ ǘƘŜ ƳŀǘŜǊƛŀƭΩǎ ǘƘŜǊƳŀƭ ŎƻƴŘǳŎǘƛǾƛǘȅΣ ƻǊ ƪ-ǾŀƭǳŜΦ ¢ƘŜǊƳŀƭ ǘǊŀƴǎƳƛǘǘŀƴŎŜΣ ƻǊ ǘƘŜ ƳŀǘŜǊƛŀƭΩǎ ¦-

factor, is the inverse of the R-value.  

Baseline Case 

The baseline condition is uninsulated copper, steel, or CPVC/PEX domestic hot water or space heating piping located in an 

unconditioned space.  

Efficient Case 

The efficient case is insulated copper, steel, or CPVC/PEX domestic hot water or space heating piping located in an 

unconditioned space conforming to the requirements of IECC 2021 Section R403.5.2 [315] which require hot water piping 

with 3/4" nominal diameter and larger to be insulated with a minimum thermal resistance of R-3. 
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Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ

Ὗὃ
ὒ

Ὗὃ
ὒ

  ὒ  Ὕ Ὕ  Ὤὶί  ὛὊ

Ὁὸ   σȟτρς
  

Annual Fuel Savings 

ɝὝὬὩὶάί 

Ὗὃ
ὒ

Ὗὃ
ὒ

  ὒ  Ὕ Ὕ  Ὤὶί ὛὊ

Ὁὸ   ρππȟπππ
 

Peak Demand Savings 

ῳὯὡ
ῳὯὡὬ

ψȟχφπ
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Energy Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-205 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

L Length of installed insulation Site-specific ft   
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Variable Description Value Units Ref 

Tpipe 

Average temperature of hot water or 

steam in distribution system piping 

Site-specific, if unknown: 

DHW: 125 

HW Boiler84: 160 

Steam Boiler85: 212 

°F [310] [307]  

Tamb 
Surrounding average ambient air 

temperature 

Site-specific, if unknown: 

DHW: 7086 

Space Heat: 5087 

°F [313][310] 

Etfuel 
Recovery Efficiency of fuel water heaters 

or AFUE of boiler for space heating 

Site-specific, if unknown: 

DHW88: 0.75 

Space Heating Boilers: 

Look up in Table 2-208 

N/A [308][315][305][312] 

Etelec
 

Recovery Efficiency of electric water 

heaters 

Site-specific, if unknown: 

Non- Heatheat Pump 

DHW89: 0.98 

Heat Pump DHW: Look up 

in Table 2-209 

N/A 
[309][311] 

[306][308] 

hrs Annual operating hours 

For DHW: 8,760 

Boilers: Look up in 

Appendix C: Heating and 

Cooling EFLHAppendix C: 

Heating and Cooling EFLH 

hrs [316][313] 

(UA/L)b 

Product of Overall Heat Transfer 

Coefficient and Pipe Area (UA) per foot 

from uninsulated pipe90 

Look up in Table 2-206 Btu/hr-°F-ft [312][309] 

(UA/L)q 

Product of Overall Heat Transfer 

Coefficient and Pipe Area (UA) per foot 

from insulated pipe79pipe7 

Look up in Table 

2-207Table 2-207 
Btu/hr-°F-ft [317][309] 

 

84 Average of lowest typical hot water boiler setting of (120°F) and highest typical setting of (200°F). 
85 wŜǎƛŘŜƴǘƛŀƭ ōƻƛƭŜǊΩǎ ǎǘŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜ ǎƘŀƭƭ ōŜ ǘƘŜ ōƻƛƭƛƴƎ Ǉƻƛƴǘ ƻŦ ǿŀǘŜǊ ŀǘ ǎŜŀ ƭŜǾŜƭ όнмнϲCύΦ 
86 Average annual ambient temperature in unconditioned spaces. 
87 Average ambient temperature based on typical heating season conditions of unconditioned basements. 
88 Nominal gas or oil water heater recovery efficiency taken by CFR is 75% for deriving water energy consumption of consumer products such as 

dishwashers, etc. [306][1][305]. 
89 The CFR Uniform Test Method for the measurement of Standby Loss of Electric Storage Water Heaters, electric Storage-Type Instantaneous Water 

Heaters, and electric Instantaneous Water Heaters (Other Than Storage-Type Instantaneous Water Heaters) uses 98% efficiency for electric water 

heaters with immersed heating elements. [305][306] 
90 Also called Building Load Coefficient per unit length. 



Water Heating 

273 

 

Variable Description Value Units Ref 

SFelec 
Adjustment to electric water heating 

energy savings based on water heating fuel 

Electric WH: 1.0 

Fossil Fuel WH: 0 

Unknown WH: Look up in 

Appendix K: DHW and 

Space Heat Fuel 

SplitAppendix K: DHW and 

Space Heat Fuel Split or 

default91 = 0.18 

N/A [314][311] 

SFfuel 
Adjustment to fossil fuel water heating 

energy savings based on water heating fuel 

Electric WH: 0 

Fossil Fuel WH: 1.0 

Unknown WH: Look up in 

Appendix K: DHW and 

Space Heat Fuel 

SplitAppendix K: DHW and 

Space Heat Fuel Split or 

default 92 = 0.82 

N/A [314][311] 

CF Electric coincidence factor 
Look up in Table 

2-210Table 2-210 
N/A  

PDF Gas peak day factor 
Look up in Table 

2-210Table 2-210 
N/A  

EUL Effective useful life 
See Measure LifeMeasure 

Life Section 
Years  

RUL Remaining useful life of existing unit 
See Measure LifeMeasure 

Life Section 
Years  

 

Table 2-206 (UA/L)baseline 

Nominal 

Pipe 

Diameter 

(in) 

Bare Copper Piping Bare Steel Piping Bare CPVC/PEX 

Domestic Hot 

Water 

Hot Water 

Heat 
Steam Heat 

Hot Water 

Heat 
Steam Heat 

Domestic 

Hot Water 

Hot Water 

Heat 

0.50  0.4244 0.48 0.53 0.53 0.6059 0.3839 0.41 

0.75  0.5154 0.58 0.64 0.65 0.72 0.4648 0.50 

1.00  0.6265 0.70 0.78 0.79 0.88 0.5456 0.58 

1.25  0.7680 0.86 0.96 0.97 1.09 0.6769 0.72 

 

91 ά¦ƴƪƴƻǿƴέ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƘƻƳŜǎ ǿƛǘƘ ŜƭŜŎǘǊƛŎ ǿŀǘŜǊ ƘŜŀǘƛƴƎ ŘƛǾƛŘŜŘ ōȅ ǘƘŜ ǘƻǘŀƭ ƴǳƳōŜǊ ƻŦ ƘƻƳŜǎ ǿƛǘƘ ǿŀǘŜǊ ƘŜŀǘƛng in EIA Residential 

Energy Consumption Survey (RECS) 2015 for Middle Atlantic States, Table HC8.7. [7][311]. 
92 ά¦ƴƪƴƻǿƴέ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƘƻƳŜǎ ǿƛǘƘ Ǝŀǎ ǿŀǘŜǊ ƘŜŀǘƛƴƎ ŘƛǾƛŘŜŘ ōȅ ǘƘŜ ǘƻǘŀƭ ƴǳƳōŜǊ ƻŦ ƘƻƳŜǎ ǿƛǘƘ ǿŀǘŜǊ ƘŜŀǘƛƴƎ ƛƴ EIA Residential 

Energy Consumption Survey (RECS) 2015 for Middle Atlantic States, Table HC8.7. [7][311]. 
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Nominal 

Pipe 

Diameter 

(in) 

Bare Copper Piping Bare Steel Piping Bare CPVC/PEX 

Domestic Hot 

Water 

Hot Water 

Heat 
Steam Heat 

Hot Water 

Heat 
Steam Heat 

Domestic 

Hot Water 

Hot Water 

Heat 

1.50  0.8690 0.97 1.09 1.10 1.23 0.7578 0.81 

2.00  1.0410 1.19 1.33 1.34 1.51 0.9295 0.98 

2.50  1.2431 1.42 1.58 1.60 1.80 1.0407 1.11 

3.00  1.4957 1.70 1.90 1.92 2.16 1.2023 1.27 

3.50  1.6877 1.92 2.15 2.18 2.45 1.3438 1.42 

4.00  1.8798 2.14 2.40 2.43 2.7473 1.4852 1.57 

 

Table 2-207 (UA/L)q 

Nominal Pipe 

Diameter (in) 

Fiberglass Rigid Foam/Cellular Glass 

0.5 in 1 in 1.5 in 2 in  2.5 in 3 in 0.5 in 1 in 1.5 in 2 in  2.5 in 3 in 

0.50  
0.1412 0.1009 0.08 0.07 0.0706 0.06 0.1816 

0.13

12 
0.1110 

0.10

09 
0.09 0.08 

0.75  
0.1614 0.1110 0.09 0.08 0.07 0.07 0.2118 

0.15

14 
0.1312 0.11 0.10 0.09 

1.00  
0.1916 0.1312 0.10 0.09 0.08 0.0807 0.2421 

0.17

16 
0.1413 0.12 0.11 0.10 

1.25  
0.2219 0.1514 0.1211 0.10 0.09 0.08 0.2924 

0.20

18 
0.1615 

0.14

13 

0.131

2 

0.12

11 

1.50  
0.2521 0.1615 0.1312 0.1110 0.1009 0.09 0.3227 

0.22

20 
0.1816 

0.15

14 

0.141

3 
0.12 

2.00  
0.3025 0.1917 0.1514 0.1312 0.11 0.10 0.3832 

0.26

23 
0.2019 

0.17

16 
0.15 

0.14

13 

2.50  
0.3529 0.2220 0.1716 0.1413 0.1312 0.11 0.4537 

0.29

26 
0.2321 

0.19

18 

0.171

6 

0.16

15 

3.00  
0.4134 0.2623 0.2018 0.1615 0.1413 0.1312 0.5243 

0.34

30 
0.2624 

0.22

21 

0.191

8 
0.17 

3.50  
0.4638 0.2926 0.2220 0.1817 0.1615 0.1413 0.5947 

0.38

33 
0.2927 

0.24

23 

0.212

0 

0.19

18 

4.00  
0.5142 0.3228 0.2422 0.2018 0.1716 0.1514 0.6552 

0.42

36 
0.3229 

0.26

25 

0.232

2 

0.21

20 
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Table 2-208 Etfuel for Space Heating Boilers 

Product Class 
AFUE (Manufactured before 

9/1/2012) 

AFUE (Manufactured 

on/after 9/1/2012, before 

1/15/2021) 

AFUE (Manufactured 

on/ after 1/15/2021) 

Gas-fired hot water boiler 0.80 0.82 0.84 

Gas-fired steam boiler 0.75 0.80 0.82 

Oil-fired hot water boiler 0.80 0.84 0.86 

Oil-fired steam boiler 0.80 0.82 0.85 

 

Table 2-209 Etelec for Domestic Hot Water Heaters 

Size (Gallons) UEF Etelec 

50 3.30 2.83 

50 3.50 2.92 

50 3.75 3.14 

65 3.30 2.85 

65 3.50 2.94 

65 3.75 3.24 

80 3.30 2.85 

80 3.50 3.01 

80 3.75 3.38 

Unknown Size93 - 3.016 

 

Peak Factors 

Table 2-210 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 
DHW: 1.0 

Space Heat: N/A 
 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

 

93 ¦ƴƪƴƻǿƴ /ht ƛǎ ǘƘŜ ŀǾŜǊŀƎŜ ƻŦ ǎǘƻǊŀƎŜ ǘŀƴƪ ƘŜŀǘ ǇǳƳǇ ǿŀǘŜǊ ƘŜŀǘŜǊΩǎ /ht ŦƻǊ ƳŜŘƛǳƳ ǘƻ ƘƛƎƘ ŘǊŀǿ ǘȅǇŜǎ ŎƻǾŜǊƛƴƎ ŀ ǎǘƻǊŀƎŜ ŎŀǇŀcity range of 50 
Ǝŀƭƭƻƴǎ ǘƻ ул Ǝŀƭƭƻƴǎ ǘŀƪŜƴ ŦǊƻƳ /ŀƭƛŦƻǊƴƛŀ 9ƴŜǊƎȅ 5ŀǘŀ ŀƴŘ wŜǇƻǊǘƛƴƎ {ȅǎǘŜƳΩǎ 599w ²ŀǘŜǊ IŜŀǘŜǊ /ŀƭŎǳƭŀǘƻǊ [306][307]. 
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Measure Life  

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 2-211 Measure Life 

Equipment EUL RUL Ref 

Electric Water Heaters 13 4.33 [318][314] 

Gas Water Heaters 11 3.6667 [318][314] 
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2.7.10 POOL PUMPS 

 

Market Residential/Multifamily 

Baseline Condition TOS/NC 

Baseline Code 

End Use Subcategory Swimming Pools 

Measure Last Reviewed December 2022 

 

 

Description 

This measure covers the installation of ENERGY STAR® certified variable frequency drive (VFD) pool pumps in residential 

buildings and multifamily buildings. An ENERGY STAR® certified pool pump can run at different speeds and be 

programmed to match the pool operation with its appropriate pool pump speed.  The measure is applicable to new 

construction, or time of sale baseline conditions. 

Baseline Case 

The baseline case is a self-priming (aboveground) or non-self-priming (inground) pool filter pump with a minimum 

allowable weighted energy factor defined by the Code of Federal Regulations [316][319316]. Starting July 19, 2021, all pool 

pumps must be rated according to Weighted Energy Factor (WEF), i.e., kilogallons of water pumped per unit kWh 

[317][320317].  

Efficient Case 

The efficient case is an ENERGY STAR® version 3.1 qualified variable-speed self-priming (inground) or non-self-priming 

(aboveground) pool filter pump. The weighted energy factor of the efficient pump must be greater than or equal to the 

Energy Star WEF requirement set for a given hydraulic horsepower (HHP) class of pool pumps. The HHP is the overall 

pumping power that is available from the motor and is different than the shaft power. The HHP can be derived from the 

ǇǊƻǇƻǎŜŘ 9b9wD¸ {¢!wϯ ǇǳƳǇΩǎ ǎǇŜŎ ǎƘŜŜǘ ŦǊom the ENERGY STAR® Database [318][321318]. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ όὲὭὸί ὼ Ὠὥώί ὼ ὠ  ὼ ὔ  ὼ  
ρ

ὡὉὊὦ
 
ρ

ὡὉὊή
Ⱦρȟπππ 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ  ЎὯὡὬ ὼ ὉὝὈὊ 



Water Heating 

279 

 

Where, 

ὉὝὈὊ
ὅὊ

Ὄὶί
 

ὌὶίὌὶί  װὨὥώίװװὼװ

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Calculation Parameters 

Table 2-212 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Hrs Annual hours of operation Calculated hr  

units Number of measures installed Site-specific N/A  

days 
Number of days of operation of the pool 

pump annually 

Site-specific, if 

unknown use 122 
N/A [319][322319] 

Vpool Volume of pool  

Site-specific, if 

unknown use 22,000 

gallons (inground) 

7,540 (above ground) 

Gallons [320][323320][324][327324] 

Nturnover 

Number of turnovers per day, where a 

turnover is a full cycling of pool water by the 

pump through the filter or the cleaner 

Site-specific, if 

unknown use 2 
N/A [320][323320] 

WEFb 
Minimum allowable Federal Weighted Energy 

Factors 

Look up in Table 

2-213Table 2-213 
kgal/kWh [317][320317][318][321318] 

WEFq 
Energy Efficient Pool Pumps Weighted Energy 

factor, per  Energy Star certificate 

Site-specific, min 

qualifying in Table 

2-213Table 2-213 

kgal/kWh [317][320317][318][321318] 
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Variable Description Value Units Ref 

HHP 
Hydraulic horsepower, per energy star 

certificate 
Site-specific hp [318][321318] 

Hrsdaily Daily hours of pump operation 
Site-specific, if 

unknown use 5.18 
hrs [321][324321] 

CF Coincidence factor 
Look up in Table 

2-214Table 2-214 
N/A [322][325322] 

PDF Peak day factor 
Look up in Table 

2-214Table 2-214 
N/A  

EUL Effective useful life  
See Measure Life 

Section 
Years  

 

Table 2-213 Minimum Allowable WEF Rating 

Dedicated-Purpose Pool Pump 

Type 
HHP Applicability 

Motor 

Phase 

Baseline WEF Score  

(kgal/kWh) 

Qualifying WEF 

Score  

(kgal/kWh) 

 

Self-priming pool filter pumps лΦтмм ƘǇ ҖƘƘǇ ғнΦр ƘǇ Single ҍнΦол Ȅ ƭƴόƘƘǇύ Ҍ сΦрф -2.45 x ln(hhp) + 8.4 

Self-priming pool filter pumps 0.13 hp < hhp <0.711 hp Single ҍмΦол Ȅ ƭƴόƘƘǇύ Ҍ нΦфл -2.45 x ln(hhp) + 8.4 

Self-priming pool filter pumps ƘƘǇ ҖлΦмо ƘǇ Single 5.55 13.4 

Non-self-priming pool filter 

pumps 
0.13 hp < hhp < 2.5 hp Any ҍлΦур Ȅ ƭƴόƘƘǇύ Ҍ нΦут -1.00 x ln(hhp) + 3.85 

Non-self-priming pool filter 

pumps 
ƘƘǇ ҖлΦмо ƘǇ Any 4.60 4.92 

 

Peak Factors 

Table 2-214 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.27 [322][325322] 

Natural gas peak day factor (PDF) N/A  

Measure Life 

The effective useful life (EUL) is 10 years [323][326323]. 
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2.8 WHOLE BUILDING 

2.8.1 BEHAVIORAL CHANGE 

 

Market Residential/Multifamily 

Baseline Condition RF 

Baseline  Existing 

End Use Category Whole Building 

Measure Last Reviewed April 2025 

Changes Since Last Version ¶ Updated peak demand and fuel savings algorithms 

¶ Removed duplicate rows in parameters table 

 

Description 

This measure covers enrollment in a residential behavioral program that is designed to encourage lower energy usage 

through behavioral messaging. These behavioral messages can be periodic normative reports or messages that present the 

customers with timely information on their energy usage and a call to action to reduce or save energy. Behavioral 

messages can be delivered through many avenues, including paper, email, and text messages. 

Because the characteristics of behavioral programs make them amenable to randomized, controlled trials (RCT), and 

because the program design includes an annual evaluation of its behavioral energy efficiency programs, use of evaluated 

savings estimates is required for each program year. Evaluations should be conducted, and savings calculated in 

accordance with the NJ Evaluation Guidelines: Behavioral Program Process and Impact Evaluations, Prepared by NJ 

Statewide Evaluator (SWE).  If the program design changes and an annual evaluation is not conducted, savings as a percent 

of annual billed consumption from the most recent approved evaluation study must be used.  Results from the NJ 

Triennium 1 Program year 1 evaluations are shown in Table yy. 

The measure life for each participating customer is 1 year.  Once the customer stops participation, savings may be claimed  

for the last participating year plus one additional year at the discretion of the program implementer. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ῳὯὡὬ = Savings derived from annual evaluation compliant with Behavioral Guidance Document 

Annual Fuel Savings 

ῳὝὬὩὶάs = Savings derived from annual evaluation compliant with Behavioral Guidance Document 
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Peak Demand Savings 

ῳὯὡ ὈὩάὥὲὨ ὙὩὨόὧὸὭέὲ ὙὥὸὩὅέὲὸὶέὰ Ὃὶέόὴ ὌέόίὩὬέὰὨ ὈὩάὥὲὨὔόάὦὩὶ έὪ ὌέόίὩὬέὰὨί 

Where, 

ὈὩάὥὲὨ ὙὩὨόὧὸὭέὲ ὙὥὸὩὈὩάὥὲὨ ὙὩὨόὧὸὭέὲ ὊὥὧὸέὶϷ ὉὲὩὶὫώ ὛὥὺὭὲὫί 

ὅέὲὸὶέὰ Ὃὶέόὴ ὌέόίὩὬέὰὨ ὈὩάὥὲὨὖὩὥὯ ὈὩάὥὲὨ ὸέ ὉὲὩὶὫώ ὙὥὸὭέὃὲὲόὥὰ ὅέὲὸὶέὰ ὅέὲίόάὴὸὭέὲ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ  

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 2-215 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated per NJ Behavioral 

Program Guideline 

kWh 
[325][328325] 

ɲTherm Annual natural gas savings Calculated per NJ Behavioral 

Program Guideline 

therms 
[325][328325] 

ɲƪ²Peak Peak Demand Savings Calculated  kW [325][328325] 

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

Demand 

Reduction 

Rate 

The percentage savings rate to be applied 

for coincident peak demand reduction 
Calculated %  

Control 

Group 

Household 

Demand  

The average demand (in kilowatts) of the 

Behavior subprogram control group 

ŎƻƛƴŎƛŘŜƴǘ ǿƛǘƘ bW ¢waΩǎ ŘŜŦƛƴƛǘƛƻƴ ƻŦ 

peak based on energy consumption in the 

year prior to the current product year 

Calculated kW  

Number of 

Households 

The number of consistent households 

from the Behavior subprogram treatment 

group 

Program-specific N/A  
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Variable Description Value Units Ref 

% Energy 

Savings 

The estimated Behavior subprogram 

energy savings as a percentage of control 

group energy use 

Program-specific estimate %  

Annual 

Control 

Consumption 

Annual control consumption Program-specific kWh  

Demand 

Reduction 

Factor 

The ratio of peak demand reduction to 

energy savings 
1.0 kW/kWh  

Peak 

Demand to 

Energy Ratio 

The ratio of peak demand to energy 

consumption 
0.000204 kW/kWh  

EUL Effective useful life See Measure Life Section yr [330][333330] 

PDF Peak demand factor 
Lookup in Appendix G: Natural 

Gas Peak Day Factors 
  

 

Table 2-216 Annual Savings Percentage from Tri 1 PY3 Evaluations 

Percent Savings [326][329326][327][330327][328][331328][329][332329][332][333] 

Utility  Electricity Natural Gas 

ACE 0.23%  

JCPL 0.65%  

PSE&G 0.77% 0.55% 

ETG  0.66% 

SJG  0.96% 

RECO 0.20%  

NJNG  1.3% 

 

 

Measure Life 

The measure life for eachis 1 year per participating customer is 1 year.  Once the customer stops participation, savings can 

be claimed  for the last participating year plus one additional year at the discretion of the program implementer 

[330][333330]. 

References 

[334][325] NJ Evaluation Guidelines: Behavioral Program Process and Impact Evaluations, Prepared by NJ Statewide 

Evaluator (SWE).  April 2023. 



Whole Building 

285 

 

[335][326] Cadmus.  Public Service Electric & Gas Clean Energy Future Program Year 2023/2024 Evaluation Report, 

November 3, 2024. 

[336][327] ADM.  EM&V Report, Prepared for South Jersey Industries Utility, Elizabethtown Gas, Program Year  3:  

July 1, 2023 ς June 30, 2024.  February 2025. 

[337][328] ADM.  EM&V Report, Prepared for South Jersey Industries Utility, South Jersey Gas, Program Year 3:  July 

1, 2023 ς June 30, 2024.  February 2025. 

[338][329] AEG. Memorandum, PY1 Behavioral Program Evaluation, RECO, January 26, 2023. 

[339][330] baw άwмслс 9ǾŜǊǎƻǳǊŎŜ .ŜƘŀǾƛƻǊ tǊƻƎǊŀƳ tŜǊǎƛǎǘŜƴŎŜ 9ǾŀƭǳŀǘƛƻƴΦέ Oct. 15, 2017. 

https://energizect.com/sites/default/files/documents/R1606_Eversource%20Behavior%20Persistence%20Evaluat

ion_FINAL_10.15.17%20(1).pdf 

[340][331] ADM.  Home Energy Education and Management EM&V Report, JCPL, PY3/PY24, April 2025. 

[341] DNV.  NJNG Evaluation 2025. 

 

  

https://energizect.com/sites/default/files/documents/R1606_Eversource%20Behavior%20Persistence%20Evaluation_FINAL_10.15.17%20(1).pdf
https://energizect.com/sites/default/files/documents/R1606_Eversource%20Behavior%20Persistence%20Evaluation_FINAL_10.15.17%20(1).pdf
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2.8.2 HOME PERFORMANCE WITH ENERGY STAR (HPWES) 

 

Market Residential/Multifamily 

Baseline Condition RF 

Baseline  Existing 

End Use Category Whole Building 

Measure Last Reviewed January 2023 

 

 

Description 

This measure addresses whole building upgrades to residential and multifamily low-rise buildings compliant with the 

Home Performance with Energy Star (HPwES) version 1.5 requirements [336].[333].  In order to implement Home 

Performance with ENERGY STAR, there are various standards, a program implementer must adhere to . The HPwES 

program implemented in NJ uses software that meets national standards for savings calculations from whole-house 

approaches such as home performance. The difference in modeled annual energy consumption between the program and 

existing home is the project savings for heating, hot water, cooling, lighting, and appliance end uses. 

The software the program implementer uses must adhere to at least one of the following standards: 

¶ A software tool whose performance has passed testing according to the National Renewable Energy 

[ŀōƻǊŀǘƻǊȅΩǎ I9w{ .9{¢9{¢ ǎƻŦǘǿŀǊŜ ŜƴŜǊƎȅ ǎƛƳǳƭŀǘƛƻƴ ǘŜǎǘƛƴƎ ǇǊƻǘƻŎƻƭ [334][337334]. 

¶ {ƻŦǘǿŀǊŜ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ ¦{ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅΩǎ ²ŜŀǘƘŜǊƛȊŀǘƛƻƴ !ǎǎƛǎǘŀƴŎŜ tǊƻƎǊŀƳ [335][338335]. 

¶ RESNET approved rating software [336][339336]. 

There are numerous software packages that comply with these standards. Some examples of the software packages are 

SnuggPro94[340][337], REM/Rate, EnergyGauge and TREAT.  

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ Ὂὶέά ὃὴὴὶέὺὩὨ ὛέὪὸύὥὶὩ 

Annual Fuel Savings 

ɝὝὬὩὶάίὊὶέά ὃὴὴὶέὺὩὨ ὛέὪὸύὥὶὩ 

 

94 SnuggPro uses the OptiMiser energy modeling engine 
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Peak Demand Savings 

ɝὯὡ  ЎὯὡὬ ὼ ὉὝὈὊ 

Where, 

ὉὝὈὊπȢπππφπσσ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάί ὼ ὖὈὊ 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάί ὼ ὉὟὒ 

Calculation Parameters 

Table 2-217 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated by Approved Software kWh/yr  

ɝὝὬὩὶάί Annual fuel savings Calculated by Approved Software Therm/yr  

ɝὯὡ  Peak demand savings Calculated kW  

ɝὝὬὩὶάί  Daily peak fuel savings Calculated Therms/day  

ETDF Energy to demand factor 0.0006033 kW/kWh  

PDF Natural gas peak day factor 
See Appendix G: Natural Gas 

Peak Day Factors 
Day/yr  

¶  

References 

[343][333] Home Performance with Energy Star (HPwES) version 1.5 requirements Program Requirements | 

ENERGY STAR 

[344][334] Information about BESTEST-EX can be found at http://www.nrel.gov/buildings/bestest-_ex.html 

[345][335] A listing of software approved by US DOE available at 

https://www.energy.gov/scep/wap/weatherization-energy-audits 

[346][336] A listing of the approved RESNET software available at https://www.resnet.us/providers/accredited-

providers/hers-software-tools/  

[347][337] SnuggPro software https://snuggpro.com/ 

[348][338] SJG PY2 Impact Evaluation 

https://www.energystar.gov/campaign/improvements/professionals/program_requirements
https://www.energystar.gov/campaign/improvements/professionals/program_requirements
http://www.nrel.gov/buildings/bestest-_ex.html
https://www.energy.gov/scep/wap/weatherization-energy-audits
https://www.resnet.us/providers/accredited-providers/hers-software-tools/
https://www.resnet.us/providers/accredited-providers/hers-software-tools/
https://snuggpro.com/
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2.8.3 NEW CONSTRUCTION 

 

Market Residential/Multifamily 

Baseline Condition NC 

Baseline  Building Code 

End Use Category Whole Building 

Measure Last Reviewed August 2024 

 ¶  

 

 

Description 

This measure addresses high performance residential and multifamily new building design and construction. High 

performance new construction projects must satisfy the requirements prescribed by the ENERGY STAR certification 

effective at the time the project permit is pulled, following either the Single-Family New Homes program [339][342339] or 

the Multifamily New Construction program [340][343340], US DOE Zero Energy Ready Home program [341][344341], 

Passive House Institute US (PHIUS) [342][345342] or Passive House Institute (PHI) [343][346343]. 

High performance new construction projects in NJ shall estimate energy savings based on the difference in modeled 

annual energy consumption between the proposed new building design and a minimally code compliant building of 

equivalent area.  Peak demand savings, if not reported by the software, should be calculated as a function of the energy 

savings as shown below: 

ЎὯὡ ЎὯὡὬ
ὅὊ

ὉὊὒὌ
 

Where: 

CF = cooling coincidence factor from Section 2.3.1 

EFLHcool= cooling equivalent full load hours from Section 2.3.1 

Minimum energy performance requirements for all new construction projects are measured from baselines reflecting 

effective, applicable energy codes and standards (e.g., IECC and ASHRAE 90.1) at the time the project permit is pulled. 

Modeling software requirements shall be dictated by the selected high performance new construction compliance 

program (i.e., those listed above). Energy and demand savings for measures included in the program but not modeled by 

the software should be calculated using the appropriate TRM measure section. 

For projects pursuing passive house certifications, savings shall be estimated based on a comparison of baseline and 

proposed/as-built OR minimally passive house compliant prototype models developed in approved program simulation 

software. Baseline models shall reflect input parameters relevant to climate zones 4A/5A and minimally compliant with 

effective, applicable energy codes and standards based on project permit date. Submitted proposed/as-built design 

models are compared against the corresponding baseline model to establish energy consumption savings by fuel type. For 

electric peak demand savings, where end use-level kWh savings are reported by simulation software, peak kW shall be 

Field  Code  Changed
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established per end use and aggregated for project-level reporting. In the absence of end use-level savings, peak kW 

savings may be approximated per the equation shown above. 

To support and provide transparency to ongoing processing of project applications under the Residential New 

Construction όάwb/έύ Program, and for ŀǇǇƭƛŎŀǘƛƻƴǎ ǳƴŘŜǊ ǘƘŜ bŜǿ /ƻƴǎǘǊǳŎǘƛƻƴ tǊƻƎǊŀƳ όάb/tέύΣ details of the approach 

for estimating energy savings relative to a baseline reference home are presented below. 

Whole building energy savings are calculated using outputs from RESNET accredited Home Energy Rating System (HERS) 

modeling software [344][347344]. All program homes are modeled using accredited software to estimate annual energy 

consumption for heating, cooling, hot water, and other end uses within the HERS asset rating. 

The program home is then modeled to a baseline specification using a program-specific reference home (referred to in 

some software as a User Defined Reference Home or UDRH) feature. The program reference home specifications are set 

according to the lowest efficiency specified by applicable codes and standards, thereby representing a New Jersey specific 

baseline home against which the improved efficiency of program homes is measured. 

The UDRH is designed to reflect the efficiency values of HERS Minimum Rated Features based on the following: 

¶ The prescriptive minimum values of the IECC version applicable to the home for which savings are being 

calculated; 

¶ The Federal Minimum Efficiency Standards applicable to each rated feature at the time of permitting (e.g., 

minimum AFUE and SEER ratings for heating and air conditioning equipment, etc.); 

¶ An assessment of baseline practice, as available, in the event that either of the above standards reference a non-

ǎǇŜŎƛŦƛŎ ǾŀƭǳŜ όŜΦƎΦΣ άǾƛǎǳŀƭ ƛƴǎǇŜŎǘƛƻƴέύΤ 

¶ Exclusion of specific rated features from the savings calculation in order to remove penalties for building science 

based best practice requirements of the program (e.g., by setting the reference and rated home to the same 

value for program-required mechanical ventilation); and 

¶ Other approved adjustments as may be deemed necessary. 

The difference in modeled annual energy consumption between the program and applicable baseline reference home is 

the projected savings for heating, hot water, cooling, lighting, appliances, and other end uses in the HERS Minimum Rated 

Features, as well as on-site renewable gereration, when applicable. Coincident peak demand savings are also derived from 

rated modeled outputs. The following table describes the baseline characteristics of Climate Zone 4 and 5 reference 

homes for single-family, multi-single and low-rise multifamily buildings per IECC 2021, or as otherwise specified in the 

άSourceέ ŎƻƭǳƳƴΦ 

Table 2-218 User Defined Reference Home Definition*  

Input Parameter Climate Zone 4 Climate Zone  5 Source Ref 

Ceiling Insulation U= 0.024 U=0.024 
IECC 2021, R402.1.2 (see NOTE 1 

below) 
[345][348345] 

Radiant Barrier None None   

Rim/Band Joist U=0.045 U=0.045 
IECC 2021, R402.1.2 (see NOTE 1 

below) 
[345][348345] 

Exterior Walls - Wood U=0.045 U=0.045 
IECC 2021 R402.1.2 (see NOTE 1 

below) 
[345][348345] 
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Input Parameter Climate Zone 4 Climate Zone  5 Source Ref 

Exterior Walls - Steel U=0.045 U=0.045 
IECC 2021 R402.1.2 (see NOTE 1 

below) 
[345][348345] 

Foundation Walls U=0.059 U=0.050 
IECC 2021 R402.1.2 (see NOTE 1 

below) 
[345][348345] 

Doors U=0.30 U=0.30 
IECC 2021 R402.1.2 (see NOTE 1 

below) 
[345][348345] 

Windows 
U=0.30 , 

SHGC=0.30 

U=0.30 , 

SHGC=0.30 

U-value IECC 2021 R402.1.2,  SHGC 

changed to 0.3 to match the change 

the EPA made on their V3.2 and v1.2 

reference home (see NOTE 1 below).  

[345][348345], 

[346][349346], 

[347][350347] 

Glass Doors 
U=0.30 , 

SHGC=0.30 

U=0.30 , 

SHGC=0.30 

U-value IECC 2021 R402.1.2,  SHGC 

changed to 0.3 to match the change 

the EPA made on their V3.2 and v1.2 

reference home (see NOTE 1 below).  

[345][348345], 

[346][349346], 

[347][350347] 

Skylights 
U=0.55 , 

SHGC=0.40 

U=0.55 , 

SHGC=0.40 

IECC 2021 R402.1.2 (see NOTE 1 

below) 
[345][348345] 

Floor U=0.047 U=0.033 
IECC 2021 R402.1.2 (see NOTE 2 

below) 
[345][348345] 

Unheated Slab on 

Grade 
R-10, 4 ft R-10, 4 ft IECC 2021 R402.1.3 [345][348345] 

Heated Slab on Grade R-15, 4 ft R-15, 4 ft IECC 2021 R402.1.3 [345][348345] 

Air Infiltration Rate 5 ACH50 5 ACH50 

Based on NJ Energy code Compliance 

Study, June 2022, completed by 

DNV, ref Table 4-13 

[348][351348] 

Duct Leakage 
4 cfm25 per 100ft2 

CFA 

4 cfm25 per 100ft2 

CFA 
IECC 2021, R403.3.6 [345][348345] 

Mechanical Ventilation Match to Proposed Match to Proposed   

Lighting 100% High Efficacy 100% High Efficacy IECC 2021, R404.1 [345][348345] 

Ceiling Fan (CFM/W) 70.53 70.53 
Ŝ/CwΥ мл /Cw tŀǊǘ пол {ǳōǇŀǊǘ /Σ рлέ 

Diameter default 
[349][352349] 

Clothes Dryer - CEF 3.3 3.3 

eCFR: 10 CFR Part 430 Subpart C , for 

clothes dryers manufactured on or 

after 1/1/15, vented gas 

[349][352349] 

Clothes Washer - IMEF 1.57 1.57 

eCFR: 10 CFR Part 430 Subpart C, 

minimum IMEF for standard capacity 

top loading clothes washers 

manufactured on or after 1/1/2018 

[349][352349] 

Clothes Washer - 

kWh/yr 
284 284 Appliance Standard 2018+Defaults [338] 
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Input Parameter Climate Zone 4 Climate Zone  5 Source Ref 

Dishwasher - kWh/yr 307 307 
ANSI/RESNET/ ICC 301-2022,  

Page 64, Table 4.2.2.6.2.9 NAECA 
[350][353350] 

Refrigerator - kWh/yr 411 411 

eCFR: 10 CFR Part 430 Subpart C, top 

freezer, no ice maker (scenario 3) 

Default Size: 22 cf  

[349][352349] 

Cooling Setpoint 75 75 
IECC 2021, R403.1.1: 75 cooling and 

70 heating 
[345][348345] 

Heating Setpoint 70 70    

Thermostat Programmable Programmable IECC 2021 R403.1.1 [345][348345] 

Furnace 80% AFUE 80% AFUE eCFR: 10 CFR Part 340 Subpart C [349][352349] 

Boiler 84% AFUE 84% AFUE eCFR: 10 CFR Part 340 Subpart C [349][352349] 

Combo Water Heater 

N/A - default 

heating to Boiler 

and HW to Natural 

Gas Standalone 

N/A - default 

heating to Boiler 

and HW to Natural 

Gas Standalone 

   

Air Source Heat Pump 

(Heating) 

N/A - default to 

Furnace 

N/A - default to 

Furnace 
   

Central Air 

Conditioning & 

Window AC units 

14.1 SEER/13.4 

SEER2 

14.1 SEER/13.4 

SEER2 

eCFR: 10 CFR Part 340 Subpart C 

14.1 SEER is the conversion from 

13.4 SEER2 back to SEER, using the 

factor of 0.95 

[349][352349] 

Air Source Heat Pump 

(Cooling) 

N/A - default to 

CAC/Window AC 

N/A - default to 

CAC/Window AC 
   

Electric Standalone 

Tank Water Heater 

N/A - default to 

Natural Gas 

Standalone 

N/A - default to 

Natural Gas 

Standalone 

   

Natural Gas Standalone 

Tank Water Heater 
0.6270 UEF  0.6270 UEF  

eCFR: 10 CFR Part 340 Subpart C; 

assumes High Draw Pattern and a 50 

gallon tank (see NOTE 3 below). 

[349][352349] 

Electric Instantaneous 

Water Heater 

N/A - default to 

Natural Gas 

Standalone 

N/A - default to 

Natural Gas 

Standalone 

   

Natural Gas 

Instantaneous Water 

Heater 

N/A - default to 

Natural Gas 

Standalone 

N/A - default to 

Natural Gas 

Standalone 

   

Water Heater Tank 

Insulation 
None None    

Duct Insulation, Attic R-8 R-8 IECC 2021 R403.3.3 [345][348345] 
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Input Parameter Climate Zone 4 Climate Zone  5 Source Ref 

Duct Insulation, All 

Other 
R-8 R-8 

IECC 2021 R403.3.2; assumes ducts 

>=3" 
[345][348345] 

*  - Applicable to buildings permitted on or after March 6, 2023 
1 ς U-values represent total system U-value, including all components (i.e., clear wall, windows, doors). 

¶ Type A-1 - Detached one and two family dwellings. 

¶ Type A-2 - All other residential buildings, three stories in height or less. 
2 ς All frame floors shall meet this requirement. There is no requirement for floors over basements and/or unvented crawl spaces when 
the basement and/or unvented crawl space walls are insulated. 
3 ς Based  on the Federal Government standard for calculating UEF (50 gallon, high-draw pattern assumed): UEF = 0.6920 - (0.0013 x 
Rated Storage Volume in gallons) 
 

 

References 

[349][339] Energy Star V3.1 Single Family New Homes requirements 

[350][340] Energy Star V1.1 Multifamily New Construction requirements 

[351][341] DOE Zero Energy Ready Home (ZERH) Program requirements. 

[352][342] Passive House Institute US requirements 

[353][343] Passive House Institute requirements 

[354][344] Accredited Home Energy Rating Systems (HERS) software 

[355][345] 2021 International Energy Conservation Code (IECC 2021) 

[356][346] Energy Star V3.2 Single Family New Homes requirements 

[357][347] Energy Star V1.2 Multifamily New Construction requirements 

[358][348] New Jersey Energy Code Compliance Study 

[359][349] Code of Federal Regulations: 10 CFR Part 430 Subpart C 

[360][350] ANSI/RESNET/ICC 301-2022 Standard for the Calculation and Labeling of the Energy Performance of 

Dwelling and Sleeping Units using an Energy Rating Index 

[361][351] Ekotrope Appliance Default Values 

  

https://www.energystar.gov/partner_resources/residential_new/homes_prog_reqs/national_page
https://www.energystar.gov/partner_resources/residential_new/homes_prog_reqs/multifamily_national_page
https://www.energy.gov/eere/buildings/doe-zero-energy-ready-home-zerh-program-requirements
https://www.phius.org/
https://passivehouse.com/
http://www.resnet.us/professional/programs/software
https://codes.iccsafe.org/content/IECC2021P1
https://www.energystar.gov/sites/default/files/asset/document/National%20Program%20Requirements%20Version%203.2_Rev%2012.pdf
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20MFNC%20National%20Program%20Requirements%20Version%201.2_Rev04.pdf
https://www.njcleanenergy.com/files/file/Library/FY23/Rutgers%20New%20Jersey%20Energy%20Code%20Compliance%20Report_Final_clean.pdf
https://www.ecfr.gov/current/title-10/part-430/subpart-C
https://www.resnet.us/wp-content/uploads/ANSIRESNETICC301-2022_resnetpblshd.pdf
https://www.resnet.us/wp-content/uploads/ANSIRESNETICC301-2022_resnetpblshd.pdf
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2.8.4 CUSTOM 

 

Market Residential 

Baseline Condition TOS/NC/RF/EREP/ERET/DI 

Baseline  Code/ISP/Existing/Dual 

End Use Category Custom 

Measure Last Reviewed January 2023 

 

Description 

In addition to the typical measures for which savings algorithms have been developed, it is important to identify and 

address additional opportunities for energy savings. Custom measures can often provide significant energy savings and can 

be tailored to the specific needs of a project.  If necessary, the utilities may develop specific guidelines for frequent custom 

measures for use in reporting and contractor tracking. This will ensure that the custom measures are implemented 

correctly and consistently; and that the energy savings are accurately reported. Additionally, it is important to 

continuously monitor and evaluate the effectiveness of the custom measures implemented and make adjustments as 

needed.  

To implement custom measures, it is necessary to develop individual calculations for each measure to determine the 

energy savings. These calculations should take into account factors such as the cost of implementation and the expected 

energy savings. Once the calculations are complete, the project should be reviewed for reasonableness.  Before a full 

review of the project is started, the project package should first be checked for completeness and compliance with 

program eligibility rules.  Once the project review is complete, savings can be reported based on these individual 

calculations.   

Baseline 

The project baseline depends on the baseline condition.  For time of sale (TOS) and new construction (NC) measures, the 

baseline is the applicable equipment energy code or standard; or industry standard practice (ISP).  For retrofit (RF), early 

replacement (EREP), early retirement (ER) and direct install (DI) measures, the baseline is the existing equipment.  Early 

replacement and direct install projects replacing functioning equipment must use a dual baseline approach, where the 

existing equipment defines the first baseline and code or ISP defines the second baseline.  In all cases, the baseline should 

be more efficient than the existing equipment; if the efficiency of the existing equipment exceeds code or ISP, the existing 

equipment baseline should also be used for the second baseline calculations.  When existing functioning equipment is 

replaced and savings are based on early replacement, documentation of the existing equipment viability should be 

provided.  Such documentation includes a customer affidavit affirming the viability of the equipment to function over its 

remaining useful life and a video or picture demonstrating the equipment in action. 

Industry Standard Practice (ISP) shall take precedence over a code baseline when ISP can be established.  Projects not 

subject to codes or standards shall define and document an ISP baseline as part of the project development package.  ISP 

for specific custom projects can be established through interviews with equipment vendors or subject matter experts. 
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Efficient Case 

The efficiency of the measure shall exceed the first (and if applicable the second) baseline efficiency, and a rationale for 

how the project saves energy shall be provided. 

Energy Savings Algorithm 

9ƴŜǊƎȅ ŀƴŘ ŘŜƳŀƴŘ ǎŀǾƛƴƎǎ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ ƻƴ ŀ ŎǳǎǘƻƳ ōŀǎƛǎ ŦƻǊ ŜŀŎƘ ŎǳǎǘƻƳŜǊΩǎ ǎǇŜŎƛŦƛŎ ǎƛǘǳŀǘƛƻƴΦ {ŀǾƛƴƎǎ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ 

as the difference between baseline energy usage/peak demand and the energy use/peak demand after implementation of 

the custom measure.  Energy savings calculations vary according to the custom project requirements, but generally fall 

into the following classifications:95 

Simple Engineering Equations 

Custom engineering calculations may be developed to estimate energy savings.  These may be presented as a series of 

simple engineering equations tailored to the custom project measure.  The engineering calculations must be documented, 

and spreadsheets used to calculate the savings must be provided with live calculations.  The engineering analysis must be 

sufficiently documented to allow an independent calculation of the measure savings. 

Bin Methods 

One method for calculating energy savings for custom energy efficiency measures is through the use of weather based bin 

analysis. This method involves analyzing weather data and grouping it into άbinsέ based on temperature, humidity, and 

other environmental factors.  The bin analysis presents the number hours a particular weather condition exists during the 

year.  Note, bin data to not consider time of day; hours tabulated for each weather bin are disconnected in time.  Bin 

analysis is generally not applicable to time dependent measures. 

Simulation 

Another method for calculating energy savings for custom energy efficiency measures is through the use of whole building 

energy simulations. This approach involves creating a computer model of a building that takes into account factors such as 

the building's layout, construction materials, HVAC systems, lighting, and other equipment. The model is then used to 

simulate different scenarios and analyze the building's energy consumption under different conditions. This can be useful 

for identifying opportunities for energy savings and for evaluating the potential impact of different custom measures. For 

example, a whole building simulation can be used to analyze the impact of different insulation materials, HVAC 

equipment, or window treatments on energy consumption. Whole building modeling simulations can be a powerful tool 

for identifying and addressing opportunities for energy savings across a package of measures where significant measure 

interactions are expected. 

Pre/Post Billing Analysis 

Energy savings may  be calculated through an analysis of whole building or submetered energy consumption before and 

after measure installation. The billing analysis should use a linear or multi-variate regression approach that normalizes the 

savings for differences in weather conditions during the pre and post periods, and also corrects for energy consumption 

not related to the measures, such as the addition of photovoltaic systems or electric vehicle chargers.  The pre/post billing 

 

95 See the California Evaluation Framework [352][351350] Chapters 6 and 7 for more information about engineering methods. 
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analysis should follow the International Measurement and Verification Protocol (IPMVP) Option C and/or ASHRAE 

Guideline 14.  Open source software products compliant with IPMVP Option C or ASHRAE Guideline 14 such as 

OpenEEMeter are acceptable methods to evaluate energy savings under conditions where the energy consumption data 

can be fit to outdoor temperature or degree-day data, and savings can be adjusted to account for changes in energy 

consumption not related to the project. 

Pre/Post Billing Analysis approaches are best suited for EREP, ERET and DI projects where an existing equipment baseline is 

appropriate.  Pre/Post Billing Analysis approaches are not suitable for NC and TOS projects.  When calculating lifetime 

savings, EREP, ERET and DI  projects must adjust savings from an existing equipment baseline to a code or ISP baseline 

during the second baseline period.   

Calculation Parameters 

Energy savings calculations must identify the source of each parameter used in the analysis.   Parameters that are 

uncertain should be identified as candidates for project specific measurement and verification (M&V). 

Measurement and Verification 

Projects where the input assumptions and savings estimates are uncertain may benefit from site specific measurement 

and verification (M&V).  Project developers and reviewers should consider whether the value savings at risk is sufficient to 

justify the additional M&V costs.  For projects that include M&V, a site specific measurement and verification plan should 

be developed that documents measurement activities and their use in the energy savings analysis.  Depending on the level 

of uncertainty, M&V may be conducted before measure installation (pre installation M&V) and/or after measure 

installation (post installation M&V).  The International Measurement and Verification Protocol (IPMVP) and/or ASHRAE 

Guideline 14 should be referenced when developing an M&V plan.  The M&V plans may follow IPMVP Option A (partially 

measured retrofit isolation), Option B (fully measure retrofit isolation) Option C (Whole building billing analysis) or Option 

D (Calibrated simulation) approaches. 

Lifetime Energy Savings Algorithms 

Lifetime energy savings for Time of Sale (TOS) and New Construction (NC) projects are calculated as the product of the first 

year kWh and/or therm savings and the measure effective useful life (EUL).  Projects with multiple measures having 

different EULs shall use a savings weighted average EUL across all measures in the project.   

Lifetime savings for early replacement (EREP), early retirement (ERET) and direct installation (DI) measures where 

functioning equipment is replaced must use a dual baseline approach.  The first baseline savings considers the difference 

between the existing equipment consumption and the measure consumption for the remaining life (RUL) of the existing 

equipment.  The second baseline savings considers the difference between code or standard practice equipment 

consumption and the measure consumption for the remaining life of the measure (EUL-RUL). 

Peak Factors 

The summer coincident peak demand savings shall be calculated consistent with the system peak definition presented in 

Chapter 1. 
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Measure Life 

Measure life will be specific to each custom measure. For custom measures using technologies that are the same or similar 

to those addressed in other TRM measures, refer to the TRM for measure lives. For measures not covered by the TRM, 

measure life assumptions shall be documented and justified in the project documentation package.  The EUL for retrofit 

(RF) measures shall be calculated as the smaller of the measure EUL or the host equipment remaining useful life (RUL).  

The overall project EUL shall be the savings weighted EUL of the measures included in the project.    

References 

[362][352] California Evaluation Framework.  Available at https://www.cpuc.ca.gov/-/media/cpuc-

website/files/uploadedfiles/cpuc_public_website/content/utilities_and_industries/energy/energy_programs/de

mand_side_management/ee_and_energy_savings_assist/caevaluationframework.pdf 

[363][353] International Measurement and Verification Protocol (IPMVP) available at  https://evo-

world.org/en/products-services-mainmenu-en/protocols/ipmvp 

[364][354] ASHRAE Guideline 14-2014. Available at 

https://webstore.ansi.org/standards/ashrae/ashraeguideline142014 

[365][355] Linux Foundation, OpenEEMeter https://lfenergy.org/projects/openeemeter/ Accessed 5/18/23. 
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3 COMMERCIAL & INDUSTRIAL 
 

3.1 AGRICULTURE 

3.1.1 AUTO MILKER TAKEOFF 

 

Market Commercial 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Equipment 

Measure Last Reviewed January 2023 

 

 

Description 

This section provides energy savings  and demand savings algorithms  for replacement of manual milker takeoffs with 

automatic milker takeoffs on dairy milking vacuum pump systems. Automatic milker takeoffs have flow sensors which help 

shut off the suction on teats once a minimum flow rate is achieved. This reduces the load on the vacuum pump. 

Equipment with existing automatic milker takeoffs is not eligible. In addition, the vacuum pump system serving the 

impacted milking units must be equipped with a variable speed drive (VSD) to qualify for incentives.  Without a VSD, little 

or no savings will be realized.  

Baseline Case 

Pre-existing manual takeoffs on constant speed dairy milking vacuum pump systems. 

Efficient Case 

Automatic milker takeoffs. Vacuum pump system serving the impacted milking units must be equipped with a variable 

speed drive (VSD). 

 Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ὔ ɝὉὛὅ 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 
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Peak Demand Savings 

ɝὯὡ ɝὯὡὬ ὉὝὈὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 

Calculation Parameters 

Table 3-1 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ 
Annual electric energy 

savings 
Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife 
Lifetime electric energy 

savings 
Calculated kWh  

Ncows 
Number of cows milked 

per day 
Site specific Cows  

ɲ9{/ 
Annual energy savings 

per cow 
3496 kWh/cow [357][360357][358][361358][359][362359][360][363360] 

ETDF Energy to demand factor 0.00017 kW/kWh [361][364361] 

CF 
Electric coincidence 

factor 

Look up in 

Table 3-2 
N/A  

PDF Gas peak demand factor 
Look up in 

Table 3-2 
N/A  

EUL Effective useful life 
See Measure 

Life Section 
Years  

 

96 Annual energy savings per cow was calculated based on the following assumptions. 

¶ An average herd size of 102 cows  [357][359358] 

¶ Typical dairy vacuum pump size of 10 HP per herd size [358][360359] 

¶ Average pump operating hours are estimated at 10 hours per day [356][358357] 

¶ A 12.5% Energy savings factor [357][359358] 
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Peak Factors 

Table 3-2 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is 10 years [356][359356]. 

References 

[366][356] Idaho Power Demand Side Management Report, Supplement 1. March 15, 2022. 

https://docs.idahopower.com/pdfs/EnergyEfficiency/Reports/2021%20Supplement%201.pdf 

[367][357] Chuck Nicholson, Mark Stephenson, Andrew Novakovic, Study to Support Growth and Competitiveness of 

the Pennsylvania Dairy Industry, (2017) . 

https://dairymarkets.org/PA/Growth_and_Competitiveness_Study_DRAFT_Final_Report_June_2018.pdf PA 

±ŀƭǳŜǎ ǿŜǊŜ ŀǎǎǳƳŜŘ ǘƻ ōŜ ǎƛƳƛƭŀǊ ǘƻ bW ±ŀƭǳŜǎ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ {ǘŀǘŜǎΩ ŎƭƻǎŜ ǇǊƻȄƛƳƛǘȅΦ 

[368][358] Average dairy vacuum pump size was estimated based on the Minnesota Dairy Project literature.  

[369][359] Mark Mayer, David Kammel, Dairy Modernization Works for Family Farms (2008). 

https://archives.joe.org/joe/2010october/pdf/JOE_v48_5rb7.pdf.   

[370][360] Public Utilities Commission of Pennsylvania, Technical Reference Manual: Volume 3: Commercial and 

Industrial Measures (2019), Pg 298, https://www.puc.pa.gov/filing-resources/issues-laws-regulations/act-

129/technical-reference-manual/  

[371][361] Regional Technical Forum (RTF) as part of the Northwest Power & Conservation Council, Deemed 

Measures List. Agricultural: Variable Frequency Drives-Dairy, FY2012, V1.2. 

https://rtf.nwcouncil.org/measure/dairy-milking-machines-vacuum-pump 

 

  

https://dairymarkets.org/PA/Growth_and_Competitiveness_Study_DRAFT_Final_Report_June_2018.pdf
https://archives.joe.org/joe/2010october/pdf/JOE_v48_5rb7.pdf
https://www.puc.pa.gov/filing-resources/issues-laws-regulations/act-129/technical-reference-manual/
https://www.puc.pa.gov/filing-resources/issues-laws-regulations/act-129/technical-reference-manual/
https://rtf.nwcouncil.org/measure/dairy-milking-machines-vacuum-pump
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3.1.2 DAIRY PUMP VFD 

 

Market Commercial 

Baseline Condition NC/RF 

Baseline  Code/Existing 

End Use Subcategory Control 

Measure Last Reviewed January 2023 

 

 

Description 

Milking vacuum systems consume large amounts of electricity on dairy farms. A conventional system runs a vacuum pump 

ƳƻǘƻǊ ŀǘ Ŧǳƭƭ ǎǇŜŜŘ ŀƴŘ ŀ ƳŜŎƘŀƴƛŎŀƭ ǾŀŎǳǳƳ ǊŜƎǳƭŀǘƻǊ ŎǊŜŀǘŜǎ ŀƴ ƛƴǘŜƴǘƛƻƴŀƭ ŀƛǊ ƭŜŀƪ ƻǊ άōƭŜŜŘέ ǘƻ ǊŜƎǳƭŀǘŜ ǘƘŜ ǎȅǎǘŜƳ 

pressure regardless of the amount of milk being pumped. When the system requires a higher level of vacuum, the 

regulator closes and the vacuum level increases.   

This measure modifies the milking vacuum system and installs a variable speed drive (VSD) to control the vacuum pump 

motor. The VSD controls the speed of the vacuum pump motor, slowing it down when the milking units are attached to 

the udders, reducing electrical power demand and saving electricity usage. A milking vacuum system controlled with a VSD 

Ŏƻƴǎƛǎǘǎ ƻŦ ǘƘǊŜŜ Ƴŀƛƴ ǇŀǊǘǎΥ ŀ ǘƘǊŜŜπǇƘŀǎŜ ŜƭŜŎǘǊƛŎ ƳƻǘƻǊΣ ŀ ±{5 ǳƴƛǘΣ ŀƴŘ ŀ ŘƛŦŦŜǊŜƴǘƛŀƭ ǇǊŜǎǎǳǊŜ ǘǊŀƴǎŘǳŎŜǊΦ ¢ƘŜ ±{5 

modulates the vacuum pump motor speed based on the control signal from the differential pressure transducer. The 

baseline for this measure reflects a standard vacuum pump motor operating at constant speed.  If the motor is being 

ǊŜǇƭŀŎŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘƛǎ ƳŜŀǎǳǊŜΣ ǘƘŜ άbŜǿ aƻǘƻǊέ ŜŦŦƛŎƛŜƴŎȅ ƛƴ ǘƘe Standard Motor Efficiency table below shall be used. 

hǘƘŜǊǿƛǎŜΣ ǘƘŜ ά9ȄƛǎǘƛƴƎ aƻǘƻǊέ ŜŦŦƛŎƛŜƴŎȅ ǎƘŀƭƭ ōŜ ǳǎŜŘΦ 

Baseline Case 

The baseline condition is a constant speed dairy vacuum pump with a motor size between 2.5-10hp that is controlled with 

a mechanical vacuum regulator.  

Efficient Case 

The compliance condition is a dairy vacuum pump with a variable speed drive installed. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ
Ὤὴ ὒὊ πȢχτφ

ὉὪὪ
πȢπυς ὓὟ ρȢχχςωὬὶί 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 
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Peak Demand Savings 

ɝὯὡ
Ὤὴ ὒὊ πȢχτφ

ὉὪὪ
πȢπυς ὓὟ ρȢχχςω ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Calculation Parameters 

Table 3-3 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

hp 
Rated horsepower of vacuum pump 

motor 

Site-specific (limited to 10hp 

or lesser) 
hp  

MU 

Number of milking units equipped 

with a vacuum pump and controlled 

by VSD 

Site-specific, if unknown: 

5 hp motor = 3 MU 

7.5hp motor = 12 MU 

10 hp motor = 22 MU 

N/A  

LF 
Average load factor for a constant 

speed vacuum pump 

Site-specific,  if unknown 

use 0.76 
N/A [362][365362] 

Eff Rated pump motor efficiency 
Site-specific, if unknown 

look up in Table 3-4 
N/A [363][366363][364][367364]  

hrs Annual hours of pump operation 
Site-specific, if unknown use 

4,380 
hours [365][368365] 

0.746 Conversion factor from kW to hp 0.746 kW/hp  

0.05 

Regression coefficient for the average 

speed of a VSD and processed milk 

units 

0.05 N/A [368][371368] 

2 Air flow rate of milking unit 2 CFM [368][371368] 
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Variable Description Value Units Ref 

1.7729 

Regression constant for the average 

speed of a VSD and processed milk 

units 

1.7729 N/A [368][371368] 

CF Electric coincidence factor Look up in Table 3-5 N/A  

PDF Gas peak demand factor Look up in Table 3-5 N/A  

EUL Effective useful life See Measure Life Years  

 

Table 3-4 Standard Motor Efficiency 

Motor Classification Size (hp) Existing Motor New Motor 

Milk: Vacuum Pump with Adjustable Speed Drive Package ς 5 HP 5 87.5% 89.5% 

Milk: Vacuum Pump with Adjustable Speed Drive Package ς 7.5 HP 7.5 88.5% 91.7% 

Milk: Vacuum Pump with Adjustable Speed Drive Package ς 10 HP 10 89.5% 91.7% 

 

Peak Factors 

Table 3-5 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.4 [366][369366] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

Table 3-6 Measure Life 

Equipment EUL RUL Ref 

Dairy Pump VFD 15 5 [367][370367] 

 

References 

[372][362] /ŀǎŎŀŘŜ 9ƴŜǊƎȅΦ άtǊƻǇƻǎŜŘ {ǘŀƴŘŀǊŘ {ŀǾƛƴƎǎ 9ǎǘƛƳŀǘƛƻƴ tǊƻǘƻŎƻƭ ŦƻǊ ¦ƭǘǊŀ-tǊŜƳƛǳƳ 9ŦŦƛŎƛŜƴŎȅ aƻǘƻǊǎΦέ 

Table 6: Load Factor by Nameplate hp and End Use. November 5, 2012. 

https://nwcouncil.app.box.com/s/fkxkcwm1is88dnttb8ve7eb5rhs9qhmv 

[373][363] The Energy Independence and Security Act of 2007 (EISA), 1800 RPM, TEFC assumed as typical for Dairy 

vacuum pump motors, see https://www.govinfo.gov/content/pkg/PLAW-110publ140/pdf/PLAW-110publ140.pdf 

https://nwcouncil.app.box.com/s/fkxkcwm1is88dnttb8ve7eb5rhs9qhmv
https://www.govinfo.gov/content/pkg/PLAW-110publ140/pdf/PLAW-110publ140.pdf
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[374][364] ¦{ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅΣ hŦŦƛŎŜ ƻŦ 9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅ ϧ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅΣ άtǊŜƳƛǳƳ 9ŦŦƛŎƛŜƴŎȅ aƻǘƻǊ 

{ŜƭŜŎǘƛƻƴ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴ DǳƛŘŜΥ ! IŀƴŘōƻƻƪ ŦƻǊ LƴŘǳǎǘǊȅέΦ ¢ŀōƭŜ н-1. 1800 RPM, TEFC assumed as typical for 

Dairy vacuum pump motors,  

https://www.energy.gov/sites/prod/files/2014/04/f15/amo_motors_handbook_web.pdf 

[375][365] Assuming 2 milking and cleaning sessions per day, 5 hours per milking session, 1 hour per cleaning 

session, and 365 days of milking per year. 

[376][366] Regional Technical Forum (RTF) as part of the Northwest Power & Conservation Council, Deemed 

Measures List. Agricultural: Variable Frequency Drives-Dairy, FY2012, V1.2. 

https://rtf.nwcouncil.org/measure/dairy-milking-machines-vacuum-pump/ 

[377][367] California Public Utilities Commission EUL Table, version 027 (updated November 12, 2022). Accessed 

December 30, 2022. https://www.caetrm.com/shared-data/value-table/EUL/  

[378][368] Sanford, Scott (University of WisconsinςaŀŘƛǎƻƴύΦ άaƛƭƪƛƴƎ {ȅǎǘŜƳ !ƛǊ /ƻƴǎǳƳǇǘƛƻƴ ²ƘŜƴ ¦ǎƛƴƎ ŀ 

±ŀǊƛŀōƭŜ {ǇŜŜŘ ±ŀŎǳǳƳ tǳƳǇέΣ CƛƎǳǊŜ нΦ ¢ƘŜ ǊŜƎǊŜǎǎƛƻƴ ŎƻŜŦŦƛŎƛŜƴǘ ƻŦ лΦллму [ta ƛǎ ŎƻƴǾŜǊǘŜŘ ƛƴǘƻ лΦлр /CaΦ  

An air leakage rate of 2 CFM is chosen as a conservative estimate for which to perform regression analysis.   

 

 

 

 

 

 

  

https://www.energy.gov/sites/prod/files/2014/04/f15/amo_motors_handbook_web.pdf
https://rtf.nwcouncil.org/measure/dairy-milking-machines-vacuum-pump/
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3.1.3 DAIRY REFRIGERATION TUNE UP 

 

Market Commercial  

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Maintenance 

Measure Last Reviewed January 2023 

 

 

Description 

This section provides energy savings and demand savings algorithms for tune-ups on all refrigeration equipment in 

commercial-grade dairy settings with the intention being to reduce electrical consumption. 

Baseline Case 

Refrigeration equipment associated with a commercial-grade dairy farm facility that has not been inspected or tuned up in 

more than 12 months.  

Efficient Case 

The efficient condition is refrigeration equipment associated with a commercial-grade dairy farm facility that has been 

inspected and tuned up by a U.S. EPA 608 Certified Service Provider.  The certified technician must abide by all rules and 

regulations related to refrigerant testing and safety protocol and must conduct the following tasks:  

¶ Clean and inspect condenser and evaporator coils; 

¶ Clean drain pan; 

¶ Inspect/clean fans, screens, grills, filters, and drier cores; 

¶ Inspect/adjust heat reclaim operation; 

¶ Tighten all line voltage connections; 

¶ Inspect/replace relays and capacitors as needed; and 

¶ Add/remove refrigerant charge as needed. 

 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ
ὔ ὰὦί ὅȟ ЎὝ

ὃὉὉὙρȟπππ
ὛὊ 
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Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ ὔȾὃ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 

Calculation Parameters 

Table 3-7 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Ncows Number of cows Site-specific N/A  

lbsmilk 
Average pounds of milk produced per cow 

per year 

Site-specific, if 

unknown use 19,800 
Lbs/yr [369][372369] 

Cp,milk Specific heating capacity of milk 0.93 Btu/lb-°F [370][373370] 

ɲ¢ 

Difference in temperature between milk 

entering the bulk tank and final stored 

temperature of cooled milk 

Look up in Table 3-8 °F [371][374371][372][375372] 

SF Energy savings factor 0.05 N/A [373][376373] 

AEER 
Annual energy efficiency ratio of 

refrigeration compressor 
15.39 

Btu/watt-

hr 
[372][375372] 

1,000 Conversion from watts to kilowatts  1,000 W/kW  

CF Electric coincidence factor Look up in Table 3-9 N/A  

PDF Gas peak demand factor Look up in Table 3-9 N/A  

EUL Effective useful life 
See Measure Life 

Section 
Years  
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Table 3-8 Milk Temperature Differential (°F) 

Type of cooling Temperature (°F) 

No pre-cooler used in operation 60 

Pre-cooler used 30 

Pre-cooler unit and VFD Pump are used 18.3 

 

Peak Factors 

Table 3-9 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is 1 year [372][375372].  

References 

[379][369] New Jersey Dept of Agriculture, 2021 Annual Report and Agricultural Statistics. (2021), page 21. 

https://www.nass.usda.gov/Statistics_by_State/New_Jersey/Publications/Annual_Statistical_Bulletin/2021/2021

AnnualReportFinal.pdf  

[380][370] 2018 ASHRAE Handbook ς Refrigeration, Specific heat of whole milk, Table 3: Unfrozen Composition 

Data, Initial Freezing Point, and Specific Heat of Foods. 

[381][371] Scott Sanford, Well water precoolers. (Energy Conservation in Agriculture,2003), Pg 1, 

https://cdn.shopify.com/s/files/1/0145/8808/4272/files/A3784-03.pdf  

[382][372] Sanford, Scott (University of WisconsinςaŀŘƛǎƻƴύΦ ά²Ŝƭƭ ²ŀǘŜǊ tǊŜŎƻƻƭŜǊǎΦέ tǳōƭƛŎŀǘƛƻƴ !отуп-3. 

October 2003. http://learningstore.uwex.edu/Assets/pdfs/A3784-03.pdf    

[383][373] Best Management Practices for Dairy Farms (Massachusetts Farm Energy Program, 2012), Pg 30, 

https://massfarmenergy.com/wp-content/uploads/2014/03/Dairy%20Farms%20Best%20Practices.pdf  

 

  

https://www.nass.usda.gov/Statistics_by_State/New_Jersey/Publications/Annual_Statistical_Bulletin/2021/2021AnnualReportFinal.pdf
https://www.nass.usda.gov/Statistics_by_State/New_Jersey/Publications/Annual_Statistical_Bulletin/2021/2021AnnualReportFinal.pdf
https://cdn.shopify.com/s/files/1/0145/8808/4272/files/A3784-03.pdf
https://massfarmenergy.com/wp-content/uploads/2014/03/Dairy%20Farms%20Best%20Practices.pdf
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3.1.4 DAIRY SCROLL COMPRESSOR 

 

Market Commercial 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Equipment 

Measure Last Reviewed January 2023 

 

 

Description 

This measure covers the replacement of reciprocating compressors with scroll compressors in milk cooling dairy farm 

applications. A scroll compressor is a device used to compress refrigerant and is more efficient and reliable than traditional 

reciprocating compressors. Scroll compressors are now the predominant compressor type sold on the market in these 

applications; therefore, this measure is only applicable in retrofit scenarios. Lifecycle savings are calculated through the 

end of the remaining life of the existing compressor. 

Baseline Case 

The baseline condition for this measure is a dairy operation using a reciprocating compressor for milk cooling. 

Efficient Case 

The compliance condition is the replacement of a reciprocating compressor with a scroll compressor for milk cooling. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ
ὄὸόȾὬ

ὄὸόȾὬ
ὰὦί ὧέύίЎὝ πȢωσ

ρ

ὉὉὙ ρȟπππ

ρ

ὉὉὙ ρȟπππ
 

Where, 

ὉὉὙǉ
ὄὸόȾὬ

ὡ
 

ὉὉὙō
ὄὸόȾὬ

ὡ
 

If EERb is unknown use 

ὉὉὙō πȢψυ ὉὉὙǉ 
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Annual Fuel Savings 

ɝὝὬὩὶάίN/A 

Peak Demand Savings 

ɝὯὡ
ЎὯὡὬ

ψȟχφπ
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 

Calculation Parameters 

Table 3-10 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Btu/hq 

Nameplate Btu/h of installed scroll 

compressor 
Site-specific Btu/h  

Btu/h total 

Total cooling capacity of compressors on 

dairy farm 
Site-specific Btu/h  

Btu/hb 
Nameplate Btu/h of existing recip 

compressor 
Site-specific Btu/h  

lbsmilk 

Average pounds of milk produced per 

cow per year 
19,800 lb [374][377374] 

cows Number of milking cows on farm Site-specific N/A  

ɲ¢ 

Difference in temperature between the 

milk entering the bulk tank and final 

stored temperature of cooled milk  

Look up in Table 3-11 (°F) [375][378375] 

Wb 
Nameplate wattage of existing 

reciprocating compressor 
Site-specific watts  
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Variable Description Value Units Ref 

Wq 
Nameplate wattage of installed scroll 

compressor 
Site-specific watts  

EERq 

Energy efficiency ratio of scroll 

compressor based on nameplate Btu/h 

and wattage 

Calculated 
"ÔÕȾÈ

×ÁÔÔÓ
 [376][379376] 

EERb 

Energy efficiency ratio of reciprocating 

compressor based on nameplate Btu/h 

and wattage 

Calculated 
"ÔÕȾÈ

×ÁÔÔÓ
 [376][379376] 

0.93 Specific heat of milk 0.93 Btu/lb-°F [377][380377] 

1,000 Conversion Factor kW to watts 1,000 Kw/watts  

8,760 Hours in one year 8,760 hours  

CF Electric coincidence factor Look up in Table 3-12 N/A  

PDF Gas peak day factor Look up in Table 3-12 N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 3-11 Difference in temperature for various equipments 

Equipment ɝT 

No Pre-Cooler 60 

Standard Pre-Cooler 30 

Variable Speed Pre-Cooler 18.3 

 

Peak Factors 

Table 3-12 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 1  

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is limited to the Remaining Useful Life (RUL) of the existing compressor with a default value 

of 4 years. 
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References 

[384][374] USDA, National Agricultural Statistics Service, 2021 Annual Report and Agricultural Statistics, pg. 21. 

https://www.nass.usda.gov/Statistics_by_State/New_Jersey/Publications/Annual_Statistical_Bulletin/2021/2021
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[385][375] Sanford, Scott (University of WisconsinςMadison). Energy Efficiency for Dairy Enterprises. Presentation to 

Agricultural and Life Sciences Program staff. It was determined that a plate cooler alone can reduce milk 
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therefore 56.3°F-38°F=18.3°F. December 2014. 

https://aeeibse.wp.prod.es.cloud.vt.edu/wp-content/uploads/2018/01/EC-for-Dairy-Enterprises-Nov-2017.pdf 

[386][376] Massachusetts Farm Energy Best Management Practices for Dairy Farms, United States Department of 

Agriculture (USDA), Natural Resource Conservation Service (NRCS), 2012. 

https://massfarmenergy.com/wp-content/uploads/2014/03/Dairy%20Farms%20Best%20Practices.pdf 

[387][377] 2018 ASHRAE Handbook ς Refrigeration, Specific heat of whole milk, Table 3: Unfrozen Composition 
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https://www.nass.usda.gov/Statistics_by_State/New_Jersey/Publications/Annual_Statistical_Bulletin/2021/2021AnnualReportFinal.pdf
https://www.nass.usda.gov/Statistics_by_State/New_Jersey/Publications/Annual_Statistical_Bulletin/2021/2021AnnualReportFinal.pdf
https://aeeibse.wp.prod.es.cloud.vt.edu/wp-content/uploads/2018/01/EC-for-Dairy-Enterprises-Nov-2017.pdf
https://massfarmenergy.com/wp-content/uploads/2014/03/Dairy%20Farms%20Best%20Practices.pdf
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3.1.5 LIVESTOCK WATERER 

 

Market Commercial 

Baseline Condition EREP/TOS/NC 

Baseline  Existing/ISP/Dual 

End Use Subcategory Equipment 

Measure Last Reviewed January 2023 

 

 

Description 

This measure covers the installation of energy-efficient livestock waterers. A livestock waterer provides clean drinking 

water for livestock. Regular livestock waterers employ the use of large electric resistance heaters to prevent water from 

freezing. Energy efficient livestock waterers use super insulation (insulation of at least 2 inches) to maintain water 

temperature above freezing temperature. 

Baseline Case 

Early replacement (EREP) of an existing livestock waterer: First baseline, for remaining useful life of existing equipment: 

Electrically heated livestock waterer with no insulation. Second baseline, for remainder of measure life: Industry standard 

practice (ISP).   

Time of sale (TOS) of an existing livestock waterer: Industry standard practice (ISP).   

Addition of a new (NC) livestock waterer: Industry standard practice (ISP).   

Efficient Case 

Energy efficient livestock watering system that is thermostatically controlled and has factory-installed insulation with a 

minimum thickness of 2 inches. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ
ὡ ὡ

ρȟπππ
ὬὶίὊ  

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ ὔȾὃ 
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Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms 

No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

  

Calculation Parameters 

Table 3-13 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Wb 
Rated wattage of baseline livestock 

waterer heating element 

Site-specific. If unknown:  

Existing: 1,100W  

ISP: 500W 

Watts [378][381378] 

Wq 

Rated wattage of efficient livestock 

waterer heating element 
Site-specific Watts  

hrs 
Annual hours of operation during the 

winter when temperature is below 32°F 

Site-specific. If unknown, 

look up in  Table 3-14 
hrs [379][382379] 

Fruntime Fraction of heater runtime  0.8 N/A [380][383380] 

CF Electric coincidence factor Look up in Table 3-15 N/A  

PDF Gas peak day factor Look up in Table 3-15 N/A  

EUL Effective useful life See Measure Life Section Years  

RUL Remaining useful life of existing unit See Measure Life Section Years  
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Table 3-14 Annual operating hours 

Climate Zone Hours below 32°F 

Northern 1337 

Southwest 1220 

Coastal 583 

Central 1,069 

Pine Barrens 1,021 

Statewide Average 1,048 

 

Peak Factors 

Table 3-15 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A [382][385382] 

Natural gas peak day factor (PDF) N/A  

Measure Life 

The effective useful life (EUL) is 10 years [381][384381]. For early replacement projects, if the remaining useful life (RUL) of 

the existing equipment is unknown, assume 1/3 of the EUL = 3.3 years. 

References 

[388][378] New York Standard for Estimating Energy Savings from Energy Efficiency Programs Version 10. (New York 

State Joint Utilities, 2021), pg 385. 

[389][379] Based on TMY3 data for various climate zones in New Jersey. 

[390][380] The Regional Technical Forum (RTF) analyzed metered data from three baseline livestock waterers and 

found the average run time of electric resistance heaters in the waterers to be approximately 80% for average 

monthly temperatures similar to Pennsylvania climate zones. This run time factor accounts for warmer make-up 

water being introduced to the tank as livestock drinking occurs. Dairy Milking Machines Vacuum Pump Variable 

Frequency Drive. n.d. Rtf.nwcouncil.org. Accessed January 13, 2023. https://rtf.nwcouncil.org/measure/dairy-

milking-machines-vacuum-pump/  

[391][381] State of Wisconsin, Focus on Energy Evaluation, Business Program: Measure Life Study Final Report: 

Appendix B (August 25, 2009). 

https://focusonenergy.com/sites/default/files/bpmeasurelifestudyfinal_evaluationreport.pdf 

[392][382] No demand savings are expected for this measure, as the energy savings occur during the winter 

months. 

 

  

https://rtf.nwcouncil.org/measure/dairy-milking-machines-vacuum-pump/
https://rtf.nwcouncil.org/measure/dairy-milking-machines-vacuum-pump/
https://focusonenergy.com/sites/default/files/bpmeasurelifestudyfinal_evaluationreport.pdf


Agriculture 

315 

 

3.1.6 LOW PRESSURE IRRIGATION 

 

Market Commercial  

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Control 

Measure Last Reviewed January 2023 

 

 

Description 

This section provides energy and demand savings algorithms for the installation of a low-pressure irrigation system, which 

reduces the amount of energy required to apply the same amount of water as a baseline system.  

The amount of energy saved per acre is a factor of the number of nozzles, the amount of water applied, the actual 

reduction in operating pressure, the pumping plant efficiency, and sprinkler or micro irrigation system conversions made 

to the system.  

This measure requires a minimum 50% decrease in irrigation pumping pressure through the installation of a low-pressure 

irrigation system in agriculture applications. Pressure reduction can be achieved in several ways, such as nozzle or valve 

replacement, sprinkler head replacement, alterations or retrofits to the pumping plant, or drip irrigation system 

installation. Pre and post retrofit pump pressure measurements are required.  

Baseline Case 

High-pressure irrigation system with a baseline pump pressure, must be measured and recorded prior to installing low-

pressure irrigation equipment.  

Efficient Case 

Low-pressure irrigation system in agriculture applications with a minimum of 50% reduction in pumping pressure.  

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ῳὯὡὬ
ὔ ὖὛὍὖὛὍ Ὃὖὓ

ρȟχρτὉὪὪ

πȢχτφ Ὧὡ

Ὄὖ
ὌὙὛ 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 
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Peak Demand Savings 

ɝὯὡ ɝὯὡὬ ὉὝὈὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 

Calculation Parameters 

Table 3-16 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Nacres Number of acres irrigated Site-specific Acres  

PSIb 

Baseline pump pressure, must be measured 

and recorded prior to installing low-pressure 

irrigation equipment 

Site-specific 
Pounds per 

square inch (psi) 
 

PSIq 

Installed pump pressure, must be measured 

and recorded after the installation of low-

pressure irrigation equipment by the 

installer 

Site-specific 
Pounds per 

square inch (psi) 
 

GPM Pump flow rate per acre Site-specific 

Gallons Per 

Minute (GPM) 

/acre 

 

HRS Average irrigation hours per growing season  Site-specific Hours  

Effmotor Pump motor efficiency 
Site-specific, if unknown 

look up in Table 3-17  
N/A [383][386383] 

0.746 Conversion from kW to HP 0.746 kW/HP  

1,714 

Constant used to calculate hydraulic 

horsepower for conversion between 

horsepower and pressure and flow 

1,714 ὖὛὍὋὖὓὌὖϳ   
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Variable Description Value Units Ref 

EDTF Energy to Demand Factor 0.0026 kW/kWh 
[385][388385] 

[386][389386] 

CF Electric coincidence factor Look up in Table 3-18 N/A  

PDF Gas peak demand factor Look up in Table 3-18 N/A  

EUL Effective useful life 
See Measure Life 

Section 
Years  

 

Table 3-17 Motor Baseline Efficiencies 

Motor HP 

Motor Nominal Full-Load Efficiencies (percent) 

4 Pole (1800 RPM) 6 Pole (1200 RPM) 8 Pole (900 RPM) 

Enclosed Open Enclosed Open Enclosed Open 

1 85.5 85.5 82.5 82.5 75.5 75.5 

1.5 86.5 86.5 87.5 86.5 78.5 77.0 

2 86.5 86.5 88.5 87.5 84.0 86.5 

3 89.5 89.5 89.5 88.5 85.5 87.5 

5 89.5 89.5 89.5 89.5 86.5 88.5 

7.5 91.7 91.0 91.0 90.2 86.5 89.5 

10 91.7 91.7 91.0 91.7 89.5 90.2 

15 92.4 93.0 91.7 91.7 89.5 90.2 

20 93.0 93.0 91.7 92.4 90.2 91.0 

25 93.6 93.6 93.0 93.0 90.2 91.0 

30 93.6 94.1 93.0 93.6 91.7 91.7 

40 94.1 94.1 94.1 94.1 91.7 91.7 

50 94.5 94.5 94.1 94.1 92.4 92.4 

60 95.0 95.0 94.5 94.5 92.4 93.0 

75 95.4 95.0 94.5 94.5 93.6 94.1 

100 95.4 95.4 95.0 95.0 93.6 94.1 

125 95.4 95.4 95.0 95.0 94.1 94.1 

150 95.8 95.8 95.8 95.4 94.1 94.1 
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Motor HP 

Motor Nominal Full-Load Efficiencies (percent) 

4 Pole (1800 RPM) 6 Pole (1200 RPM) 8 Pole (900 RPM) 

Enclosed Open Enclosed Open Enclosed Open 

200 96.2 95.8 95.8 95.4 94.5 94.1 

 

Peak Factors 

Table 3-18 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is 5 years [384][387384]. 

References 

[393][383] Energy Conservation Program: Energy Conservation Standards for Commercial and Industrial Electric 

Motors; Final Rule: 79 Federal Register 103 (2014) https://www.gpo.gov/fdsys/pkg/FR-2014-05-29/html/2014-

11201.htm  

[394][384] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table 

for 2020, http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx Accessed 

January 2023.  

[395][385] Kanagy, Pamela K., Farm and Ranch Irrigation. Pennsylvania Agricultural Statistics, 2009-2010. 

https://www.nass.usda.gov/Statistics_by_State/Pennsylvania/Publications/Annual_Statistical_Bulletin/2009_201

0/fris.pdf. Accessed January 2023.  

[396][386] Irrigation Water Withdrawals, 2015 by the U.S. Geological Society. Table 7. 

https://pubs.usgs.gov/circ/1441/circ1441.pdf. Accessed January 2023. 

  

https://www.gpo.gov/fdsys/pkg/FR-2014-05-29/html/2014-11201.htm
https://www.gpo.gov/fdsys/pkg/FR-2014-05-29/html/2014-11201.htm
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https://www.nass.usda.gov/Statistics_by_State/Pennsylvania/Publications/Annual_Statistical_Bulletin/2009_2010/fris.pdf
https://pubs.usgs.gov/circ/1441/circ1441.pdf
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3.1.7 VENTILATION FANS 

 

Market Commercial 

Baseline Condition TOS/NC/EREP 

Baseline  Existing/Dual 

End Use Subcategory Equipment 

Measure Last Reviewed January 2023 

 

 

Description 

This measure is applicable to the installation of high speed, high efficiency fans and high-volume low speed (HVLS) fans 

installed in agricultural applications. For the purposes of this measure, a high speed fan shall consist of the blade and 

motor assembly. Ventilation, exhaust and circulating high speed fans improve animal comfort, control moisture and 

maintain indoor air quality for livestock and other agricultural applications. Variable frequency drives (VFD) may be 

installed along with high speed fans to increase energy savings and the associated savings are quantified by this 

methodology. If VFD savings are claimed via this measure, additional savings may not be claimed for VFDs utilizing a 

separate methodology. Qualifying fans must be rated by an Air Movement and Control Association (AMCA) accredited 

laboratory such as Bioenvironmental and Structural Systems (BESS) Laboratories.97   

Baseline Case 

The baseline condition for this measure is a standard efficiency exhaust, ventilation or circulating fan. 

Efficient Case 

The compliance condition for this measure is a high speed exhaust, ventilation, circulating, of HVLS fan that meets or 

exceeds the minimum efficiency requirements. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

Exhaust and Ventilation Fans: 

ɝὯὡὬ

ở

ờ

ὅὊὓ
ὅὊὓὡϳ

ὅὊὓ

ὅὊὓὡϳ
Ὂ ȟ

ρȟπππ

Ợ

Ỡ Ὤὶί 

Internal circulation fans and HVLS fans: 

 

97 BESS Laboratories is a research, product testing, and educational laboratory at the University of Illinois.  
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ɝὯὡὬ
ὰὦὪ

ὰὦὪὯὡϳ

ὰὦὪ

ὰὦὪὯὡϳ
Ὂ ȟ Ὤὶί 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

Ὤὶί
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

 No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Calculation Parameters 

Table 3-19 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  
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Variable Description Value Units Ref 

CFMb Cubic feet per minute of existing fan 
Site-specific98, if unknown use 

CFMq  
Ft3/min [390][393390] 

CFMq Cubic feet per minute of installed fan Site specific Ft3/min  

(CFM/W)q 
Ventilating efficiency ratio of installed 

fan 

Site-specific, if unknown look up 

in Table 3-20 
CFM/W  

(lbf/kW)q Thrust efficiency ratio of installed fan 
Site-specific, if unknown look up 

in Table 3-20 
Lbf/kW  

(CFM/W)b Ventilating efficiency ratio of existing fan Look up in Table 3-20 CFM/W  

(lbf/kW)b Thrust efficiency ratio of existing fan Look up in Table 3-20 Lbf/kW  

lbfb Thrust of existing fan Site specific99, if unknown use lbfq Lbs/force [390][393390] 

lbfq Thrust of installed fan Site-specific Lbs/force  

FVFD,q 
Reduced consumption resultant from 

VFD control 
Look up in Table 3-21 N/A [388][391388] 

Hrs Operating hours Look up in Table 3-22 Hours  

CF Electric coincidence factor Look up in Table 3-23 N/A  

PDF Gas peak demand factor Look up in Table 3-23 N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 3-20 Baseline and Efficient Condition Efficiencies 

Fan Diameter 

Baseline 100 Efficient101 

Circulation, Ventilation and 

Exhaust Fans (CFM/W) 

Circulating Fans 

(lbf/kW) 

Circulation, Ventilation and 

Exhaust Fans (CFM/W) 

Circulating Fans 

(lbf/kW) 

нпέ-орέ 9.4 10.5 14.0 15.0 

осέ-птέ 12.2 12.9 17.0 20.0 

пуέ-рнέ 15.1 19.8 19.9 24.2 

роέҌ 16.7 20.8 22.0 24.6 

 

 

98 look up from BESS Labs database based on manufacturer and model number.  
99 look up from BESS Labs database based on manufacturer and model number.  
100 Default baseline efficiency was determined by calculating the 10th percentile of the efficiencies of all fans in the active BESS Labs database for the 

respective fan diameter ranges. Many low efficiency fans are often not tested by BESS Labs, therefore the average tested fan is more efficient than the 

average market available fan. Ventilation and exhaust fan CFM and circulating fan lbf represent the averages of each diameter range, regardless of fan 

efficiency. The database includes single and three phase fans at four voltages. 
101 Minimum qualifying fan efficiency is equivalent to the 75th percentile of all BESS Labs tested in the respective fan diameters. The database includes 

single and three phase fans at four voltages 
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Table 3-21 VFD Factor 

Fan Application Value 

No VFD 1.00 

Greenhouse 0.64 

Poultry/Livestock 0.75 

 

Table 3-22 Operating Hours 

City Circulating/HVLS Fan Hours102 Exhaust/Ventilation Fan Hours103 

Northern 4,362 6,570 

Southwest 4,632 6,570 

Coastal 5,017 6,570 

Central 4,636 6,570 

Pine Barrens 4,684 6,570 

Statewide Average 4,655 6,570 

 

Peak Factors 

Table 3-23 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 1.0 [389][392389] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 3-24 Measure Life 

Equipment EUL RUL Ref 

Ventialtion Fans 15 5 [387][390387] 

 

102 Default hours are developed from NOAA hourly normals by summing annual hours dry bulb temperature  above рлхC; NOAA National Centers for 

Environmental information ς NCEI 2010 Hourly Normals 

103 Exhaust/Ventilation fans are assumed to operate 75% of total annual hours (8,760 x 0.75 = 6,570) 
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3.1.8 HEAT RECLAIMERS 

 

Market Commercial 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Equipment 

Measure Last Reviewed January 2023 

 

 

Description 

This measure covers the installation of a refrigeration heat recovery (RHR) system on bulk tank compressors on dairy 

farms. Heat recovery systems recover waste heat from bulk tank compressors used in milk cooling processes. This waste 

heat is used to pre-heat water before it is transferred to a water heater, thus reducing the load of the water heater. Hot 

water is used in various farm applications such as cleaning and livestock watering. 

There are two methods of calculating savings. One is to calculate the amount of energy that can be recovered by the heat 

ǊŜŎƻǾŜǊȅ ǎȅǎǘŜƳ ƛƴ ǘƘŜ Ƴƛƭƪ ŎƻƻƭƛƴƎ ǇǊƻŎŜǎǎΦ ¢Ƙƛǎ ƳŜǘƘƻŘ ƛǎ ǊŜŦƭŜŎǘŜŘ ƛƴ ǘƘŜ ɲ.¢¦milk equation. The second method is to 

calculate the energy required to heat the water in the storage tank to the set point. This method is reflected in the 

ɲ.¢¦hruΣ ŜǉǳŀǘƛƻƴΦ ¢ƘŜ ǎƳŀƭƭŜǊ ƻŦ ǘƘŜ ǘǿƻ ǎƘŀƭƭ ōŜ ǎŜƭŜŎǘŜŘΦ LŦ ɲ.¢¦milk ƛǎ ǎƳŀƭƭŜǊ ǘƘŀƴ ɲ.¢¦hru, this implies that the energy 

recovered by the heat recovery system is not sufficient to fully heat the water to the setpoint, and therefore represents 

ǘƘŜ ǳǇǇŜǊ ƭƛƳƛǘ ƻŦ ǎŀǾƛƴƎǎΦ LŦ ɲ.¢¦hru ƛǎ ǎƳŀƭƭŜǊ ǘƘŀƴ ɲ.¢¦milk this implies the energy required to heat the water to the 

setpoint is less than the energy that is recovered by the heat recovery system, and therefore represents the upper limit of 

savings. 

Baseline Case 

Baseline condition for this measure is a dairy farm without a heat recovery system to feed preheated water to the water 

heater. 

Efficient Case 

The efficient condition is a dairy farm with a heat recovery system to preheat water to the waterheater. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ
ὓὍὔɝ"45  έὶ ɝ"45

σȟτρςὉȟ
 

Where,  

ῳὄὝὟ ὰὦί ὧέύίῳὝ πȢωσὉὛὊ 
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ῳὄὝὟ ὺ ῳὝ ψȢσσσφυὧέύί 

ɝ4 Ὕ Ὕ  

Annual Fuel Savings 

ῳὝὬὩὶάί
ὓὍὔῳὄὝὟ  έὶ ῳὄὝὟ

ρππȟπππὉȟ
 

Peak Demand Savings 

ῳὯὡ
ῳὯὡὬ

Ὤὶί
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-25 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲ.¢¦milk Recoverable energy from milk cooling process Calculated Btu  

ɲ.¢¦hru 
Required energy to heat water in the storage tank 

unit to set temperature 
Calculated Btu  

ɲ¢water 
Change in water temperature attributable to heat 

recovery system 
Calculated °F  
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Variable Description Value Units Ref 

Lbsmilk 
Average pounds of milk produced per cow per 

year 
19,800 Lbs/yr [391][394391] 

Cows Average number of cows milked per day Site-specific cow/day  

ɲ¢milk 

Difference in temperature between milk entering 

the bulk tank and final stored temperature of 

cooled milk 

Look up in Table 3-26 °F [393][396393] 

ESF Energy Savings Factor 0.4 N/A [394][397394] 

Vhru 
Volume of hot water for washing and cleaning per 

day per cow, in gallons 

Site specific, if unknown 

use 6.3gal/cow/day 
Gal/cow/day [395][398395] 

Tset 
Expected temperature an RHR unit can pre-heat 

well water up to 

Site-specific, if unknown 

look up in Table 3-27 
°F [394][397394] 

Tmain Water main inlet temperature  Look up in Table 3-28 °F [396][399396] 

Et,elec Thermal efficiency of electric water heater 
Site-specific, if unknown 

use 0.98 
N/A [398][401398] 

Et,fuel Thermal efficiency of fossil fuel water heater 
Site-specific, if unknown 

use 0.8 
N/A [399][402399] 

Hrs Hours per year 
Site-specific, if unknown 

use 2,920 
Hrs/yr [397][400397] 

0.93 Specific heat of milk 0.93 BTU/lb °F [400][403400] 

8.33 
Energy required to heat one gallon of water by 

one degree 
8.33 BTU  

3,412 Conversion factor BTU to kWh 3,412 BTU/kWh  

100,000 Conversion factor BTUs to Therms 100,000 BTU/Therm  

CF Electric coincidence factor Look up in Table 3-29 N/A  

PDF Gas peak day factor Look up in Table 3-29 N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 3-26 5ƛŦŦŜǊŜƴŎŜ ƛƴ aƛƭƪ ¢ŜƳǇŜǊŀǘǳǊŜ όɲ¢milk °F) 

No Pre-Cooler Standard Pre-Cooler Variable Speed Pre-Cooler 

60 °F 30 °F 18.3 °F 

 

Table 3-27 RHR Setpoint Temperature (Tset) 

Fully condensing RHR system Desuperheater RHR condenser 

130 °F 105 °F 
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Table 3-28 Cold Water Inlet Temperature (Tmain) 

NJ Climate Region 
Annual Average Outdoor Temperature 

(°F) 
Tmain (°F) 

Northern 50.75 56.75 

Southwest 52.37 58.37 

Coastal 54.29 60.29 

Central 52.45 58.45 

Pine Barrens 52.44 58.44 

Statewide Average 52.45 58.45 

 

Peak Factors 

Table 3-29 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.8 N/A 

Natural gas peak day factor (PDF) 
See Appendix G: Natural Gas Peak Day FactorsSee 

Appendix G: Natural Gas Peak Day Factors 
 

 

Measure Life 

The effective useful life (EUL) is 14 years. [391][394391] 
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3.1.9 ENGINE BLOCK HEATER TIMER 

 

Market Commercial 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Control 

Measure Last Reviewed January 2023 

 

 

Description 

This section provides energy savings algorithms for the installation of timers used to control engine block heaters on 

existing farm equipment. Engine block heaters are generally used during cold weather to warm an engine prior to use. 

Block heaters without automation are typicially plugged in throughout the night. Using timers allows the heater to come 

on at a preset time rather than being on throughout the night.  There are no peak demand savings associated with this 

measure since it does not affect peak period usage.  

Baseline Case 

Engine block heater without a timer that is manually controlled. 

Efficient Case 

Engine block heater controlled by a timer. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ
ὡ

ρȟπππ
Ὤὶί Ὤὶί ὈὥώίὟὊ 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ ὔȾὃ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 
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Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 

Calculation Parameters 

Table 3-30 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Wheater Wattage of engine block heater Site-specific, if unknown use 1,000 W [403][406403] 

hrsb Baseline hours of use per day Site-specific, if unknown use 10 Hrs/day [403][406403] 

hrsq Energy efficient hours of use per day Site-specific, if unknown use 2 Hrs/day [403][406403] 

Days Days of use per year Site-specific, if unknown use 90 Days/yr [403][406403] 

UF Usage Factor Site-specific, if unknown use 0.97  N/A [401][404401] 

CF Electric coincidence factor Look up in Table 3-31 N/A  

PDF Gas peak demand factor Look up in Table 3-31 N/A  

EUL Effective useful life See Measure Life Section Years  

 

Peak Factors 

Table 3-31 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is 15 years [402][405402]. 
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3.1.10 ELECTRIC LEAF BLOWER 

 

Market Commercial 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Equipment 

Measure Last Reviewed February 2024 

Changes Since Last Version  

 

 

Description 

This measure claims savings for the replacement of an existing commercial gasoline leaf blower with an all-electric leaf 

blower. 

Baseline Case 

The baseline condition is assumed to be a commercial gasoline powered leaf blower. 

Efficient Case 

The efficient condition is a commercial all-electric leaf blower. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ   Ὧὡ  Ὄὶί 

When calculated with the default values in Table 3-32Σ ɲƪ²Ƙ Ґ -163.5 kWh/yr 

Annual Fuel Savings (Another Fuel) 

ɝὋὥὰ Ὗװ Ὄὶί 

When calculated with the default values in Table 3-32Σ ɲDŀƭGasoline = 121.3 Gal/yr 

Annual Peak Demand Savings 

ɝὯὡ Ὧὡ  ὅὊװὼװ

Field  Code  Changed
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Daily Peak Fuel Savings 

ὔȾὃ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings (Another Fuel) 

ɝὋὥὰ ȟװ ɝὋὥὰ ὉὟὒ 

Calculation Parameters 

Table 3-32 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings 
Calculated or use default -

163.5 
kWh/yr  

ɲƪ²Peak Annual peak demand savings Calculated kW/yr  

ɲDŀƭGasoline Annual fuel savings (gasoline) 
Calculated or use default 

121.3 
Gal/yr  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲDŀƭGasoline, Life Lifetime fuel savings (gasoline) Calculated Gal  

kWblower 

Electric demand of a commercial electric 

leaf blower104 
0.58 kW [407][410407] 

Hrs Annual hours of use 282 Hrs [406][409406] 

U 

Average gallons of gasoline that a 

baseline leaf blower consumes in one 

hour105 

0.43 Gal/hr [407][410407] 

CF Electric demand coincidence factor Look up in Table 3-33  N/A  

EUL Effective useful life 

See  

Measure Life 

Measure Life section 

Years [404][407404] 

 

 

104 Assumes the higher range of possible electric lawn blower electric demand 
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Peak Factors 

Table 3-33 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.5 
[408][41140

8] 

 

Measure Life 

The effective useful life (EUL) is 5 years [215][223215]. 
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3.1.11 ELECTRIC RIDING LAWN MOWER 

 

Market Commercial 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Equipment 

Measure Last Reviewed February 2024 

Changes Since Last Version  

 

 

Description 

This measure claims savings for the replacement of an existing gasoline powered ride-on lawnmower with a new all-

electric ride-on lawnmower. This measure is characterized for commercial applications. 

Baseline Case 

The baseline condition is assumed to be a gasoline powered ride-on lawnmower. 

Efficient Case 

The efficient condition is an all-electric ride-on lawnmower. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ  ὗ ὗ Ὧὡ ὔ  

Annual Fuel Savings (Another Fuel) 

ɝὋὥὰ Ὗ 

Annual Peak Demand Savings 

ɝὯὡ Ὧὡ װ ὔ װ ὅὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 
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Lifetime Fuel Savings (Another Fuel) 

ɝὋὥὰ ȟװ ɝὋὥὰ ὉὟὒ 

Calculation Parameters 

Table 3-34 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ 

Annual electric energy savings, deemed 

value calculated using default variables 

below 

Calculated  

(Default ς3,150) 
kWh/yr [215][223215]  

ɲƪ² Annual peak demand savings 
Calculated 

(Default -0.56) 
kW  

ɲDŀƭgasoline 
Annual gasoline savings, deemed value 

calculated using default variables below 

Calculated 

(Default 900) 
gal [215][223215]  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲDŀƭgasoline,life Lifetime gasoline savings Calculated gal  

Q Number of full charges in a year106 700  N/A [215][223215]  

Qtime Time required to fully charge battery107 4 Hrs [215][223215] 

kWdraw Demand draw of battery while charging 0.56 kW [215][223215] 

Nbattery No batteries attached to lawn mower 2 N/A [215][223215] 

U Annual gasoline consumption 900 gallons [215][223215] 

CF Electric coincidence factor Look up in Table 3-35 N/A  

EUL Effective useful life 

See  

Measure Life 

Measure Life section 

Years [215][223215] 

 

Peak Factors 

Table 3-35 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.5 [410][413410] 

 

 

 

106 Annual hours of use divided by Working Time Per Charge.  

107 Battery Charging Time to 100% divided by 60 minutes. 
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Measure Life 

The effective useful life (EUL) is 6 years [215][223215]. 

References 

[419][409] Department of Public Services, 2022 Tier III TRM Characterizations. 2022, Page 56, 

https://publicservice.vermont.gov/document/2022-tier-iii-trm-characterizations. Commercial Riding measure life 

was collected by industry data from Steve W. of Eco Equipment Supply (EES). 

[420][410] Placeholder assumption until further research conducted. 

 

 

  

https://publicservice.vermont.gov/document/2022-tier-iii-trm-characterizations
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3.1.12 HEDGE TRIMMERS, PUSH LAWNMOWERS, AND CHAINSAWS  

 

Market Commercial 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Equipment 

Measure Last Reviewed March 2024 

Changes Since Last Version  

 

 

Description 

This measure applies to the purchase of new commercial lawn equipment, which includes hedge trimmers, push 

lawnmowers (not self-propelled or riding, but has an electric motor driving a blade), and chainsaws to replace gas lawn 

equipment.  

Baseline Case 

The baseline equipment gasoline-powered commercial hedge trimmers, push lawnmowers, and chainsaws. 

Efficient Case 

The energy efficient equipment is all-electric commercial hedge trimmers, push lawnmowers, and chainsaws. 

 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ῳὯὡὬ ὒέέὯ όὴ Ὥὲ 

  

 

4ÁÂÌÅ 2-149 

ἢἩἪἴἭ Ȥ 4ÁÂÌÅ σȤσψ 

Deemed annual energy savings in  

 

Table 2-148 
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Table 2-149148 calculated as follows:  

ɝὯὡὬ
Ὄὶί

ὸ
Ὁ

Ὀ

ὉὪὪ

ρ

ρȟπππ
 

Annual Fuel Savings (Alternate Fuel) 

ɝὋὥὰ ὒέέὯ όὴ Ὥὲ  

 

4ÁÂÌÅ 2-149 

 

ἢἩἪἴἭ Ȥ 4ÁÂÌÅ σȤσψ 

 

Annual Peak Demand Saving 

ῳὯὡ
ῳὯὡὬ

Ὄὶί
ὅὊ 

Daily Peak Fuel Savings 

ὔȾὃ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὋὥὰ ɝὋὥὰ ὉὟὒ 

Calculation Parameters 

Table 3-36 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings 

Look up in Table 3-38 

 

Table 2-148 

 

Table 2-149148 

kWh/yr [223] [411]  

ɲDŀƭgasoline Annual gallons gasoline savings  
Look up in  

 
Gallons [223][411] 
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Variable Description Value Units Ref 

Table 2-148Table 

3-38Table 3-38 

 

Table 2-149148 

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲDŀƭLife Lifetime fuel savings Calculated Gallons  

ɲƪ²Peak Annual peak demand savings Calculated kW  

Hrs Annual operating hours 
Look up in Table 

2-148Table 3-37 
Hrs [411] 

tcharge Run time per charge 
Look up in Table 

2-148Table 3-37 
Hrs [412][415412] 

Ebattery Rated energy of the battery 
Look up in Table 

2-148Table 3-37 
Wh [223][411] 

D Discharge rate 0.90 % [412][415412] 

Effcharger Efficiency of the charger 0.92 % [412][415412] 

1,000 Unit conversion, Wh/kWh 1,000 Wh/kWh  

CF Electric demand coincidence factor Look up in Table 3-39 N/A [413][416413] 

EUL Effective useful life 

See  

Measure Life 

Measure LifeMeasure 

Life 

Years [223][411] 

 

The table below presents the parameters used to calculate the deemed energy impacts. 

Table 3-37 Parameters Values 

Type of Electric Equipment Hrs tcharge Ebattery 

Trimmer 125 0.5 
1HP Replacement: 100 

2HP Replacement: 240 

Push Lawnmower 810 1 300 

Chainsaw 80 0.09 150 

 

When calculated using the assumptions above, the energy impacts are equal to the values below. These deemed impacts 

may be used instead of calculating site-specific savings if reliable input parameters are not available.  

Table 3-38 Deemed Energy Impacts 

Type of Electric Equipment ɲkWh ɲDŀƭgasoline  

Trimmer 1HP Replacement: -24.5 1HP Replacement: 21.5 
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Type of Electric Equipment ɲkWh ɲDŀƭgasoline  

2HP Replacement: -58.7 2HP Replacement: 115 

Push Lawnmower  -238 134 

Chainsaw -130 115 

 

Peak Factors 

Table 3-39 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.5 [413][416413] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is given in Table 2-151 [223].Table 3-40 [411] 

Table 3-40 Measure Life 

Type of Electric Equipment Measure Life (yrs) 

Trimmer 2 

Push Lawnmower  6 

Chainsaw 2 

 

References 

[421][411] PSEG CEF-EE II Filing 12.1.23 

[422][412] PSEG-LI TRM 

[423][413] Placeholder assumption until further research conducted. 
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3.2 APPLIANCES 

3.2.1 CLOTHES WASHER 

 

Market Commercial/Multifamily 

Baseline Condition TOS/NC 

Baseline  Code 

End Use Subcategory Clothes Washer 

Measure Last Reviewed January 2023 

 

 

Description 

This measure relates to the purchase (time of sale) and installation of a commercial clothes washer (i.e., soft-mounted 

front-loading or soft-mounted top-loading clothes washer that is designed for use in applications in which the occupants of 

more than one household will be using the clothes washer, such as multifamily housing common areas and coin laundries) 

exceeding the ENERGY STAR minimum qualifying efficiency standards. The Modified Energy Factor (MEF) measures energy 

consumption of the total laundry cycle (washing and drying). It indicates how many cubic feet of laundry can be washed 

and dried with one kWh of electricity; the higher the number, the greater the efficiency. The Water Factor (WF) is the 

number of gallons needed for each cubic foot of laundry. A lower number indicates lower consumption and more efficient 

use of water. Rather than filling the tub with water, efficient wash cycles are achieved by spinning or flipping clothes 

through a stream of water. Efficient rinse cycles are achieved through high-pressure spraying instead of soaking clothes. 

Reduced dryer load represents additional energy savings associated with the thorough removal of water from the clothes 

in the washer. Clothes washers that have earned the ENERGY STAR® label use approximately 25% less energy and 33% less 

water than comparable non-qualified models. 

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

Baseline Case 

The baseline efficiency is minimum efficiency defined in the Code of Federal Regulations at 10 CFR 431.156. Efficiency is 

defined by the Modified Energy Factor (MEF) that takes into account the energy and water required per clothes washer 

cycle, including energy required by the clothes dryer per clothes washer cycle.   

Efficient Case 

The efficient condition is a commercial clothes washer meeting the ENERGY STAR v. 8.1 efficiency criteria. 
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Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ  ɝὯὡὬ  ɝὯὡὬ  ɝὯὡὬ   

Where, 

ɝὯὡὬ ЎὯὡὬ Ὂ   

ɝὯὡὬ  ЎὯὡὬ Ὂ   ὛὊ ȟ   

ɝὯὡὬ ЎὯὡὬ ЎὯὡὬ
Ὂ

Ὂ  
  Ὂ ȟ ὛὊ ȟ    

ЎὯὡὬ ὯὡὬ ȟ ὯὡὬ ȟ

ὔ

ὔ ȟ

 

ЎὯὡὬ ὅὥὴὔ
ρ

ὓὉὊ

ρ

ὓὉὊ
 

Annual Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάί ɝὝὬὩὶάί  

Where, 

ɝὝὬὩὶάί  ЎὯὡὬ   
Ὂ

ὉὪὪ
 ὛὊ ȟ πȢπστρς  

ɝὝὬὩὶάί ЎὯὡὬ ЎὯὡὬ  
Ὂ

Ὂ
 Ὂ ȟ Ὂ ȟ ὛὊ ȟ πȢπστρς 

ЎὯὡὬ ὯὡὬ ȟ ὯὡὬ ȟ

ὔ

ὔ ȟ

 

ЎὯὡὬ ὅὥὴὔ
ρ

ὓὉὊ

ρ

ὓὉὊ
 

Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

Ὄὶί
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 
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Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-41 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Ƙwasher 
Annual electric energy savings attributed to 

clothes washer operation 
Calculated kWh/yr  

ɲƪ²ƘDHW 
Annual electric energy savings attributed to 

water heating 
Calculated kWh/yr  

ɲƪ²Ƙdryer 
Annual electric energy savings attributed to 

dryer operation 
Calculated kWh/yr  

ɲƪ²Ƙunit 
Annual electric energy savings of a unit 

exclusive of dryer operation 
Calculated kWh/yr  

ɲƪ²Ƙtotal 
Annual electric energy savings of a unit 

inclusive of dryer operation 
Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎDHW 

Annual fuel savings attributed to water 

heating 
Calculated Therms/yr  

ɲ¢ƘŜǊƳǎdryer 

Annual fuel savings attributed to dryer 

operation 
Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲIнh Annual water savings Calculated Gal/yr  

Cap Clothes washer capacity 

Site-specific. If 

unknown, use 

3.43 

ft3 [417][420417] 

Ncycles Number of cycles per year 

Site-specific. If 

unknown, look 

up in Table 3-44 

cycles [414][417414] 
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Variable Description Value Units Ref 

kWhunit,b Baseline rated unit electricity consumption 

Site-specific. If 

unknown, use 

241 

kWh/yr [414][417414] 

kWhunit,q Efficient rated unit electricity consumption 
Site-specific. If 

unknown, use 97 
kWh/yr [414][417414] 

Fwasher 

Fraction of energy consumption attributed 

to clothes washer operation 

Site-specific. If 

unknown, 

assume 0.20 

N/A [414][417414] 

FDHW 

Fraction of energy consumption attributed 

to water heating 

Site-specific. If 

unknown, 

assume 0.80 

N/A [414][417414] 

Floads Fraction of washer loads dried in machine 

Site-specific. If 

unknown, use 

1.0 

N/A  

EffDHW Fuel water heater efficiency 

Site-specific. If 

unknown, use 

0.75 

N/A  

WFq Water factor for efficient unit 

Site-specific. If 

unknown, look 

up in Table 3-45 

Gal/(cycleϊft3) [417][420417][418][421418] 

MEFb Modified Energy Factor of baseline unit 
Look up in Table 

3-42 
N/A [417][420417][418][421418] 

MEFq Modified Energy Factor of efficient unit 
Look up in Table 

3-42 
N/A [417][420417][418][421418] 

SFDHW,electric Electric DHW savings factor 
Look up in Table 

3-43 
N/A  

SFdryer,electric Electric dryer savings factor 
Look up in Table 

3-43 
N/A  

SFDHW,ff Fossil fuel DHW savings factor 
Look up in Table 

3-43 
N/A  

SFdryer,ff Fossil fuel dryer savings factor 
Look up in Table 

3-43 
N/A  

WFb Water factor for baseline unit 
Look up in Table 

3-45 
Gal/(cycleϊft3) [417][420417][418][421418] 

CF Electric coincidence factor 
Look up in Table 

3-46 
N/A [414][417414] 

PDF Gas peak day factor 
Look up in Table 

3-46 
N/A  

Hrs Annual operating hours 265 Hrs/yr [414][417414] 
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Variable Description Value Units Ref 

Ncycles, ref Reference number of cycles per year 392 cycles [414][417414] 

Fdryer Dryer usage factor 0.84 N/A [414][417414] 

Fdryer,mod 

Dryer usage factor in buildings with dryer 

and washer 
0.95 N/A [414][417414] 

Fdryer,corr Fossil fuel dryer correction factor 1.12 N/A [414][417414] 

0.03412 Unit conversion, therm/kWh 0.03412 Therm/kWh  

EUL Effective useful life 
See Measure Life 

Section 
Years  

 

 

Table 3-42 Modified Energy Factor of Baseline and Efficienct Unit 

Efficiency Level Front Loading Top Loading 

Federal Standard 

Before January 1, 2018 

2.00 1.60 

On or After January 1, 2018 

2.00 1.35 

ENERGY STAR 2.20 

 

Table 3-43 DHW and Dryer Savings Factors 

Fuel SFDHW,electric SFdryer,electric SFDHW,ff SFdryer,ff Source 

Electric 1.00 1.00 0 0  

Fossil Fuel 0 0 1.00 1.00  

Unknown 

Look up in Appendix 

K: DHW and Space 

Heat Fuel Split 

0.89 

Look up in Appendix 

K: DHW and Space 

Heat Fuel Split 

0.11 [419][422419] 

 

Table 3-44 Annual Cycles 

Type Number of Cycles 

Multifamily Common Area 1,241 

Laundromats 2,190 

 



Appliances 

347 

 

Table 3-45 Water Factor of Baseline and Efficient Unit 

Efficiency Level Front Loading Top Loading 

Federal Standard 

Before January 1, 2018 

5.5 8.5 

On or After January 1, 2018 

4.1 8.8 

ENERGY STAR 4.0 

 

Peak Factors 

Table 3-46 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.029 [414][417414] 

Natural gas peak day factor (PDF) 
See Appendix G: Natural Gas Peak Day FactorsError! 

Not a valid result for table. 
 

 

Non-Energy Impacts 

ɝὌςὕ ὅὥὴ ὡὊ ὡὊ   ὔ  

Measure Life 

The effective useful life (EUL) for a multifamily common area is 11.3 years. The EUL for laundromats is 7.1 years. 

[414][417414] 

References 

[424][414] Regulations.gov, Energy Conservation Program: Energy Conservation Standards for Commercial Clothes 

Washers; Final Rule (2014). https://www.regulations.gov/document/EERE-2012-BT-STD-0020-0037 

[425][415] Metered data from Navigant Consulting, EmPOWER Maryland Draft Final Evaluation Report Evaluation 

Year 4 (June 1, 2012 ς May 31, 2013) Appliance Rebate Program. March 21, 2014, page 36. This data applies to 

residential applications. In the absence of metered data specific to multifamily common area and commercial 

laundromat applications, this coincidence value is used as a proxy given consistency with the PJM peak definition; 

however, this value is likely conservatively low for commercial applications and is a candidate for update should 

more applicable data become available . 

[426][416] Clothes Washer Calculations for the ENERGY STAR Appliance Calculator. 2022. 

https://www.sfwmd.gov/sites/default/files/documents/calculator_energy_star_res_appliance_savings.xlsx. 

[427][417] Based on the average commercial clothes washer volume of all units meeting ENERGY STAR V8.1 criteria 

listed in the ENERGY STAR database of certified products accessed on 03/07/2016. 

https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Version%208.1%20Clothes%20Washer%20F

inal%20Specification%20-%20Partner%20Commitments%20and%20Eligibility%20Criteria.pdf  

https://www.regulations.gov/document/EERE-2012-BT-STD-0020-0037
https://www.sfwmd.gov/sites/default/files/documents/calculator_energy_star_res_appliance_savings.xlsx
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Version%208.1%20Clothes%20Washer%20Final%20Specification%20-%20Partner%20Commitments%20and%20Eligibility%20Criteria.pdf
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Version%208.1%20Clothes%20Washer%20Final%20Specification%20-%20Partner%20Commitments%20and%20Eligibility%20Criteria.pdf
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[428][418] Office of Energy Efficiency and Renewable Energy, Department of Energy, Energy Conservation Program: 

Energy Conservation Standards for Commercial Clothes Washers. 

https://www.federalregister.gov/documents/2021/12/20/2021-27461/energy-conservation-program-energy-

conservation-standards-for-commercial-clothes-washers  

[429][419] Space heat and DHW factors in Appendix from program data. Dryer fuel data from EIA Residential Energy 

Consumption Survey 2015, Table HC3.1, buildings with 5 or more units. 

https://www.eia.gov/consumption/residential/data/2015/#appliances  

 

  

https://www.federalregister.gov/documents/2021/12/20/2021-27461/energy-conservation-program-energy-conservation-standards-for-commercial-clothes-washers
https://www.federalregister.gov/documents/2021/12/20/2021-27461/energy-conservation-program-energy-conservation-standards-for-commercial-clothes-washers
https://www.eia.gov/consumption/residential/data/2015/#appliances
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3.2.2 CLOTHES DRYERS 

 

Market Commercial/Multifamily 

Baseline Condition TOS 

Baseline  Code 

End Use Subcategory Clothes Washer 

Measure Last Reviewed January 2023 

 

 

Description 

This measure covers residential grade clothes dryers meeting the criteria established under the ENERGY STAR® Program, 

Version 1.1, effective May 5, 2017, installed in small commercial settings. ENERGY STAR® clothes dryers have a higher 

combined energy factor (CEF), and save energy through a combination of more efficient drying and reduced runtime of the 

drying cycle. More efficient drying is achieved through increased insulation, modifying operating conditions, improving air 

circulation, and improved efficiency of motors. Reduced dryer runtime is achieved through automatic termination of the 

dryer cycles based on temperature and moisture sensors. Clothes dryers originally qualified for the ENERGY STAR® label in 

May 2014. Clothes dryers that have earned this label are approximately 20% more efficient than non-qualified models. 

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

Baseline Case 

The baseline for energy savings calculations is a clothes dryer meeting the federal minimum combined energy factor for 

machines manufactured after January 2015. The minimum combined energy factor varies by clothes dryer type. 

Efficient Case 

A clothes dryer that is an ENERGY STAR® version 1.1 qualifying model. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ  ὅώὧὰὩί ὒέὥὨ
Ὂ ȟ

ὅὉὊ

Ὂ ȟ

ὅὉὊ
 

Annual Fuel Savings 

ɝὝὬὩὶάίὅώὧὰὩί ὒέὥὨ
Ὂ ȟ

ὅὉὊ

Ὂ ȟ

ὅὉὊ

σȟτρς

ρππȟπππ
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Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

Ὄὶί
 ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-47 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

CyclesAnnual Number of dryer cycles per year 

Site-specific. If 

unknown, look up in 

Table 3-49  

Cycles [420][423420] 

Load 
Average total weight of clothes per 

drying cycle 
Look up in Table 3-48 lbs [420][423420] 

Felec,b 

Percentage of energy consumed that 

is derived from electricity for baseline 

dryer 

Look up in Table 3-48 % [426][429426][427][430427]  

Felec,q 

Percentage of energy consumed that 

is derived from electricity for efficient 

dryer 

Look up in Table 3-48 % [426][429426][427][430427] 

Ffuel,b 

Percentage of energy consumed that 

is derived from fossil fuel for baseline 

dryer 

Look up in Table 3-48 % [426][429426][427][430427] 
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Variable Description Value Units Ref 

Ffuel,q 

Percentage of energy consumed that 

is derived from fossil fuel for efficient 

dryer 

Look up in Table 3-48 % [426][429426][427][430427] 

CEFb 
Combined energy factor for baseline 

dryer 
Look up in Table 3-48 lb/kWh [422][425422] 

CEFq 
Combined energy factor for efficient 

dryer 
Look up in Table 3-48 lb/kWh [421][424421] 

Hrs Annual run hours of clothes dryer 

Site-specific. If 

unknown look up in 

Table 3-49 

Hrs/yr [420][423420][425][428425] 

CF Electric coincidence factor Look up in Table 3-50 N/A [423][426423] 

PDF Gas peak day factor Look up in Table 3-50 N/A  

EUL Effective useful life 
See Measure Life 

Section 
Years  

 

Table 3-48 Clothes Dryer Values 

Variable Vented Gas Dryer 

Ventless or Vented 

Electric, Standard 

җ пΦп Ŧǘ3 

Ventless or 

Vented Electric, 

Compact (120V) < 

4.4 ft3 

Vented 

Electric, 

Compact 

(240V) < 4.4 ft3 

Ventless 

Electric, 

Compact (240V) 

< 4.4 ft3 

Load 8.45 8.45 3.00 3.00 3.00 

Felec,b
108 0.16 1.00 1.00 1.00 1.00 

Felec,q 0.16 1.00 1.00 1.00 1.00 

Ffuel,b
109 0.84 0.00 0.00 0.00 0.00 

Ffuel,q 0.84 0.00 0.00 0.00 0.00 

CEFb 3.30 3.73 3.61 3.27 2.55 

CEFq 3.48 3.93 3.80 3.45 2.68 

Energy Star Most 

Efficient CEFq 
 4.3 4.3 4.3 3.7 

 

 

108 %Electric accounts for the fact that some of the savings on gas dryers comes from electricity (motors, controls, etc). 16% was determined using a ratio 

of the electric to total savings from gas dryers given by ENERGY STAR Draft 2 Version 1.0 Clothes Dryers Data and Analysis.   
109 %Gas accounts for the fact that some of the savings on gas dryers comes from electricity (motors, controls, etc). 84% was determined using a ratio of 

the gas to total savings from gas dryers given by ENERGY STAR Draft 2 Version 1.0 Clothes Dryers Data and Analysis.   
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Table 3-49 Annual Dryer Cycles 

Facility Type Commercial ς Multifamily   Laundromat 

CyclesAnnual 1,241 2,190 

Hrs110 1,158 2,044 

 

Peak Factors 

Table 3-50 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.029 [423][426423] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The effective useful life (EUL) is 12 years [424][427424].  

References 

[430][420] Savings Calculator for ENERGY STAR Qualified Appliances, ENERGY STAR, 2012. 

https://www.sfwmd.gov/sites/default/files/documents/calculator_energy_star_res_appliance_savings.xlsx  

[431][421] ENERGY STAR Program Requirements for Clothes Dryers -Partner Commitments Criteria ENERGY STAR ® 

Program Requirements Product Specification for Clothes Dryers Partner Commitments. n.d. 

https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Final%20Version%201.1%20Clothes%20Dry

ers%20Specification%20-%20Program%20Commitment%20Criteria%20and%20Eligibility%20Criteria_0.pdf  

[432][422] PART 430 - ENERGY CONSERVATION PROGRAM FOR CONSUMER PRODUCTS n.d. 

https://federalregister.gov. https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430#430.32  

[433][423] Mid-Atlantic Technical Reference Manual (TRM) V10. (2020), https://neep.org/sites/default/files/media-

files/trmv10.pdf  

[434][424] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table 

for 2020, http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx  

[435][425] bƻǊǘƘǿŜǎǘ 9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅ !ƭƭƛŀƴŎŜ όb99!ύΣ Ψ5ǊȅŜǊ CƛŜƭŘ {ǘǳŘȅΩΣ bƻǾŜƳōŜǊ нлмп https://ecotope-

publications-database.ecotope.com/2014_005_1_DryerStudy.pdf  

[436][426] Mid-Atlantic Technical Reference Manual (TRM) V10 (2020). https://neep.org/sites/default/files/media-

files/trmv10.pdf  

[437][427] ENERGY STAR Draft 2 Version 1.0 Clothes Dryers Data and Analysis, August 2013. 

https://www.energystar.gov/sites/default/files/specs/ENERGY%20STAR%20Draft%202%20Version%201.0%20Clo

thes%20Dryers%20Data%20and%20Analysis.xlsx  

 

110 !ǎǎǳƳŜǎ ŀǾŜǊŀƎŜ ƻŦ рс ƳƛƴǳǘŜǎ ǇŜǊ ŎȅŎƭŜ ōŀǎŜŘ ƻƴ 9ŎƻǾŀΣ Ψ5ǊȅŜǊ CƛŜƭŘ {ǘǳŘȅΩΣ bƻǊǘƘǿŜǎǘ 9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅ !ƭƭƛŀƴŎŜ όb99!ύ нлмп.   

https://www.sfwmd.gov/sites/default/files/documents/calculator_energy_star_res_appliance_savings.xlsx
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Final%20Version%201.1%20Clothes%20Dryers%20Specification%20-%20Program%20Commitment%20Criteria%20and%20Eligibility%20Criteria_0.pdf
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Final%20Version%201.1%20Clothes%20Dryers%20Specification%20-%20Program%20Commitment%20Criteria%20and%20Eligibility%20Criteria_0.pdf
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430#430.32
https://neep.org/sites/default/files/media-files/trmv10.pdf
https://neep.org/sites/default/files/media-files/trmv10.pdf
http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx
https://ecotope-publications-database.ecotope.com/2014_005_1_DryerStudy.pdf
https://ecotope-publications-database.ecotope.com/2014_005_1_DryerStudy.pdf
https://neep.org/sites/default/files/media-files/trmv10.pdf
https://neep.org/sites/default/files/media-files/trmv10.pdf
https://www.energystar.gov/sites/default/files/specs/ENERGY%20STAR%20Draft%202%20Version%201.0%20Clothes%20Dryers%20Data%20and%20Analysis.xlsx
https://www.energystar.gov/sites/default/files/specs/ENERGY%20STAR%20Draft%202%20Version%201.0%20Clothes%20Dryers%20Data%20and%20Analysis.xlsx


Appliances 

353 

 

 

  



Appliances 

354 

 

3.2.3 CLOTHES DRYER MODULATING VALVE 

 

Market Commercial/Multifamily 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Clothes Washer 

Measure Last Reviewed January 2023 

 

 

Description 

This measure relates to the installation of a two-stage modulating gas valve retrofit kit on a standard commercial non-

modulating gas dryer. Commercial gas clothes dryers found in coin-operated laundromats or on-premise laundromats 

(hospitals, hotels, health clubs, etc.) traditionally have a single firing rate which is sized properly for highest heat required 

in initial drying stages but is oversized for later drying stages requiring lesser heat. This causes the burner to cycle on/off 

frequently, resulting in less efficient drying and wasted gas. Replacing the single stage gas valve with a two-stage gas valve 

allows the firing rate to adjust to the changing heat demand, thereby reducing overall gas consumption. 

Accurately estimating dryer energy consumption is complicated and challenging due to a variety of factors that influence 

cycle times and characteristics and ultimately drying energy requirements. Clothing loads can vary by weight, volume, fiber 

composition, physical structure, and initial water content, meaning that drying energy requirements can differ for any 

given cycle. Additionally, dryer settings selected by the user andƛƴǘŜǊŀŎǘƛƻƴǎ ǿƛǘƘ ǘƘŜ ǎƛǘŜΩǎ I±!/ ǎȅǎǘŜƳǎ ŀǊŜ ƪƴƻǿƴ ǘƻ 

influence dryer performance. As better information becomes available, this characterization can be modified to allow for a 

more site-specific estimation of savings. 

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

Baseline Case 

A 30- to 250- pound capacity commercial gas dryer with no modulating capabilities. 

Efficient Case 

A 30- to 250-pound capacity commercial gas dryer retrofitted with a two-stage modulating gas valve kit. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ὔȾὃ 
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Annual Fuel Savings 

ɝὝὬὩὶάίὔ  ὛὊ  

Peak Demand Savings 

ɝὯὡ  ὔȾὃ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ .Ⱦ! 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-51 Calculation Parameters 

Variable Description Value Units Ref 

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

NCycles Number of dryer cycles per year 
Site-specific. If unknown,  

look up in Table 3-52 
Cycles/yr [428][431428] 

SF Savings factor 0.18 Therms/cycle [429][432429][428][431428] 

PDF Gas peak day factor Look up in Table 3-53 N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 3-52 Estimated Dryer Cycles per Year 

Application Cycles per Year 

Coin-Operated Laundromats 1,483 

Multifamily Dryers 1,074 

On-Premise Laundromats 3,607 
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Peak Factors 

Table 3-53 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The effective useful life (EUL) is equal to 10 years[428][431428]. 

References 

[438][428] IL 2022 Illinois Statewide Technical Reference Manual for Energy Efficiency : Version 10 (2022), Pg 734. 

https://www.ilsag.info/wp-content/uploads/IL-TRM_Effective_010122_v10.0_Vol_2_C_and_I_09242021.pdf  

[439][429] IL TRM v10, pg 734. Based on Illinois weather data, and average dryer performance for laundromat (30 

to 45lb) and hotel (75 to 170 lb) dryers.  

 

  

https://www.ilsag.info/wp-content/uploads/IL-TRM_Effective_010122_v10.0_Vol_2_C_and_I_09242021.pdf
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3.2.4 REFRIGERATORS 

 

Market Commercial/Multifamily 

Baseline Condition TOS/NC/EREP/DI 

Baseline  Code/ISP/ Dual 

End Use Subcategory Kitchen 

Measure Last Reviewed January 2023April 2026 

Changes Since Last Version ¶ Corrected kWhq and kWhb variable descriptions to reflect daily energy 

consumption 

¶ Updated PDF value to N/A 

¶ Repaired broken EUL reference link in the References section 

 

 

Description 

This measure includes the installation of ENERGY STAR® compliant commercial refrigerators with an integral compressor 

and condenser. This measure is only applicable to horizontal or vertical self-contained refrigerators with solid or 

transparent doors.  

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

Baseline Case 

Early Replacement: The baseline condition for the Early Replacement measure is the existing commercial refrigerator for 

the remaining useful life of the unit, and then for the remainder of the measure life the baseline becomes a new 

replacement unit meeting the minimum federal efficiency standard. 

Time of Sale: The baseline condition is a standard-efficiency commercial refrigerator meeting, but not exceeding, federal 

energy efficiency standards. 

Efficient Case 

The efficient condition is a high-efficiency packaged commercial refrigerator meeting ENERGY STAR® Version 5.0 

requirements. 

Annual Electric Energy Savings 

ɝὯὡὬ ὯὡὬ ὯὡὬ ρ Ὄὠὃὅ Ὀὥώί 
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Annual Fuel Savings 

ɝὝὬὩὶάίὯὡὬ ὯὡὬ Ὄὠὃὅ ρπὈὥώί 

Peak Demand Savings 

ɝὯὡ
ὯὡὬ ὯὡὬ

ὈὥὭὰώ Ὄέόὶί
ρ Ὄὠὃὅ ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

  

Calculation Parameters 

Table 3-54 Calculation Parameters 

Variable Description Value Units Ref 

ɝὯὡὬ Annual electric savings Calculated kWh/yr  

ɝὝὬὩὶάί 
Annual fuefuel savings compared to existing 

unit 
Calculated Therms/yr  

ɲƪ²Peak 
Peak Demand Savings compared to existing 

unit 
Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  
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Variable Description Value Units Ref 

V Refrigerator volume Site-specific ft3  

Days 
Number of days of operations in aoperation 

per year 

Site-specific. If unknown, 

 use 365 days 
days  

Daily Hours Hours of operation in a day 
Site-specific. If unknown,  

use 24 hours 
hours  

kWhq 
AnnualDaily energy consumption of qualifying 

efficient unit 

Look up in Table 3-57Site-

specific or look up in Table 

3-57 

kWh [434][431] 

kWhb 
AnnualDaily energy consumption of code-

compliant baseline unit 

Site-specific or look up in 

Table 3-56,Table 3-56 during 

RUL and Table 3-57Table 

3-55Table 3-57 for remaining 

measure life 

kWh [433][430] 

HVACc 
HVAC interaction factor for annual electric 

energy consumption 
0.080 N/A  

HVACd 
HVAC interaction factor for peak demand at 

utility summer peak hour 
0.175 N/A  

HVACff 
HVAC interaction factor for annual fossil fuel 

energy consumption111 
-0.002 MMBtu/kWh  

10 Unit conversion, Therm/MMBtu 10 Therm/MMBtu  

CF Electric coincidence factor Look up in Table 3-58 N/A  

PDF Gas peak day factor Look up in Table 3-58 N/A  

EUL Effective useful life of new unit See Measure Life Section Years  

RUL Remaining useful life of existing unit See Measure Life Section Years  

 

Table 3-55 Daily Energy Consumption of Code-Compliant Baseline Unit 

Product Class Daily Refrigerator Energy (kWhb ) 

Vertical Closed  

Solid  VCS.SC.M* 

All volumes  0.05 x V+1.36 

Transparent  VCT.SC.M  

All volumes  0.1 x V+0.86 

Horizontal Closed  

 

111 HVACff factor is equal to 0 if the space is electrically heated. 
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Product Class Daily Refrigerator Energy (kWhb ) 

Solid  HCS.SC.M 

All volumes  0.05 x V+0.91 

Transparent  HCT.SC.M  

All volumes  0.06 x V+0.37 

Where V = unit volume in cubic feet 

* DOE Equipment Class designations relevant to ENERGY STAR eligible product scope 

(1) Equipment family code (HCS= horizontal closed solid, HCT=horizontal closed transparent, VCS= vertical closed solid, 

VCT=vertical closed transparent). 

(2) Operating mode (SC=self-contained). 

(3) Rating Temperature (M=medium temperature (38 °F), L=low temperature (0 °F)). 

 

Table 3-56 Daily Energy Consumption of Existing Unit 

Product Class 

Daily Refrigerator Energy when 

existing unit was manufactured before 

03/26/2017 (kWhexkWhb) 

Daily Refrigerator Energy when 

existing unit was manufactured after 

03/27/2017 (kWhexkWhb) 

Vertical Closed  

Solid  VCS.SC.M VCS.SC.M 

All volumes  0.10 x V+2.04 0.05 x V+1.36 

Transparent  VCT.SC.M  VCT.SC.M  

All volumes  (0.12V + 12 x V+3.34 ) x 365 (0.1 x V+0.86 ) x 365 

Horizontal Closed  

Solid  HCS.SC.M HCS.SC.M 

All volumes  (0.10V+2.04 ) x 365 (0.05 x V+0.91) x 365 

Transparent  HCT.SC.M  HCT.SC.M  

All volumes  (0.12V + 3.34 ) x 365 (0.06 x V+0.37 ) x 365 

Where V = unit volume in cubic feet 

Table 3-57 Daily Energy Consumption of Qualifying Efficient Unit 

Product Class Daily Refrigerator Energy (kWhq) 

Vertical Closed  

Solid  VCS.SC.M 

0 < V < 15  0.0267 x V+0.8 

мр Җ ± ғ ол  0.05 x V+0.45 

ол Җ ± ғ рл 0.05 x V+0.45 
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Product Class Daily Refrigerator Energy (kWhq) 

рл Җ ±  0.025 x V+1.6991 

Transparent  VCT.SC.M 

0 < V < 15 0.095 x V+0.445 

мр Җ ± ғ ол  0.05 x V+1.12 

ол Җ ± ғ рл  0.076 x V+0.34 

рл Җ ±  0.105 x V-1.111 

Horizontal Closed  

Solid or Transparent  HCT.SC.M, HCS.SC.M 

All volumes  0.05 x V+0.28 

Where V = unit volume in cubic feet 

Peak Factors 

Table 3-58 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 1.0  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day FactorsN/A  

 

Measure Life  

Table 3-59 Measure Life 

Equipment EUL RUL Ref 

Commercial Reach-in Refrigerator 12 
Site-specific. If unknown use 4 

years 
[436][430] 

 

References 

[440][430] Code of Federal Regulations, Energy Efficiency Program for Certain Commercial and Industrial 

Equipment, title 10, sec. 431.66 (2010). 

[441][431] ENERGY STAR Program Requirements Product Specification for Commercial Refrigerators and Freezers 

Eligibility Criteria Version 5.0, ENERGY STAR ®, December 2022. 

[442][432] Code of Federal Regulations, Energy Efficiency Program for Certain Commercial and Industrial 

Equipment, title 10, sec. 431.66 (2013). 

[443][433] California Public Utilities Commission (CPUC). Database for Energy Efficient Resources (DEER) EUL 

Support Table), Effective Useful Life values for 2020.residential heat pump water heaters. Hosted on the eTRM 

platform. http://www.deeresources.com/files/DEER2020/download/SupportTable-

EUL2020.xlsxhttps://www.caetrm.com/cpuc/table/effusefullife/?limit=25&row=476, Last accessed April 3, 2026. 

https://www.caetrm.com/cpuc/table/effusefullife/?limit=25&row=476
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https://www.energystar.gov/products/commercial_food_service_equipment Last accessed March 2026 
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3.2.5 FREEZERS 

 

Market Commercial/Multifamily 

Baseline Condition TOS/NC/EREP/DI 

Baseline  Code/ISP/Dual 

End Use Subcategory Kitchen 

Measure Last Reviewed January 2023April 2026 

Changes Since Last Version ¶ Corrected kWhq and kWhb variable descriptions to reflect daily energy 

consumption 

¶ Updated EUL reference link in the References section 

 

 

Description 

This measure covers the installation of ENERGY STAR® compliant commercial freezers operating with an integral 

compressor and condenser. Eligible equipment includes commercial freezers and refrigerator-freezers. This measure is 

only applicable to horizontal or vertical self-contained equipment with solid or transparent doors.  

In the case of early replacement of a working unit where the unit would have otherwise been installed until failure, 

remaining useful life (RUL) savings are claimed additional to the estimated useful life (EUL) savings of the new unit. Early 

replacement savings are calculated between existing unit and efficient unit consumption during the assumed remaining 

life of the existing unit, and between new baseline unit and efficient unit consumption for the remainder of the measure 

life. Assume that the remaining ǳǎŜŦǳƭ ƭƛŦŜ ƻŦ ǘƘŜ ŜȄƛǎǘƛƴƎ ǳƴƛǘ Ŝǉǳŀƭǎ мκо ƻŦ ǘƘŜ ƳŜŀǎǳǊŜΩǎ ŜŦŦŜŎǘƛǾŜ ǳǎŜŦǳƭ ƭƛŦŜΦ  

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

Baseline Case 

Early Replacement (EREP) and Direct Install (DI): Early replacement and DI uses a dual baseline. The baseline is the existing 

unit for the remaining life of the existing unit and the baseline is a code-compliant/standard efficiency unit for the full 

measure life of the installed equipment.  

Time of Sale (TOS) and New Construction (NC): The baseline condition is a minimally code compliant commercial freezer. 

Baseline annual electric consumption shall align with federally mandated maximum energy use associated with the 

Product Class and the chilled or frozen compartment volume (V) of the qualifying equipment [437].[434]. Volume 

specification shall be taken from ENERGY STAR® qualified products listing or specification sheet of the proposed 

equipment.  
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Efficient Case 

The compliance condition is an ENERGY STAR® version 5.0 qualified commercial refrigerator-freezer or freezer. Annual 

electric energy consumption of the qualifying equipment shall come from application. Volume specification shall be taken 

from ENERGY STAR® qualified products listing or specification sheet of the proposed equipment. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ὯὡὬ ὯὡὬ ρ Ὄὠὃὅ Ὀὥώί 

Annual Fuel Savings 

ɝὝὬὩὶάίὯὡὬ ὯὡὬ Ὄὠὃὅὅ ρπ Ὀὥώί 

Peak Demand Savings 

ɝὯὡ
ὯὡὬ ὯὡὬ

ὈὥὭὰώ Ὄέόὶί
ρ Ὄὠὃὅ ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Time of Sale (compared to code baseline): 

No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 
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Calculation Parameters 

Table 3-60 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings for Time of Sale Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

V Freezer unit volume Site-specific ft3  

Days Number of days of operations in a year 
Site-specific. If unknown, 

use 365 days 
days  

Daily Hours Hours of operation in a day 
Site-specific. If unknown, 

use 24 hours 
hours  

kWhq 

AnnualDaily energy consumption of 

qualifying efficiency unit 

Site-specific. If unknown, 

look up in Table 3-62Table 

3-62 

kWh/yr [439][436] 

kWhb 

AnnualDaily energy consumption of code-

compliant baseline unit 

Site-specific or look up in 

Table 3-61, Table 3-62Site-

specific; otherwise use 

Table 3-63 during RUL and 

Table 3-61 for remaining 

measure life 

kWh/yr [437][434] 

CF Electric coincidence factor Look up in Table 3-64 N/A  

PDF Gas peak day factor Look up in Table 3-64 N/A  

HVACc 
HVAC interaction factor for annual electric 

energy consumption 
0.080 N/A  

HVACd 
HVAC interaction factor for peak demand 

at utility summer peak hour 
0.175 N/A  

HVACff 
HVAC interaction factor for annual fossil 

fuel energy consumption112 
-0.002 MMBtu/kWh  

8,760 Hours per year 8,760 Hrs/yr  

10 Unit conversion, Therm/MMBtu 10 Therm/MMBtu  

EUL Effective useful life of new unit See Measure Life Section Years  

RUL Remaining useful life of existing unit See Measure Life Section Years  

 

112 HVACff factor is equal to 0 if the space is electrically heated. 
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Table 3-61 Current Federal Standard Baseline Equipment Daily Energy Consumption 

Type 
Freezer 

Solid Door Transparent Door 

Vertical πȢςςὠ ρȢσψ πȢςωὠ ςȢωυ 

Horizontal πȢπφὠ ρȢρς πȢπψὠ ρȢςσ 

Where V = unit volume in cubic feet 

Table 3-62 Energy Star Equipment Daily Energy Consumption 

Volume (ft3) 
Vertical Closed Freezer Horizontal Closed Freezer 

Solid Door Transparent Door Solid or Transparent Door 

π ὠ ρυ πȢςρὠ πȢω πȢςσςὠ ςȢσφ πȢπυχὠ πȢυυ 

ρυ ὠ σπ πȢρςὠ ςȢςτψ πȢςσςὠ ςȢσφ πȢπυχὠ πȢυυ 

σπ ὠ υπ πȢςυψςυχψὠ ςȢχπσρȢψψφτ πȢςσςὠ ςȢσφ πȢπυχὠ πȢυυ 

υπ ὠ πȢρτςρτὠ τȢττυπ πȢςσςὠ ςȢσφ πȢπυχὠ πȢυυ 

 

Table 3-63 Existing Equipment Daily Energy Consumption 

Type 
Freezer 

Solid Door Transparent Door 

Manufactured after 03/27/2017 

Vertical πȢςςὠ ρȢσψ πȢςωὠ ςȢωυ 

Horizontal πȢπφὠ ρȢρς πȢπψὠ ρȢςσ 

Manufactured before 03/27/2017 

Vertical πȢτπὠ ρȢσψ πȢχυὠ τȢρπ 

Horizontal πȢτπὠ ρȢσψ πȢχυὠ τȢρπ 

 

Peak Factors 

Table 3-64 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 1 [437][434] 

Natural gas peak day factor (PDF) N/A  
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Measure Life  

Table 3-65 Measure Life 

Equipment EUL RUL Ref 

Freezer 12 Site-specific. If unknown, use 4 years [438][435] 

 

References 

[444][434] 10 CFR Appendix A to Subpart C of Part 431 ς Uniform Test Method for the Measurement of Energy 

Consumption of Commercial Refrigerators, Freezers, and Refrigerator-Freezers. 

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-431/subpart-C/subject-group-

ECFR8115bf7451f830f/section-431.66https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-

431/subpart-C/subject-group-ECFR8115bf7451f830f/section-431.66 

[445][435] 2008California Public Utilities Commission (CPUC). Database for Energy-Efficiency Efficient Resources 

(DEER), Version 2008.2.05, Effective/Remaining Useful Life Values, California Public Utilities Commission 

(December 16, 2008).values for residential heat pump water heaters. Hosted on the eTRM platform. 

https://www.caetrm.com/cpuc/table/effusefullife/?limit=25&row=476, Last accessed April 3, 2026. 

[446][436] ENERGY STAR® Program Requirements Product Specification for Commercial Refrigerators and Freezers, 

Eligibility Criteria Version 5.0. (2022). 

  

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-431/subpart-C/subject-group-ECFR8115bf7451f830f/section-431.66
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-431/subpart-C/subject-group-ECFR8115bf7451f830f/section-431.66
https://www.caetrm.com/cpuc/table/effusefullife/?limit=25&row=476
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3.2.6 DEHUMIDIFIER 

 

Market Commercial/Multifamily 

Baseline Condition TOS/NC 

Baseline  Code/ISP 

End Use Subcategory Indoor Environment 

Measure Last Reviewed January 2023 

 

 

Description 

This measure covers the installation of commercial stand-alone or ducted dehumidifiers meeting the minimum qualifying 

efficiency standards established under the ENERGY STAR® Program, Version 5.0, effective October 31, 2019. With a higher 

Energy Factor than comparable non-qualified models, ENERGY STAR® dehumidifiers have more efficient refrigeration coils, 

compressors, and fans that use less energy to remove moisture in Commercial buildings. Dehumidifiers originally qualified 

for the ENERGY STAR® label in January 2001. Dehumidifiers that have earned this label are approximately 15% more 

efficient than non-qualified models. This measure is restricted to dehumidifiers with a product moisture removal capacity 

of less than or equal to 185 pints/day. 

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

Baseline Case 

The baseline condition is a stand-alone or ducted dehumidifier meeting the minimum effective federal standard for 

performance.  

Dehumidifiers manufactured and distributed in commerce on or after June 13, 2019 must meet the energy conservation 

standards, rated in Integrated Energy Factor as specified in the Code of Federal Regulations. 

Efficient Case 

The compliance condition is an ENERGY STAR® v. 5 qualified stand-alone or whole-house dehumidifier. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ
ὴὭὲὸίȾὨὥώπȢτχσὬὶί

ςτ

ρ

ὍὉὊ

ρ

ὍὉὊ
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Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

Ὤὶί
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Calculation Parameters 

Table 3-66 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Pints/day Product capacity to remove moisture  Site-specific pints/day  

hrs Annual run hours of dehumidifier 1,632 N/A [437][440437] 

IEFb Basline Integrated Energy Factor 
Look up in Table 3-67 & Table 

3-68 
liters/kWh [438][441438] 

IEFq 

Energy Efficient Integrated Energy 

Factor 

Site-specific. If unknown, look up 

in Table 3-69 & Table 3-70 
liters/kWh [439][442439] 

0.473 Conversion factor from liters to pint 0.473 liters/pint  

24 Hours in one day 24 N/A  

CF Electric coincidence factor 0.405 N/A [440][443440] 

EUL Effective useful life See Measure Life Section Years  
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Table 3-67 Stand-Alone Dehumidfiers Baseline Integrated Energy Factor 

Product Capacity (pints/day) Integrated Energy Factor (liters/kWh) 

Җ нрΦлл 1.30 

25.01 to 50.00 1.60 

җрлΦлм 2.80 

 

Table 3-68 Whole-Home (Ducted) Dehumidifiers Baseline Integrated Energy Factor 

Product Case Volume (ft3) Integrated Energy Factor (liters/kWh) 

Җ уΦл җмΦтт 

> 8.0 җнΦпм 

 

Table 3-69 Stand-Alone Dehumidfiers Energy Efficient Integrated Energy Factor 

Product Capacity (pints/day) Integrated Energy Factor (liters/kWh) 

Җ нрΦлл җмΦрт 

25.01 to 50.00 җмΦул 

җрлΦлм җоΦол 

 

Table 3-70 Whole-Home (Ducted) Dehumidifiers Energy Efficient Integrated Energy Factor 

Product Case Volume (ft3) Integrated Energy Factor (liters/kWh) 

Җ уΦл җнΦлф 

> 8.0 җоΦол 

 

Peak Factors 

Table 3-71 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.405 [440][443440] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is 12 years [441][444441]. 
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The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 3-72 Measure Life 

Equipment EUL RUL Ref 

Dehumidifier 12 4 [441][444441] 

 

References 

[447][437] ά9b9wD¸ {¢!w !ǇǇƭƛŀƴŎŜ /ŀƭŎǳƭŀǘƻǊέΦ https://www.energy.gov/energysaver/maps/appliance-energy-

calculator. n.d. Accessed December 21, 2022. 

[448][438] 10 CFR 430.32(v)(2), January 2023 https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-

430/subpart-C/section-430.32#p-430.32(v)(2) 

[449][439] ENERGY STAR® Program Requirements Product Specification for Dehumidifiers, Eligibility Criteria Version 

5.0, October 2019.   

[450][440] Dehumidifier Metering in PA and Ohio by ADM from 7/17/2013 to 9/22/2013. 31 Units metered. 

Assumes all non-coincident peaks occur within window and that the average load during this window is 

representative of the June PJM days as well. 

[451][441] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs (TRM), 

Version 9, January 2022. 

https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f11006

71bdd/$FILE/NYS%20TRM%20V9.pdf  

 

  

https://www.energy.gov/energysaver/maps/appliance-energy-calculator
https://www.energy.gov/energysaver/maps/appliance-energy-calculator
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32#p-430.32(v)(2)
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32#p-430.32(v)(2)
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f1100671bdd/$FILE/NYS%20TRM%20V9.pdf
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f1100671bdd/$FILE/NYS%20TRM%20V9.pdf
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3.2.7 ROOM AIR CONDITIONER 

 

Market Commercial/Multifamily 

Baseline Condition TOS/NC/DI 

Baseline  Code/Dual 

End Use Subcategory Indoor Environment 

Measure Last Reviewed January 2023 

Changes Since Last Version  

 

 

Description 

This measure relates to the purchase and installation of a room air conditioning unit that meets the ENERGY STAR 

minimum qualifying efficiency specifications as presented in this section. This measure is for ENERGY STAR room air 

conditioner units installed in small commercial spaces. All HVAC applications other than comfort cooling and heating, such 

as process cooling, are defined as non-standard applications and are ineligible for this measure.  

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

Baseline Case 

Room air conditioner having energy efficiency ratio (EER) as per Code of Federal Regulation's combined energy efficiency 

ratio (CEER). 

Efficient Case 

Room air conditioner meeting the requirements of Energy Star 4.2 room air conditioner specification. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ὉὊὒὌὅὥὴ
ρ

ὅὉὉὙ

ρ

ὅὉὉὙ
ρȟπππ 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 
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Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

ὉὊὒὌ
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms 

No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

  

Calculation Parameters 

Table 3-73 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Cap 
Cooling capacity of efficient 

equipment 
Site-specific Btu/hr  

EFLHc 

Equivalent Full Load Hours of 

operation for the average unit during 

the cooling season 

Look up in Appendix C: Heating and 

Cooling EFLHAppendix C: Heating and 

Cooling EFLH, limit to small commercial 

buildings 

Hours [442][445442] 

CEERb Efficiency of baseline unit  

EREP/DI: Site-specific existing efficiency, 

if unknown look up vintage code in 

Appendix E: Code-Compliant 

Btu/hr/watt  [443][446443] 
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Variable Description Value Units Ref 

EfficienciesAppendix E: Code-Compliant 

Efficiencies 

TOS: Look up current code in Appendix E: 

Code-Compliant EfficienciesAppendix E: 

Code-Compliant Efficiencies 

CEERq Efficiency of efficient unit 
Site specific or defaults in look up in 

Table 3-74 
Btu/hr/watt  [444][447444] 

CF Electric coincidence factor Look up in Table 3-75 N/A  

EUL Effective useful life See Measure Life Section Years  

RUL Remaining useful life of existing unit See Measure Life Section Years  

1,000 Conversion from watts to kW 1,000 Watts/kW  

 

Table 3-74 ENERGY STAR CEER values for room air conditioner 

Product Type and Class 

(Btu/hour) 

ENERGY STAR with louvered sides 

(CEER) 

ENERGY STAR without louvered 

sides (CEER) 

Without reverse 

cycle 

<6,000 12.1 11.0 

6,000 to 7,999 12.1 11.0 

8,000 to 

10,999 
12.0 10.6 

11,000 to 

13,999 
12.0 10.5 

14,000 to 

19,999 
11.8 10.2 

20,000 to 

27,999 
10.3 10.3 

җ28,000  9.9 10.3 

With reverse cycle 

<14,000 N/A 10.2 

җ14,000 N/A 9.6 

<20,000 10.8 N/A 

җ20,000 10.2 N/A 

Casement-only113 10.5 

Casement slider114 11.4 

 

113 Casement-ƻƴƭȅ ǊŜŦŜǊǎ ǘƻ ŀ w!/ ŘŜǎƛƎƴŜŘ ŦƻǊ ƳƻǳƴǘƛƴƎ ƛƴ ŀ ŎŀǎŜƳŜƴǘ ǿƛƴŘƻǿ ǿƛǘƘ ŀƴ ŜƴŎŀǎŜŘ ŀǎǎŜƳōƭȅ ǿƛǘƘ ŀ ǿƛŘǘƘ ƻŦ Җ мпΦу ƛƴŎƘŜǎ ŀƴŘ ŀ ƘŜƛƎƘǘ ƻŦ Җ 

11.2 inches. 
114 Casement-ǎƭƛŘŜǊ ǊŜŦŜǊǎ ǘƻ ŀ w!/ ǿƛǘƘ ŀƴ ŜƴŎŀǎŜŘ ŀǎǎŜƳōƭȅ ŘŜǎƛƎƴŜŘ ŦƻǊ ƳƻǳƴǘƛƴƎ ƛƴ ŀ ǎƭƛŘƛƴƎ ƻǊ ŎŀǎŜƳŜƴǘ ǿƛƴŘƻǿ ǿƛǘƘ ŀ ǿƛŘǘƘ ƻŦ Җ мрΦр inches. 
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Peak Factors 

Table 3-75 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.31 [445][448445] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 3-76 Measure Life 

Equipment EUL RUL Ref 

Room Air Conditioner 9 3 [446][449446] 

 

References 

[452][442] Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022. 

[453][443] Code of Federal Regulations ς Title 10, Chapter II, Subchapter D, Part 430, Subpart C, §430.32., January 

2023 https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32 

[454][444] ENERGY STAR Program Requirements for Room Air Conditioners, Eligibility Criteria, Version 4.0, January 

2023 https://www.energystar.gov/products/heating_cooling/air_conditioning_room/key_product_criteria 

[455][445] NEEP, Mid-Atlantic Technical Reference Manual, V8. pp 77-80., May 2018 

https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V8_0.pdf 

[456][446] PA TRM Energy Efficiency and Conservation Programs (TRM), Version 9, January 2023. 

 

  

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32
https://www.energystar.gov/products/heating_cooling/air_conditioning_room/key_product_criteria
https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V8_0.pdf
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3.2.8 WATER COOLER 

 

Market Commercial/Multifamily 

Baseline Condition NC/TOS 

Baseline  Code 

End Use Subcategory Kitchen 

Measure Last Reviewed January 2023 

 

 

Description 

This measure estimates savings for installing ENERGY STAR Water Coolers compared to standard efficiency equipment in 

commercial applications. The measurement of energy and demand savings is based on a deemed savings value multiplied 

by the quantity of the measure. 

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

Baseline Case 

Water cooler meeting Energy Star v. 2.0 Water Cooler requirements as directed by N.J. PL 2021, c. 464. 

Efficient Case 

ENERGY STAR v. 3.0 compliant water cooler. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ὯὡὬ ὯὡὬ σφυ 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

Ὄὶ
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 
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Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Calculation Parameters 

Table 3-77 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Hr Annual hours of operation 
Site-specific, if unknown assume 

8,760 
Hrs  

kWhb Energy use of baseline water cooler Look up in Table 3-78 kWh/day [447][450447] 

kWhq 
Energy use of energy efficient water 

cooler 

Site-specific, if unknown look up in 

Table 3-78 
kWh/day [448][451448] 

CF Electric coincidence factor Look up in Table 3-79 N/A  

PDF Gas peak day factor Look up in Table 3-79 N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 3-78 Water Cooler Energy Use 

Energy Star Water Cooler Type Product 

Capacity Class, and Conditioning Method 
Baseline kWhb (kWh/day) Default Efficient kWhq (kWh/day) 

Cold Only 0.16 0.16 

Hot & Cold ς Low Capacity115 0.87 0.68 

Hot & Cold ς High Capacity116 0.87 0.80 

Hot & Cold On-Demand 0.18 0.18 

 

115 A water cooler with a cold-water dispenser capacity of 0.50 gallons per hour or less, as measured per ANSI/ASHRAE Standard 18. For units that also 

provide hot water, the unit must have a hot-water dispenser capacity that is equal to or less than 41 exact 6 oz. cups per hour, as rated per ANSI/ASHRAE 

Standard 18. 
116 A water cooler with a cold-water dispenser capacity that is greater than 0.50 gallons per hour, as measured per ANSI/ASHRAE Standard 18. For units 

that also provide hot water, the unit must have a hot-water dispenser capacity greater than 41 exact 6 oz. cups per hour, as rated per ANSI/ASHRAE 

Standard 18. 
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Peak Factors 

Table 3-79 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 1.0 [449][452449] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is 10 years. [447][450447] 

References 

[457][447] ENERGY STAR Product Specifications for Water Coolers Version 2.0. 

https://www.energystar.gov/sites/default/files/specs//ES%20WC%20V2%200%20Spec.pdf  

[458][448] ENERGY STAR Product Specifications for Water Coolers Version 3.0. 

https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Verison%203.0%20Water

%20Coolers%20Final%20Specification_0.pdf  

[459][449] Assumes 24/7 operation. Site-specific load shape information should be used if known. 

 

  

https://www.energystar.gov/sites/default/files/specs/ES%20WC%20V2%200%20Spec.pdf
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Verison%203.0%20Water%20Coolers%20Final%20Specification_0.pdf
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Verison%203.0%20Water%20Coolers%20Final%20Specification_0.pdf
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3.3 APPLIANCE RECYCLING 

3.3.1 REFRIGERATOR & FREEZER RECYCLING 

 

Market Commercial 

Baseline Condition ERET 

Baseline  Existing 

End Use Subcategory Recycling 

Measure Last Reviewed January 2023 

 

 

Description 

In many cases, when a refrigerator or freezer is replaced by a building owner, the existing unit is retained, sold, or donated 

for use elsewhere, representing additional load on the grid. This measure covers recycling of the existing, functional 

equipment, thereby eliminating the consumption associated with that equipment. Refrigerator and freezer recycling 

ǇǊƻƎǊŀƳǎ όŀƭǎƻ ŎŀƭƭŜŘ άōƻǳƴǘȅέ ǇǊƻƎǊŀƳǎύ ǊŜŎŜƛǾŜ ŜƴŜǊƎȅ ǎŀǾƛƴƎǎ ŎǊŜŘƛǘ ŦƻǊ ǇŜǊƳŀƴŜƴǘƭȅ ǊŜƳƻǾƛƴƎ ƛƴŜŦŦƛŎƛŜƴǘΣ ŦǳƴŎǘƛƻƴŀƭ 

refrigerators and freezers from the electric grid. 

This measure covers the recycling of primary (i.e., installed in a kitchen) and secondary (i.e., installed elsewhere) 

refrigerators, refrigerator-freezers and freezers. To account for the fact that secondary equipment is occasionally installed 

and operating for only part of the year, a part-time use adjustment factor has been developed and embedded within the 

gross savings estimate for secondary units to establish average annual per unit deemed electric savings. 

¢Ƙƛǎ ƳŜŀǎǳǊŜ ŘƻŜǎ ƴƻǘ ŎƻǾŜǊ ǘƘŜ ǊŜŎȅŎƭƛƴƎ ƻŦ ŜǉǳƛǇƳŜƴǘ ŎƭŀǎǎƛŦƛŜŘ ōȅ ǘƘŜ /ƻŘŜ ƻŦ CŜŘŜǊŀƭ wŜƎǳƭŀǘƛƻƴǎ ŀǎ ά/ƻƳǇŀŎǘ 

refrigerator/refrigerator-ŦǊŜŜȊŜǊκŦǊŜŜȊŜǊέΦ ¢Ƙƛǎ ǊŜŦŜǊǎ ǘƻ ŀƴȅ ǊŜŦǊƛƎŜǊŀǘƻǊΣ ǊŜŦǊƛƎŜǊŀǘƻǊ-freezer or freezer with a total 

refrigerated volume of less than 7.75 ft3 (220 liters), where the total refrigerated volume has been determined in 

accordance with the procedure prescribed in Appendix A (refrigerators and refrigerator-freezers) or B (freezers) of 10 CFR 

430 Subpart B.112. 

Note: The following values are developed for residential equipment installed in commercial buildings. There currently is no 

methodology for recycling of commercial scale refrigerators and freezers.  

Baseline Case 

The savings calculations below apply to recycling of a functioning primary or secondary refrigerator, refrigerator-freezer, 

or freezer with total refrigerated volume of 7.75 ft3 (220 liters) or more. 

Efficient Case 

The compliance condition is the recycling of an existing refrigerator or freezer as defined in the Measure Description 

section above. 
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Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ
ɝὯὡὬ

όὲὭὸ
 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ
ɝὯὡ

όὲὭὸ
 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 

Calculation Parameters 

Table 3-80 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲƪ²Ƙκǳƴƛǘ Energy Savings Look up in Table 3-81 kWh [451][454451] 

ɲƪ²κǳƴƛǘ Demand Savings per unit Look up in Table 3-81 kWh [451][454451] 

CF Electric coincidence factor Look up in Table 3-82 N/A  

PDF Gas peak demand factor Look up in Table 3-82 N/A  

EUL Effective useful life See Years [453][450] 
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Table 3-81 Default Values for Annual Energy and Peak Demand Savings 

Unit Primary Refrigerator Secondary Refrigerator Freezer 

ɲƪ²Ƙκǳƴƛǘ 958 581 593 

ɲƪ²κǳƴƛǘ 0.15 0.10 0.10 

 

Peak Factors 

Table 3-82 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is 5 years for a refrigerator and 4 years for a freezer [450][453450].  

References 

[460][450] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table 

for 2020, http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsxCalifornia eTRM, 

CPUC Support Tables: Effective Useful Life and Remaining Useful Life 

https://www.caetrm.com/cpuc/table/effusefullife/   

[461][451] DNV, Appliance Recycling Program Impact Evaluation Study, June 2021 

https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7BE846898E-5EAE-4F42-9F97-

385982740AC6%7D 

 

  

Field  Code  Changed

https://www.caetrm.com/cpuc/table/effusefullife/
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7BE846898E-5EAE-4F42-9F97-385982740AC6%7D
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7BE846898E-5EAE-4F42-9F97-385982740AC6%7D
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3.3.2 ROOM AC UNIT RECYCLING 

 

Market Commercial 

Baseline Condition ERET 

Baseline  Existing 

End Use Subcategory Recycling 

Measure Last Reviewed January 2023 

 

 

Description 

In many cases where a business removes an appliance, the existing unit is retained, sold, or donated for use elsewhere and 

represents additional load on the grid. This measure covers removing the existing functional equipment before its natural 

end of life, thereby eliminating the consumption associated with that equipment. This measure is applicable to 

commercial and multifamily high-rise buildings.   

! ǊƻƻƳ ŀƛǊ ŎƻƴŘƛǘƛƻƴŜǊ ƛǎ ŀƴ ŀǇǇƭƛŀƴŎŜΣ ƻǘƘŜǊ ǘƘŀƴ ŀ άǇŀŎƪŀƎŜŘ ǘŜǊƳƛƴŀƭ ŀƛǊ ŎƻƴŘƛǘƛƻƴŜǊΣέ ǿƘƛŎƘ ƛǎ ǇƻǿŜǊŜŘ ōȅ ŀ ǎƛƴƎƭŜ-

phase electric current and that is an encased assembly designed as a unit for mounting in a window or through the wall for 

the purpose of delivering conditioned air to an enclosed space.  

Baseline Case 

The baseline condition is the existing room air conditioning unit.  

Efficient Case 

The existing room air conditioning unit is removed from service. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ
ὌὶίὄὸόὬϳ

ὉὉὙρȟπππ
ὖὥὶὸὟίὩ 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ
ὄὸόὬϳ

ὉὉὙρȟπππ
ὖὥὶὸὟίὩὅὊ 
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Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Calculation Parameters 

Table 3-83 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Btu/h Capacity of replaced unit 
Site-specific, if unknown 

assume 8,500 
Btu/hr [454][457454] 

EER Efficiency of existing unit 
Site-specific, if unknown 

assume 9.8 
Btu/W/hr [455][458455]  

Hrs Run hours of A/C unit 
Site-specific, if unknown 

assume 325 
Hours [453][456453] 

PartUse 

Factor to account for units that are not in 

daily use throughout entire cooling 

season, as reported by applicant 

Site-specific, if unknown 

assume 0.34 
N/A [458][461458] 

CF Electric coincidence factor Look up in Table 3-84 N/A  

PDF Gas peak day factor Look up in Table 3-84 N/A  

EUL Effective useful life See Measure Life Section Years  

 

Peak Factors 

Table 3-84 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.3 [454][457454] 

Natural gas peak day factor (PDF) N/A  
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Measure Life 

The effective useful life (EUL) is 3 years. [1][455452] 

References 

[462] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table 

for 2020, http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx . 

[452] California eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life 

https://www.caetrm.com/cpuc/table/effusefullife/ . 

[463][453] CǊƻƳ aƛŘ!ǘƭŀƴǘƛŎ ¢wa ǾмлΥ ά±9L/ ŎŀƭŎǳƭŀǘŜŘ ǘƘŜ ŀǾŜǊŀƎŜ Ǌŀǘƛƻ ƻŦ C[I ŦƻǊ wƻƻƳ !/ όǇǊƻǾƛŘŜŘ ƛƴ w[² 

Report: Final Report Coincidence Factor Study Residential Room Air Conditioners, June 23, 2008) to FLH for 

Central Cooling at 31%. Applying this to the FLH for Central Cooling provided for Baltimore (1050) we get 325 FLH 

ŦƻǊ wƻƻƳ !/Φέ 

[464][454] RLW Report: Final Report Coincidence Factor Study Residential Room Air Conditioners (June 23, 2008 p. 

22). Btu/h in this measure based on maximum capacity average in report, CF in this measure consistent with 

factors presented in report. 

https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124_SPWG%2

0Room%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf  

[465][455] Minimum Federal Standard for most common room AC type (8000-14,999 capacity range with louvered 

sides) per federal standards from 10/1/2000 to 5/31/2014.  

[466][456] Minimum Federal Standard for most common Room AC type (8000-14,999 capacity range with louvered 

sides). Current federal standards use CEER while previous federal standards used EER for efficiency levels.  

[467][457] Mid-Atlantic TRM Manual: Version 10 (NEEP, 2020), Pg 110 https://neep.org/mid-atlantic-technical-

reference-manual-trm-v10.   

[468][458] Cadmus analysis, EmPOWER 2018 P1 & P2 ARP participant survey 

 

  

https://www.caetrm.com/cpuc/table/effusefullife/
https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124_SPWG%20Room%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf
https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124_SPWG%20Room%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf
https://neep.org/mid-atlantic-technical-reference-manual-trm-v10
https://neep.org/mid-atlantic-technical-reference-manual-trm-v10
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3.3.3 DEHUMIDIFIER RECYCLING 

 

Market Commercial 

Baseline Condition ERET 

Baseline  Existing 

End Use Subcategory N/A 

Measure Last Reviewed January 2023 

 

 

Description 

In many cases, when a dehumidifier is replaced by a building owner, the existing unit is retained, sold or donated for use 

elsewhere, representing additional load on the grid. This measure covers recycling of existing, functional, portable 

dehumidifiers, thereby eliminating the consumption associated with that equipment. This measure should target, but not 

be limited to dehumidifiers put into service prior to June 2019. If provided data indicates the unit is replaced rather than 

retired, savings shall be based on the Commercial Dehumidifier measure in this TRM. 

Baseline Case 

The baseline condition is the existing inefficient dehumidifier. 

Efficient Case 

The existing inefficient dehumidifier is removed from service and not replaced. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ὧὥὴὥὧὭὸώ
πȢτχσ

ςτ
Ὤὶί

ρ

ὒὯὡὬϳ
 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

Ὤὶί
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 
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Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὙὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Calculation Parameters 

Table 3-85 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Capacity Capacity of the unit 
Site-specific. If 

unknown, use 56 
pints/day [465][468465] 

L/kWh Dehumidifier Efficiency 
Look up in Table 

3-86 
L/kWh [460][463460][462][465462][463][466463] 

0.473 Conversion factor 0.473 L/pint  

24 Conversion factor 24 Hr/day  

Hrs Hours of use 1632 Hours [460][463460] 

CF Electric coincidence factor 
Look up in Table 

3-87 
N/A  

PDF Gas peak day factor 
Look up inTable 

3-87 
N/A  

RUL Remaining useful life 
See Measure Life 

Section 
Years  

 

Table 3-86 Dehumidifier Capacity and Efficiency 

Capacity Range 

(pints/day) 
ENERGY STAR Labeled (L/kWh) 

Non-ENERGY STAR Labeled 

Manufacture date before Oct. 

2012 (җ[κƪ²Ƙύ 

Manufacture date of Oct. 2012 

or later (җL/kWh) 

Җ 25 1.57 1.00 1.35 

>25 to Җ 35  1.80 1.20 1.35 

>35 to Җ 45 1.80 1.30 1.50 
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Capacity Range 

(pints/day) 
ENERGY STAR Labeled (L/kWh) 

Non-ENERGY STAR Labeled 

Manufacture date before Oct. 

2012 (җ[κƪ²Ƙύ 

Manufacture date of Oct. 2012 

or later (җL/kWh) 

>45 to Җ 50 1.80 1.30 1.60 

>50 to Җ 55 3.30 1.30 1.60 

>54 to Җ 75 3.30 1.50 1.70 

>75 to Җ 185 3.30 2.25 2.50 

 

Peak Factors 

Table 3-87 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.405 [464][467464] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The remaining useful life (RUL) is 4 years [459][462459]. 

References 

[469][459] CA DEEReTRM gives the following rule-of-thumb for remaining useful life: RUL = (1/3) X EUL. As the 

Energy Star Dehumidifier [replacement] uses an EUL of 12 years, we have a suggested RUL of (1/3) X 12 years = 4 

years. 

[470][460] Savings Calculator for ENERGY STAR® Qualified Appliances Version 3.0 Last Updated October 1, 2012.  

[471][461] ENERGY STAR® Program Requirements for Dehumidifiers, Version 5.0, February 2019. 

[472][462] 42 U.S.C, Title 42 Chapter 77, Subchapter III, Part A, (cc)(1) and (cc)(2). 

https://uscode.house.gov/view.xhtml?path=/prelim@title42/chapter77/subchapter3&edition=prelim  

[473][463] Code of Federal Regulations Title 10, Chapter 2, Subchapter D, Part 430, Subpart C (v)(1). 

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C  

[474][464] Dehumidifier Metering in PA and Ohio by ADM from 7/17/2013 to 9/22/2013. 31 Units metered. 

Assumes all non-coincident peaks occur within window and that the average load during this window is 

representative of the June PJM days as well. 

[475][465] Mid-Atlantic Technical Reference Manual (TRM) V10. (2020), https://neep.org/sites/default/files/media-

files/trmv10.pdf 

 

  

https://uscode.house.gov/view.xhtml?path=/prelim@title42/chapter77/subchapter3&edition=prelim
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C
https://neep.org/sites/default/files/media-files/trmv10.pdf
https://neep.org/sites/default/files/media-files/trmv10.pdf


Foodservice 

388 

 

3.4 FOODSERVICE 

3.4.1 OVENS, FRYER, STEAMER & GRIDDLE 

 

Market Commercial  

Baseline Condition TOS 

Baseline  Code 

End Use Subcategory Cooking equipment 

Measure Last Reviewed January 2023April 2026 

Changes Since Last Version ¶ Added combination ovens to this measure chapter 

¶ Updated the reference links. 

 

 

Description 

This measure covers the installation of qualified commercial kitchen equipment that exceeds the efficiency standards 

specified in the New Jersey P.L. 2021, c. 464 meets the descriptions below. 

¶ Convection Ovens [470][466] ς This measure includes gas and electric commercial convection ovens. A 

convection oven forces hot dry air over the surface of a food product. A full-size convection oven can 

accommodate standard full-size sheet pans measuring 18 x 26 x 1 inch. A half-size convection oven can 

accommodate half-size sheet pans measuring 18 x 13 x 1 inch. Though not subject to minimum standards 

specified in the New Jersey P.L. 2021, c. 464, the baseline for half-size gas convection ovens were taken from a 

Pacific Gas & Electric workpaper [474].[470]  

¶ Rack Ovens [470][466] ς This measure includes gas commercial rack ovens. A rack oven is a high-capacity oven in 

which a rack is wheeled into the oven and can be rotated during the baking process. Single and double rack 

ovens are included in this measure.  

¶ Steamers [471][467] ς This measure includes gas and electric commercial steamers, also known as compartment 

steamers. A steamer is a device that contains one or more food steaming compartments in which the energy in 

the steam is transferred to the food by direct contact. To calculate the savings for this measure, the number of 

pans must be known. Countertop, wall-mounted, and floor models mounted on a stand, pedestal, or cabinet-

style base are included. Commercial steamer microwave ovens are not included in this measure.  

¶ Fryers [472]ςFryers [468] ς This measure includes gas and electric commercial deep-fat fryers. A deep-fat fryer is 

an appliance in which oils are placed to such a depth that the cooking food is essentially supported by 

displacement of the cooking fluid rather than by the bottom of the vessel. Depending on the fryer type, heat is 

delivered to the cooking fluid by means of an immersed electric element or band-wrapped vessel (electric 

fryers), or by heat transfer from gas burners through either the walls of the fryer or through tubes passing 

through the cooking fluid (gas fryers). Standard fryers and large vat fryers are included in this measure.  
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¶ Griddles [473][469] ς This measure includes single-sided gas and electric commercial griddles. A single-sided 

commercial griddle is a commercial appliance designed for cooking food in oil or its own juices by direct contact 

with either a flat, smooth, hot surface or a hot channeled cooking surface where plate temperature is 

thermostatically controlled. To calculate the energy savings in this measure, the griddle dimensions must be 

known. This measure does not include double-sided gas or electric commercial griddles.  

¶ Gas Conveyor Ovens ς Though not eligible for ENERGY STAR® qualification, this measure additionally covers the 

installation of energy efficient gas conveyor ovens. Conveyor ovens cook food by carrying it on a moving belt 

through a heated chamber. Qualifying conveyor ovens have baking efficiencies greater than or equal to 42% and 

idle energy rates less than or equal to 57,000 Btu/h, per assumed efficiency of qualified equipment by Pacific 

Gas and Electric workpaper, where 1 pizza equals 0.76 lbs [475][471].  

¶ Combination Oven ς This measure integrates both convection oven and steamer functionalities. It operates as a 

convection oven with the additional feature of steam injection into the oven cavity, and generally provides a 

minimum of three separate cooking modes. Since this measure is not govnered by the New Jersey P.L. 2021, c. 

464 minimum standards savings can be estimated as 50% of convection oven savings and 50% of steamer 

savings. 

Baseline Case 

The baseline idle energy and cooking efficiency is compliant with the New Jersey P.L. 2021, c. 464 minimum standards, 

which establishes Energy Star Program Requirements for Commercial Oven Version 2.2 as the baseline for electric and gas 

convection ovens and gas rack ovens, Energy Star Program Requirements for Commercial Fryers Version 2.0 as the 

baseline for electric and gas fryers and Energy Star Program Requirements for Commercial Steam Cookers, Version 1.2 as 

the baseline for electric and gas steamers.117  Preheat energy and all values for half size gas convection ovens, conveyor 

ovens and griddles are reported from referenced FSTC sources. 

Table 3-88 Equipment Baselines Case Default Characteristics 

Equipment  
Btupreheat,baseline  

(Btu)  

Btu/h idle,baseline  

(Btu/h)  
(lbs/hr)baseline  Effbaseline  Ref 

Convection Oven, Electric, 

Full Size  
5,118 5,459  70 0.71  

[474][470][466] 

[470] 

Convection Oven, Electric, 

Half Size  
3,412 3,412  45  0.71 

[474][470][466] 

[470] 

Convection Oven, Gas, Full 

Size  
19,000 12,000  70 0.46  

[474][470][466] 

[470] 

Convection Oven, Gas, Half 

Size 
13,000  12,000  45  0.30  [474][470] 

Conveyor Oven, Gas 21,270  55,000  114  0.30  [484][477] 

Rack Oven, Gas, Double 

Rack  
100,000 30,000  250  0.52  

[476][470][466] 

[472] 

 

117 https://legiscan.com/NJ/bill/A5160/2020.  

https://legiscan.com/NJ/bill/A5160/2020
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Equipment  
Btupreheat,baseline  

(Btu)  

Btu/h idle,baseline  

(Btu/h)  
(lbs/hr)baseline  Effbaseline  Ref 

Rack Oven, Gas, Single Rack  50,000 25,000  130  0.48 
[480][470][466] 

[476]  

Steamer, Electric  5,118 

3-pan: 1,365 

4-pan: 1,808 

5-pan: 2,286 

6-pan and larger: 2,730  

11.7 x No. of 

pans  
0.50 

[471][477][467] 

[473] 

Steamer, Gas  20,000 

3-pan: 6,250 

4-pan: 8,350 

5-pan: 10,400 

6-pan and larger: 

12,500 

23.3 x No. of 

pans 
0.38 

[471][477][467] 

[473] 

Fryer, Electric 8,189  3,412 65  0.80 
[478][485] 

[474] [478] 

Fryer, Gas 18,500 9,000  60  0.50 
[478][485] 

[474] [478] 

Griddle, Electric  
4,436 x Griddle Width 

(ft) 

2,730 x Griddle Width 

(ft) 

11.7 x 

Griddle 

Width (ft) 

0.60 [479] [475] 

Griddle, Gas  
7,000 x Griddle Width 

(ft) 

7,000 x Griddle Width 

(ft) 

8.4 x Griddle 

Width (ft) 
0.30 [479] [475] 

Efficient Case 

The compliance condition is food service equipment that exceeds the minimum efficiency specified in New Jersey P.L. 

2021, c. 464 or, in the case of conveyor ovens, half-size gas convection ovens and griddles, equipment aligning with FSTC 

assumptions for energy efficient products meeting the minimum performance specifications listed in the table below. 

Operating characteristics shall be taken from application. When unavailable, default characteristics shall be taken from 

Table 3-89. 

Table 3-89 Equipment Efficient Case Default Characteristics 

Equipment 
Btupreheat,ee 

(Btu) 

Btu/h idle,ee 

(Btu/h) 
(lbs/hr)ee Effee  Ref 

Convection Oven, Electric, Full Size 3,412 4,606 82 0.76 
[474][486][470] 

[479] 

Convection Oven, Electric, Half 

Size 
3,071 2,593 53 0.76 

[474][486][470] 

[479] 

Convection Oven, Gas, Full Size 11,000 9,349 82 0.51 
[474][486][470] 

[479] 
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Equipment 
Btupreheat,ee 

(Btu) 

Btu/h idle,ee 

(Btu/h) 
(lbs/hr)ee Effee  Ref 

Convection Oven, Gas, Half Size 7,500 4,293 53 0.53 
[474][486][470] 

[479] 

Conveyor Oven, Gas 15,000 40,000 158 0.46 
[475][484][471] 

[477] 

Rack Oven, Gas, Double Rack 85,000 24,600 280 0.56 
[476][487][472] 

[480] 

Rack Oven, Gas, Single Rack 44,000 19,733 140 0.51 
[480][487][476] 

[480] 

Steamer, Electric 5,118 990 
14.7 x No. of 

pans 
0.70 

[477][488][473] 

[481] 

Steamer, Gas 9,000 1,221 
20.8 x No. of 

pans 
0.47 

[477][488][473] 

[481] 

Fryer, Electric, Standard 6,483 2,327 71 0.86 
[478][489][474] 

[482] 

Fryer, Gas, Standard 16,000 7,571 67 0.52 
[478][489][474] 

[482] 

Griddle, Electric 
2,389 x Griddle 

Width (ft) 

1,000 x Griddle 

Area (ft2) 

16.3 x Griddle 

Width (ft) 
0.75 [479][475] 

Griddle, Gas 
5,000 x Griddle 

Width (ft) 

2,068 x Griddle 

Area (ft2) 

16.4 x Griddle 

Width (ft) 
0.46 [479][475] 

 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ Ὠὥώί
ῳὄὸό ῳὄὸό ῳὄὸό

στρς
 

Annual Fuel Savings 

ɝὝὬὩὶάίὨὥώί
ῳὄὸό ῳὄὸό ῳὄὸό

ρππȟπππ
 

Where:, 

ῳὄὸό ὔ ὄὸό ȟ ὄὸό ȟ  

Where, 
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ῳὄὝὟ ὄὸόȾὬ ȟ Ὤὶίὔ Ὤὶί
ὰὦί

ὰὦίȾὬὶ  
ὄὸόȾὬ ȟ Ὤὶί

ὔ Ὤὶί
ὰὦί

ὰὦίȾὬὶ  
 

Where, 

ῳὄὸό ὰὦίὗ
ρ

ὉὪὪ

ρ

ὉὪὪ
 

bh¢9Υ ɲ.ǘǳpreheatΣ ɲ.ǘǳidle ŀƴŘ ɲ.ǘǳcooking terms can be calculated per the equations above using either actual qualifying 

equipment specs or default values as defined in the Common Variables, Baseline Efficiencies, Compliance Efficiency, and 

Operating Hours sections below, or looked up from Table 3-92. 

Peak Demand Savings 

ɝὯὡ
ῳὯὡὬ

ὨὥώίὬὶί
 ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάί ὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-90 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲ.ǘǳpreheat Daily preheat energy savings 
Calculate based on calculations above or 

look up in Table 3-92 
Btu  

Field  Code  Changed
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Variable Description Value Units Ref 

ɲ.ǘǳidle Daily idle energy savings 
Calculate based on calculations above or 

look up in Table 3-92 
Btu  

ɲ.ǘǳcooking Daily cooking energy savings 
Calculate based on calculations above or 

look up in Table 3-92 
Btu  

days Operating days per year 
Site-specific, if unknown look up based 

on facility type in Table 3-91 
Btu  

hrs Daily operating hours 
Site-specific, if unknown look up based 

on facility type in Table 3-91 
hours  

Btupreheat,baseline Basline Equipment preheat energy  
Look up based on qualifying equipment 

type in Table 3-88 
Btu  

Btupreheat,ee 
Energy Efficient Equipment 

preheat energy  

Site-specific, if unknown look up based 

on qualifying equipment type in Table 

3-89 

Btu  

Npreheat Number of preheats per day 1   

hrspreheat Preheat duration  
Look up based on qualifying equipment 

type in Table 3-93 
hours  

Btu/hidle,baseline 
Baseline Equipment idle energy 

rate  

Look up based on qualifying equipment 

type in Table 3-88 
Btu/h  

Btu/hidle,ee 
Energy Efficient Equipment idle 

energy rate  

Site-specific, if unknown  look up based 

on qualifying equipment type in Table 

3-89 

Btu/h  

(lbs/hr)baseline 
Baseline Equipment production 

capacity  

Look up based on qualifying equipment 

type in Table 3-88 
lbs/hr  

(lbs/hr)ee 
Energy Efficient Equipment 

production capacity  

Site-specific, if unknown look up based 

on qualifying equipment type in Table 

3-89 

lbs/hr  

lbs Total daily food production 

Site-specific, if unknown look up based 

on qualifying equipment type in Table 

3-93 

lbs  

Qfood Heat to food  
Look up based on qualifying equipment 

type in Table 3-93 
Btu/lb  

Effbaseline 

Baseline Equipment 

convection/steam mode cooking 

efficiency 

Look up based on qualifying equipment 

type in Table 3-88 
N/A  

Effee 

Energy Efficient Equipment 

convection/steam mode cooking 

efficiency 

Site-specific, if unknown look up based 

on qualifying equipment type in Table 

3-89 

N/A  

CF Electric coincidence factor Look up in Table 3-94 N/A [490][483] 

PDF Gas peak day factor Look up in Table 3-94 N/A  
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Variable Description Value Units Ref 

EUL Effective useful life See Measure Life Section Years  

 

Table 3-91 Operating Hours 

Building Type Days/Year Hours/Day 

Education ς Primary School 180 8 

Education -Secondary School 210 11 

Education ς Community College 237 16 

Education ς University 192 16 

Grocery 364 16 

Medical ς Hospital 364 24 

Medical ς Clinic  351 12 

Lodging Motel 364 24 

Office ς Large  234 12 

Office ς Small  234 12 

Restaurant ς Sit-Down 364 12 

Restaurant ς Fast-Food 364 17 

Average = Miscellaneous 288 15 

Table 3-92 Ŏƻƴǘŀƛƴǎ ǾŀƭǳŜǎ ŀƴŘ ǎƛƳǇƭƛŦƛŜŘ ŎŀƭŎǳƭŀǘƛƻƴǎ ŦƻǊ ɲ.ǘǳpreheatΣ ɲ.ǘǳidle ŀƴŘ ɲ.ǘǳcooking terms that may be used in the 

formulation of estimated savings in lieu of utilizing the calculations prescribed above for these terms. These values were 

established by performing those calculations using assumed values from the Common Variables, Baseline Efficiencies, and 

Compliance Efficiency sections. 

Table 3-92 Default Values 

Equipment ɲ.ǘǳpreheat ɲ.ǘǳidle ɲ.ǘǳcooking 

Convection Oven, Electric, Full Size  1,706  853 x hrs - 2395 2,317 

Convection Oven, Electric, Half Size  341  819 x hrs - 2895 2,317 

Convection Oven, Gas, Full Size  8,000  2651 x hrs - 6404 5,328 

Convection Oven, Gas, Half Size  5,500  7707 x hrs - 20493 36,164 

Conveyor Oven, Gas  6,270 15000 x hrs - 47315 55,072 

Rack Oven, Gas, Double Rack  15,000  5400 x hrs - 40353 38,736 

Rack Oven, Gas, Single Rack  6,000  5267 x hrs - 32553 17,279 
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Equipment ɲ.ǘǳpreheat ɲ.ǘǳidle ɲ.ǘǳcooking 

Steamer, Electric118 0  1740 x hrs - 3201 6,000 

Steamer, Gas119 11,000  11279 x hrs - 10783 5,291 

Fryer, Electric, Standard  1,706  1085 x hrs - 3229 7,456 

Fryer, Gas, Standard  2,500  1429 x hrs - 5906 6,577 

Griddle, Electric120 6,141 2190 x hrs - 11611 15,833 

Griddle, Gas121 6,000  8592 x hrs - 60262 55,072 

 

Table 3-93 Common Variables 

Equipment hrspreheat lbs Qfood(Btu/lb) Ref 

Convection Oven, Electric, Full Size  0.25 100 250 [474][470] 

Convection Oven, Electric, Half Size  0.25 100 250 [474][470] 

Convection Oven, Gas, Full Size  0.25 100 250 [474][470] 

Convection Oven, Gas, Half Size  0.25 100 250 [474][470] 

Conveyor Oven, Gas  0.25 190 250 [475][471] 

Rack Oven, Gas, Double Rack  0.33 1200 235 [476][472] 

Rack Oven, Gas, Single Rack  0.33 600 235 [476][472] 

Steamer, Electric 0.25 100 105 [476][472] 

Steamer, Gas 0.25 100 105 [477][473] 

Fryer, Electric, Standard  0.25 150 570 [478][474] 

Fryer, Gas, Standard  0.25 150 570 [478][474] 

Griddle, Electric 0.25 100 475 [479][475] 

Griddle, Gas 0.25 100 475 [479][475] 

Peak Factors 

Table 3-94 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.9 [490][483] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

118 Assumes 6 pans 
119 Assumes 6 pans 
120 Assumes 3-foot griddle width, 2-foot griddle depth 
121 Assumes 3-foot griddle width, 2-foot griddle depth   
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Measure Life   

The effective useful life (EUL) is 12 years122. 
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3.4.2 HOLDING CABINETS 

 

Market Commercial 

Baseline Condition TOS 

Baseline  Code 

End Use Subcategory N/A 

Measure Last Reviewed April 2025 

Changes Since Last Version Corrected baseline consumption look up 

 

 

Description 

This measure covers the installation of ENERGY STAR® qualified electric commercial hot food holding cabinets. A food 

holding cabinet is a fully enclosed compartment designed to maintain the temperature of hot food that has been cooked 

in a separate appliance. Half-size, full-size, and large-size holding cabinets are included in this measure. Half-size holding 

cabinets are defined as any holding cabinet with an internal measured volume of less than 13 ft3. Full-size holding cabinets 

are defined as any holding cabinet with an internal measured volume of greater than or equal to 13 ft3 and less than or 

equal to 28 ft3. Large-size holding cabinets are defined as any holding cabinet with an internal measure volume of greater 

than 28 ft3. This measure does not include cook-and-hold or re-therm equipment. 

Baseline Case 

The baseline condition is an insulated holding cabinet as defined in the Measure Description above with operating 

characteristics per Table 3-95.  

Efficient Case 

The compliance condition is ENERGY STAR® food service equipment as defined in the Measure Description above. 

Operating characteristics shall be taken from application. When unavailable, default characteristics shall be taken from the 

Summary of Variables and Data Sources table below. Savings for this measure can be claimed only if there is an increase in 

the qualifying efficiency from the baseline condition.  

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ὬὶίὨὥώί
ῳὡ

ρȟπππ
 

Where,  

ɝὡ ὡ ȟ ὡ ȟ 



Foodservice 

399 

 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ
ῳὯὡὬ

ὬὶίὨὥώί
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Calculation Parameters 

Table 3-95 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ²idle Daily idle energy savings Calculated Watt  

Hrs Daily operating hours 
Site-specific. If 

unknown, use 15 
Hours/day [486][493486] 

Days Operating days per year 

Site-specific. If 

unknown, look up in  

Table 3-96 

Table 3-96 

Days/yr [492][485] 

1,000 
Conversion factor, one kW equals 

1,000 watts 
1,000 Watts  

Widle,b 
Baseline equipment idle energy rate 

by volume 
Look up in Table 3-97 Watts [489][496489][487][494487] 

Widle,q 
Energy efficient equipment idle 

energy rate by volume 

Site-specific, if 

unknown look up in 

Table 3-97 

Watts [487][494487] 

Field  Code  Changed
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Variable Description Value Units Ref 

V Volume of holding cabinet 

Site-specific, if 

unknown, look up in 

Table 3-97 

ft3 [488][495488] 

CF Electric coincidence factor Look up in Table 3-98 N/A  

PDF Gas peak day factor Look up in Table 3-98 N/A  

EUL Effective useful life 
See Measure Life 

Section 
Years  

 

Table 3-96 Operating Days per Year 

Building Type Operating Days per Year 

Assembly 355 

Auto 355 

Big Box 355 

Community College 284 

Dormitory 355 

Fast Food 355 

Full Service Restaurant 303 

Grocery 365 

Hospital 365 

Hotel 365 

Large Office 303 

Light Industrial 251 

Motel 365 

Multi-story Retail 355 

Primary School 218 

Religious 355 

Secondary School 218 

Small Office 303 

Small Retail 355 

University 284 

Warehouse 251 
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Table 3-97 Default Values 

Equipment Widle,b Widle,q V 

Insulated Holding Cabinet, Large-Size (28 Җ V) σπὠ σȢψ ὠ ςπσȢυ 35 

Insulated Holding Cabinet, Full-Size (13 Җ V < 28) σπὠ ς ὠ ςυτ 25 

Insulated Holding Cabinet, Half-Size (0 < V < 13) σπὠ ςρȢυ ὠ 10 

 

Peak Factors 

Table 3-98 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.9 [486][493486] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is 12 years. [491]. [484] 

References 

[498][484] DEER 2014 EUL IDs: Various. 

http://www.deeresources.com/files/DEER2013codeUpdate/download/DEER2014-EUL-table-update_2014-02-
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[499][485] California Energy Commission, Characterizing the Energy Efficiency Potential of Gas-Fired Commercial 

Foodservice Equipment, Appendix E.  

[500][486] PG&E Work Paper PGECOFST105 Revision 5, pg. 7. Available to download at 

http://deeresources.net/workpapersAvailable to download at https://cedars.cpuc.ca.gov/deer-

resources/deemed-measure-packages/measure-package-archive/file/1879/download/  

[501][487] ENERGY STAR® Program Requirements for Commercial Hot Food Holding Cabinets, Eligibility Criteria 

Version 2.0, July 2011, where v is holding cabinet volume (ft3). 

https://www.energystar.gov/sites/default/files/asset/document/Commercial_HFHC_Program_Requirements_2.0

.pdf#:~:text=ENERGY%20STAR%C2%AE%20Program%20Requirements%20Product%20Specification%20for%20Co

mmercial,has%20also%20been%20changed%20from%202010%20to%202011.  

[502][488] PG&E Work Paper PGECOFST105 Revision 5, Table 6, pg. 5. 

[503][489] ENERGY STAR Commercial Food Service Savings Calculator, 

https://www.energystar.gov/sites/default/files/2024-03/CFS%20Equipment%20Calculator.xlsx  
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https://www.energystar.gov/sites/default/files/asset/document/Commercial_HFHC_Program_Requirements_2.0.pdf#:~:text=ENERGY%20STAR%C2%AE%20Program%20Requirements%20Product%20Specification%20for%20Commercial,has%20also%20been%20changed%20from%202010%20to%202011
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3.4.3 DISHWASHERS 

 

Market Commercial 

Baseline Condition TOS 

Baseline  Code 

End Use Subcategory N/A 

Measure Last Reviewed January 2023 

Changes Since Last Version ¶  

 

 

Description 

This measure describes the installation of ENERGY STAR qualified, high-efficiency stationary and conveyor-type 

commercial dishwashers used in commercial kitchen establishments that use non-disposable dishes, glassware, and 

utensils. Commercial dishwashers can clean and sanitize a large quantity of kitchenware in a short amount of time by 

utilizing hot water, soap, rinse chemicals, and significant amounts of energy. ENERGY STAR qualified models use less water 

and have lower idling rates than non-ENERGY STAR rated models.  

The savings derived below are heavily dependent on the assumed dishwasher hours of operation, which are consistent 

with a high-usage restaurant or cafeteria operation. If dishwashers are found to be installed in applications with 

significantly different hours of operation, the hours and savings shall be revised in a custom calculation.  

This measure is not applicable to flight machines, which are continuous conveyor machines built specifically for large 

institutions. 

Baseline Case 

This is defined as a time of sale measure. The baseline condition is a commercial dishwasher meeting ENERGY STAR 

Version 2.0 requirements.[490][497490] 

Efficient Case 

The efficient condition is a high-efficiency commercial dishwasher meeting ENERGY STAR Version 3.0 requirements. 

[491][498491] 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ЎὯὡὬ ЎὯὡὬ ЎὯὡὬ  

Where, 
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ЎὯὡὬ ὡὟ ὡὟ Ὑὡ Ὀὥώί
ЎὝ ρȢπ ψȢς

ὙὉ σȟτρς
Ὂ ȟ  

ЎὯὡὬ Ὧὡ ὈὥώίὌὈ
Ὑὡ ὡὝ

φπ
Ὧὡ ὈὥώίὌὈ

Ὑὡ ὡὝ

φπ
 

 

If electric booster heater installed: 

ЎὯὡὬ ὡὟ ὡὟ Ὑὡ Ὀὥώί
ЎὝ ρȢπ ψȢς

ὙὉ σȟτρς
 

If no electric booster heater installed: 

ɝὯὡὬ π 

Annual Fuel Savings 

ɝὝὬὩὶάίɝὝὬὩὶάί ὡὟ ὡ Ὑὡ Ὀὥώί
ЎὝ ρȢπ ψȢς

ὙὉ ρππȟπππ
Ὂ ȟ  

Peak Demand Savings 

ɝὯὡ ɝË7È
ὅὊ

ὌὈ Ὀὥώί
 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-99 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  
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Variable Description Value Units Ref 

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲƪ²ƘWaterHeater Annual water heater electric energy savings Calculated kWh/yr  

ɲƪ²ƘBoosterHeater Annual booster heater electric energy savings Calculated kWh/yr  

ɲƪ²ƘIdle 
Annual dishwasher idle electric energy 

savings 
Calculated kWh/yr  

WUq 

Water use per rack of qualifying dishwasher, 

varies by machine type and sanitation 

method 

Site-specific  Gallons  

kWq 

Idle power draw of ENERGY STAR 3.0 

dishwasher, varies by machine type and 

sanitation method 

Site-specific kW  

Days 
Annual days of dishwasher consumption per 

year 

Site-specific, 

if unknown use 365 
Days/Year [490][497490] 

WUb 

Water use per rack of baseline dishwasher, 

varies by machine type and sanitation 

method 

Look up in Table 3-100 Gallons [491][498491] 

RW 
Number of racks washed per day, varies by 

machine type and sanitation method 
Look up in Table 3-100 

Racks 

Washed/Day 
[490][497490] 

ɲ¢in 

Temperature rise in water delivered by 

building water heater or booster water 

heater, value varies by type of water heater 

source 

Building WH = 70 

Booster WH = 40 
°F [490][497490] 

RE Recovery efficiency of water heater 

Site-specific, if unknown 

use 0.98 for electric and 

0.80 for gas  

 [490][497490] 

kWb 

Idle power draw of baseline dishwasher, 

varies by machine type and sanitation 

method 

Look up in Table 3-100 kW [491][498491] 

HD Hours per day of dishwasher operation 
Site-specific, if unknown 

use 18 hours/day 
Hours/Day [490][497490] 

WT 
Wash time per dishwasher, varies by machine 

type and sanitation method 
Look up in Table 3-100 Minutes [490][497490] 

H2Ob Annual water consumption of baseline unit Look up in Table 3-101 gallons [490][497490] 

H2Oq Annual water consumption of efficient unit Look up in Table 3-101 gallons [490][497490] 

FElec,WH Factor to account for building water heat  
If building water heat is 

electric: 1 
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Variable Description Value Units Ref 

If building water heat is  

not electric: 0 

 

If unknown: 0.28 

FFF,WH 
Factor to account for fossil fuel building water 

heat 

If building water heat is 

electric: 0 

If building water heat is  

not electric: 1 

 

If unknown: 0.79 

  

8.2 Density of Water 8.2 Lbs/gal [492][499492] 

60 Conversion factor 60 Min/hr  

3,412 Conversion factor 3,412 Btu/kWh  

1.0 Conversion factor  1.0 Btu/lb-°F  

100,000 Conversion factor 100,000 Btu/therm  

CF Electric coincidence factor Look up in Table 3-102 N/A [493][500493] 

PDF Gas peak day factor Look up in Table 3-102 N/A  

EUL Effective useful life See Measure Life Years  

 

Table 3-100 Default Inputs for ENERGY STAR 2.0 Commercial Dishwasher 

Machine Type Temperature ╦╤╫╪▼▄ RW WT ▓╦╫╪▼▄ 

Under Counter 

Low 

1.19 75 2.0 0.50 

Stationary Single Tank Door 1.18 280 1.5 0.60 

Single Tank Conveyor 0.79 400 0.3 1.50 

Multi Tank Conveyor 0.54 600 0.3 2.00 

Under Counter 

High 

0.86 75 2.0 0.5 

Stationary Single Tank Door 0.89 280 1.0 0.7 

Single Tank Conveyor 0.70 400 0.3 1.5 

Multi Tank Conveyor 0.54 600 0.2 2.25 

Pot, Pan, and Utensil 0.58 280 3.0 1.20 
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Table 3-101 Annual Water Consumption 

Machine Type Temperature H2Ob H2Oq 

Under Counter 

Low 

47,359 32,576 

Stationary Single Tank Door 214,620 120,596 

Single Tank Conveyor 191,260 115,340 

Multi Tank Conveyor 227,760 118,260 

Under Counter 

High 

29,839 23,543 

Stationary Single Tank Door 131,838 90,958 

Single Tank Conveyor 127,020 102,200 

Multi Tank Conveyor 212,430 118,260 

Pot, Pan, and Utensil 71,540 59,276 

 

Peak Factors 

Table 3-102 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.9 [493][500493] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Non-Energy Impacts 

ɝὌςὕ Ὄςὕ Ὄςὕ 

Measure Life 

The effective useful life (EUL) is listed in Table 3-103 [490][497490]. 

Table 3-103 Measure Life 

Machine Type Measure Life (years) 

Under Counter  10  

Stationary Single Tank Door  15  

Single Tank Conveyor  20  

Multi Tank Conveyor  20  

Pot, Pan, and Utensil  10  
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3.4.4 ICE MACHINES 

 

Market Commercial 

Baseline Condition TOS/DI 

Baseline  Code/Dual 

End Use Subcategory N/A 

Measure Last Reviewed January 2023 

 

 

Description 

This measure covers the installation of ENERGY STAR® qualified ice makers. Ice makers are factory-made assemblies 

consisting of a condensing unit and ice-making section operating as an integrated unit, with means for making and 

harvesting ice. This measure includes batch-type (cube type) and continuous-type (flake or nugget type) ice makers. Batch-

type ice makers have distinct freezing and harvesting periods whereas continuous-type ice makers produce ice through a 

continuous freezing and harvesting process. Ice makers that have earned the ENERGY STAR® label use approximately 11% 

less energy and 25% less water than comparable non-qualified models [494][501494].  

This measure covers ice making head, remote condensing, and self-contained air-cooled ice makers. Water-cooled ice 

makers, ice and water dispensing systems, and air-cooled remote condensing units that are designed only for connection 

to remote rack compressors are not eligible for energy savings. 

Baseline Case 

TOS: The baseline condition is a commercial ice maker as defined in the Measure Description section above with 

Equipment Type and Ice Harvest Rate equivalent to the efficient case. Baseline daily energy use per 100 lbs of ice shall be 

established based on efficient equipment Ice Harvest Rate in accordance with current federal standards for batch type 

[495][502495] and continuous type [495][502495] ice makers, as specified in the Code of Federal Regulations and provided 

in Table 3-105.  

DI: Use dual baseline. For the remaining useful life of the replaced equipment, the baseline is the site-specific existing unit. 

For the duration of the measure life of the installed unit, use TOS baseline described above. 

Efficient Case 

The compliance condition is an ENERGY STAR® version 3.0 qualified commercial ice maker as defined in the Measure 

Description above. Efficient condition daily energy use per 100 pounds of ice are established based on efficient equipment 

Ice Harvest Rate in accordance with ENERGY STAR® v. 3.0 maximum qualifying specifications and potable water 

consumption requirement, as shown in Table 3-105 [496][503496].  
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Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ὯὡὬ ὯὡὬ σφυὅώὧὰὩ
ὍὌὙ

ρππ
 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ
ɝË7È

ψȟχφπ#ÙÃÌÅ
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί .Ⱦ! 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

 No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

 

Calculation Parameters 

Table 3-104 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  
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Variable Description Value Units Ref 

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

kWhb 
Baseline electric energy consumption per 

100 pounds of ice 
Look up in Table 3-105 kWh/lbs [495][502495] 

kWhq 
Energy efficient electric energy 

consumption per 100 pounds of ice 

Site-specific. If unknown, 

look up in Table 3-105 
kWh/lbs [496][503496] 

IHR 
Rated Ice Harvest Rate of the energy 

efficient measure 
Site-specific lbs/day  

Cycle 

Duty cycle, defined as the ratio of the 

actual ice harvest rate to the equipment 

rated ice harvest rate 

0.75 N/A [498][505498] 

365 Days per year 365 Days/yr  

100 
Factor to convert IHR to units of 100 

lbs/day 
100 lbs/day  

8,760 Hours in one year 8,760 Hrs/yr  

CF Electric coincidence factor Look up in Table 3-106 N/A [497][504497] 

PDF Gas peak day factor Look up in Table 3-106 N/A  

EUL Effective useful life See Measure Life Section Years [1][506499] 

RUL Remaining useful life of existing unit See Measure Life Section Years  

 

Table 3-105 Equipment Type and Ice Harvest Rate 

Equipment Type 
Ice Harvest Rate 

(IHR) 

Baseline  Daily Energy 

Use per 100 ilbs (kWhb) 

Measure Daily Energy 

Use per 100 lbs (kWhq) 

Potable Water Use 

(gal/100 lbs ice) 

Batch Type, Ice-

Making Head 

< 300 10 ς 0.01233 x IHR 9.20 ς 0.01134 x IHR Җ 20.0 

җ олл ŀƴŘ ғ улл 7.05 ς 0.0025 x IHR 6.49 ς 0.0023 x IHR Җ 20.0 

җ улл ŀƴŘ ғ мΣрлл 5.55 ς 0.00063 x IHR 5.11 ς 0.00058 x IHR Җ 20.0 

җ мΣрлл ŀƴŘ ғ пΣллл 4.61 4.24 Җ 20.0 

Batch Type, Remote 

Condensing 

< 988 7.97 ς 0.00342 x IHR 7.17 ς 0.00308 x IHR Җ 20.0 

җ фуу ŀƴŘ ғ пΣллл 4.59 4.13 Җ 20.0 

Batch Type, Self-

Contained 

< 110 14.79 ς 0.0469 x IHR 12.57 ς 0.0399 x IHR Җ 25.0 

җ ммл ŀƴŘ ғ нлл 12.42 ς 0.02533 x IHR 10.56 ς 0.0215 x IHR Җ 25.0 

җ нлл ŀƴŘ ғ пΣллл 7.35 6.25 Җ 25.0 

Continuous Type, 

Ice-Making Head 

< 310 9.19 ς 0.00629 x IHR 7.90 ς 0.005409 x IHR Җ 15.0 

җ омл ŀƴŘ ғ унл 8.23 ς 0.0032 x IHR 7.08 ς 0.002752 x IHR Җ 15.0 
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Equipment Type 
Ice Harvest Rate 

(IHR) 

Baseline  Daily Energy 

Use per 100 ilbs (kWhb) 

Measure Daily Energy 

Use per 100 lbs (kWhq) 

Potable Water Use 

(gal/100 lbs ice) 

җ унл ŀƴŘ ғ пΣллл 5.61 4.82 Җ 15.0 

Continuous Type, 

Remote Condensing 

< 800 9.7 ς 0.0058 x IHR 7.76 ς 0.00464 x IHR Җ 15.0 

җ улл ŀƴŘ ғ пΣллл 5.06 4.05 Җ 15.0 

Continuous Type, 

Self-Contained 

< 200 14.22 ς 0.03 x IHR 12.37 ς 0.0261 x IHR Җ 15.0 

җ нлл ŀƴŘ ғ тлл 9.47 ς 0.00624 x IHR 8.24 ς 0.005429 x IHR Җ 15.0 

җ тлл ŀƴŘ ғ пΣллл 5.1 4.44 Җ 15.0 

 

Peak Factors 

Table 3-106 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.9 [497][504497] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 3-107 Measure Life 

Equipment EUL RUL Ref 

Ice Machines 10 3.3 [1][506499] 
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3.5 HVAC 

3.5.1 AIR CONDITIONER, MINI-SPLIT AC, AND PTAC 

 

Market Commercial/Multifamily  

Baseline Condition TOS/NC/EREP/DI 

Baseline  Code/Dual 

End Use Subcategory Equipment 

Measure Last Reviewed March 2024 

Changes Since Last Version ¶ Removed reference to specific ENERGY STAR certification in efficient case 

description 

 

 

Description 

This measure targets the use of air conditioners and packaged terminal air conditioners (PTAC) in commercial and 

multifamily high-rise applications as further described below. This measure may apply to early replacement of an existing 

system, replacement on burnout, or installation of a new unit in a new or existing commercial or multifamily high-rise 

building for HVAC applications.  

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol as outlined in Table 3-114, Table 3-109 and Table 3-110 below.Table 3-108, Table 3-109 and Table 3-110 below.  

Baseline Case 

For time of sale or new construction projects, the baseline equipment is an air conditioner or packaged terminal system 

(PTAC) minimally compliant with ASHRAE 90.1-2019 (see Appendix E). 

For early replacement or direct install projects, use dual baselines: 

¶ For the remaining useful life (RUL) of the existing equipment, the baseline is the actual existing equipment. If the 

site specific efficiency of the existing equipment is unknown, use the equipment efficiency from the ASHRAE 

90.1 version in force when the equipment was new (if equipment vintage is unknown, use ASHRAE 90.1 2013 

efficiency requirements from Appendix E).  

¶ For the duration of the measure life after the end of the RUL, the baseline is a current code-compliant version of 

the replaced equipment. 

 

Efficient Case 

A air conditioner or packaged terminal system (PTAC) that meets meets or exceeds program requirements. 
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Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ῳὯὡὬ ὯὡὬ ὯὡὬ 

Calculate kWhb using the algorithms in Table 3-108Table 3-114108 for the appropriate baseline equipment type.  

Calculate kWhq using the algorithms in Table 3-115Table 3-109 for the appropriate efficient equipment type.  

Note: Conversions from SEER to SEER2 and EER to EER2 can be found in Appendix E. 

Table 3-108 Baseline Energy Consumption Equations 

Baseline Equipment Baseline Cooling kWh (kWhb) 

Air Conditioner (Cooling Capacity < 65 kBtu/h) 
ὅὥὴ

ὛὉὉὙς ρȟπππ
ὉὊὒὌ 

Air Conditioner (Cooling Capacity җ 65 kBtu/h) 
ὅὥὴ

ὍὉὉὙρȟπππ
ὉὊὒὌ 

PTAC 
ὅὥὴ

ὉὉὙ ρȟπππ
ὉὊὒὌ 

 

Table 3-109 Energy Efficient Energy Consumption Equations 

Qualifying Equipment Efficient Cooling kWh (kWhq) 

Air Conditioner (Cooling Capacity < 65 kBtu/h) 
ὅὥὴ

ὛὉὉὙς ρȟπππ
ὉὊὒὌ 

Air Conditioner (Cooling Capacity җ 65 kBtu/h) 
ὅὥὴ

ὍὉὉὙρȟπππ
ὉὊὒὌ 

PTAC 
ὅὥὴ

ὉὉὙ ρȟπππ
ὉὊὒὌ 

Peak Demand Savings 

Table 3-110 Peak Demand Savings Equations 

Qualifying Equipment tŜŀƪ 5ŜƳŀƴŘ {ŀǾƛƴƎǎ όɲƪ²Peak) 

Air Conditioner (Cooling Capacity < 65 kBtu/h) 
 ɝὯὡ ὅὥὴ

ρ

ρȟπππ

ρ

ὉὉὙς

ρ

ὉὉὙς
ὅὊ 

 

Air Conditioner (Cooling Capacity җ 65 kBtu/h) ɝὯὡ ὅὥὴ
ρ

ρȟπππ

ρ

ὉὉὙς

ρ

ὉὉὙς
ὅὊ 

PTAC ɝὯὡ ὅὥὴ
ρ

ρȟπππ

ρ

ὉὉὙ

ρ

ὉὉὙ
ὅὊ 

 

Field  Code  Changed
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Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

 No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Calculation Parameters 

Table 3-111 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ 
Annual electric energy 

savings 
Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife 
Lifetime electric energy 

savings 
Calculated kWh  

kWhb 
Baseline electrical 

consumption 
Calculated kWh/yr  

kWhq 
Energy efficient electrical 

consumption 

Calculated 

 
kWh/yr  

Capc 
Cooling capacity of 

installed unit 
Site-specific Btu/hr  

SEER2q 
SEER2 of qualifying 

unit123 
Site-specific Btu/W-h  

IEERq IEER of qualifying unit Site-specific Btu/W-h  

EERq EER of qualifying unit Site-specific Btu/W-h  

EER2q EER of qualifying unit Site-specific Btu/W-h  

SEER2b SEER2 of baseline unit1 

TOS/NC: Look up in Appendix E for current code-

compliant efficiency 

EREP/DI: Site-specific, if unknown use code efficiency in 

force when equipment was new or ASHRAE 2013 if 

vintage is unknown 

Btu/W-h 
[514][516][500] 

[502] 

IEERb IEER of baseline unit 
TOS/NC: Look up in Appendix E for current code-

compliant efficiency 
Btu/W-h 

[514][516][500] 

[502] 

 

123 SEER to SEER2 conversion found in Appendix E: Code-Compliant EfficienciesAppendix E: Code-Compliant Efficiencies. 
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Variable Description Value Units Ref 

EREP/DI: Site-specific, if unknown use code efficiency in 

force when equipment was new or ASHRAE 2013 if 

vintage is unknown 

EERb EER of baseline unit 

TOS/NC: Look up in for current code-compliant 

efficiency in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant Efficiencies 

EREP/DI: Site-specific, if unknown use code efficiency in 

force when equipment was new or ASHRAE 2013 if 

vintage is unknown, available in Appendix E: Code-

Compliant EfficienciesAppendix E: Code-Compliant 

Efficiencies 

Btu/W-h 
[514][516][500] 

[502] 

EER2b EER2 of baseline unit 

TOS/NC: Look up in for current code-compliant 

efficiency in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant Efficiencies 

EREP/DI: Site-specific, if unknown use code efficiency in 

force when equipment was new or ASHRAE 2013 if 

vintage is unknown, available in Appendix E: Code-

Compliant EfficienciesAppendix E: Code-Compliant 

Efficiencies 

Btu/W-h  

EFLHc 

Equivalent Full Load 

Hours of operation for 

the average unit during 

the cooling season 

Look up in Appendix C: Heating and Cooling 

EFLHAppendix C: Heating and Cooling EFLH 
Hours [517][503] 

1,000 
Conversion from hp to 

kW 
1,000 w/kW  

 CF 
Electric coincidence 

factor 
0.5 N/A [518][504] 

EUL Effective useful life See Measure Life Section Years [519][505] 

 

Measure Life  

For dual baseline scenarios, the remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful 

life (EUL) of the equipment.  

Table 3-112 Measure Life 

Equipment EUL RUL Ref 

A/C and PTAC 15 5 [519][505] 
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3.5.2 AIR SOURCE HEAT PUMPS AND MINI-SPLIT HEAT PUMPS 

 

Market Commercial/Multifamily  

Baseline Condition TOS/NC/EREP/DI 

Baseline  Code/Dual 

End Use Subcategory Equipment 

Measure Last Reviewed May 20242026 

Changes Since Last Version ¶ Clarified guidance on baselines assumptions for midstream applications: when 

to assume partial vs. whole displacement and fuel-switching vs. non-fuel 

switching 

¶ Removed reference to specific ENERGY STAR certification in efficient case 

descriptionAdded clarification on fuel switching savings calculations 

¶ Clarified demand savings calculations based on SEER/SEER2 and EER/EER2 

metrics 

 

 

Description 

This prescriptive measure targets the use of air source heat pumps (ASHP) and mini split heat pumps in commercial and 

multifamily high-rise applications. This measure may apply to early replacement of an existing system, replacement on 

burnout, or installation of a new unit in a new or existing commercial or multifamily high-rise building for HVAC 

applications.  

In certain instances, air source heat pumps and mini-split heat pumps may only partially meet the heating load, requiring a 

ǎǳǇǇƭŜƳŜƴǘŀǊȅ ƘŜŀǘƛƴƎ ǎȅǎǘŜƳ ǘƻ ƳŜŜǘ ǘƘŜ ŦŀŎƛƭƛǘȅΩǎ Ŧǳƭƭ ƘŜŀǘƛƴƎ ƭƻŀŘΦ !ǎ ǎǳŎƘΣ ǘƘƛǎ ƳŜŀǎǳǊŜ ǇǊŜǎŜƴǘǎ ǘǿƻ ŘƛǎǇƭŀŎŜƳŜƴǘ 

scenarios: partial and wholefull.  

¶ Partial displacement: ǘƘŜ ƘŜŀǘ ǇǳƳǇ ŦǳƭŦƛƭǎ ŀ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ŦŀŎƛƭƛǘȅΩǎ ƘŜŀǘƛƴƎ ƭƻŀŘΦ tŀǊǘƛŀƭ ŘƛǎǇƭŀŎŜƳŜƴǘǎ ƻŎŎǳǊ ƛƴ 

ŜƛǘƘŜǊ ƻŦ ǘƘŜ ǘǿƻ ǎŎŜƴŀǊƛƻǎΥ мύ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ŀ ƘŜŀǘ ǇǳƳǇ ǘƘŀǘ ǎƘŀǊŜǎ ǘƘŜ ŦŀŎƛƭƛǘȅΩǎ ƘŜŀǘƛƴƎ ƭƻŀŘ ǿƛǘƘ ŀ 

separate supplemental heating system or 2) the inǎǘŀƭƭŀǘƛƻƴ ƻŦ ŀ άŘǳŀƭ ŦǳŜƭέ ƘŜŀǘ ǇǳƳǇ ǘƘŀǘ ƛƴŎƻǊǇƻǊŀǘŜǎ ŀ 

backup fossil fuel furnace to supplement the heat pump output. Partial displacements are addressed in the 

equations below by a load factor parameter (Fload), which represents the actual heating output of the heat pump 

as compared to the total theoretical heating output.124 The partial displacement scenario only applies to heating 

displacement; this measure assumes that the installed heat pump will serve the entire cooling load of the 

zone(s) affected by the installation. If the installed heat pump is not a cold-climate heat pump, assume a partial 

displacement scenario unless there is evidence for a wholefull displacement installation (such as proof that any 

pre-existing heating systems were removed). 

 

124 Fload is represented by the fraction of annual heating degree hours that are above the switchover temperature. See Table 3-120Table 3-120Table 

2-642-64 Table 1-8 for more information. 
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¶ WholeFull displacement: ǘƘŜ ƘŜŀǘ ǇǳƳǇ ŀƴŘ ŀƴȅ ƛƴǘŜƎǊŀǘŜŘ ǎǳǇǇƭŜƳŜƴǘŀƭ ǊŜǎƛǎǘŀƴŎŜ ƳŜŜǘǎ ǘƘŜ ŦŀŎƛƭƛǘȅΩǎ ŜƴǘƛǊŜ 

heating load, with no supplemental equipment. May assume wholefull displacement scenario if the installed 

heat pump is a cold-climate heat pump. 

This measure does not accommodate the interactive effects of concurrent weatherization upgrades. 

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol 

presented in this measure.  Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily 

buildings follow residential protocol (Section 2.3.1).  

Baseline Case 

For wholefull building new construction, the baseline equipment is a unitary packaged or split-system heat pump meeting 

the compliance requirements of ASHRAE 90.1-2019 for commercial and multifamily high-rise buildings (see Appendix E: 

Code-Compliant EfficienciesAppendix E: Code-Compliant Efficiencies). For multifamily low-rise buildings (three stories or 

lower), refer to residential measure (Section 3.3.1).2.3.1). 

For replacement of failed equipment, or end of useful life, the baseline would be a minimally code compliant version of 

the replaced system type and fuel. If the baseline system fuel is unknown, such as in a midstream delivery method, 

calculate savings using a gas baseline (fuel switching project, assume 37% boilers and 63% furnaces as baseline equipment, 

per NREL ComStock data for New Jersey) and electric baseline (non fuel switching project, assume ASHP as baseline 

equipment) and calculate the weighted average using the weights in the table below.125 

Table 3-113 Fuel Switching Project Weights by Utility 

Utility  Fuel switch Non fuel switch 

ACE 0.13 0.87 

JCPL 0.22 0.78 

RECO 0.01 0.99 

PSEG 0.61 0.39 

Average 0.24 0.76 

 

For early replacement projects, use dual baselines: 

¶ For the remaining useful life (RUL) of the existing equipment, the baseline is the actual existing equipment. If the 

site specific efficiency of the existing equipment is unknown, use the equipment efficiency from the ASHRAE 

90.1 version in force when the equipment was new (if equipment vintage is unknown, use ASHRAE 90.1 2013 

efficiency requirements from Appendix E: Code-Compliant EfficienciesAppendix E: Code-Compliant Efficiencies).  

¶ For the duration of the measure life after the end of the RUL, the baseline is a code-compliant version of the 

replaced equipment.  

 

125 Weights calculated by quantity of heat pump projects designated as fuel switching by measure name in the Tri 2 utility filings workbooks. 

Field  Code  Changed
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For spaces with no existing heating: For previously unheated spaces in an existing building that has an existing central 

heating system, the customer may have planned to install a heat pump regardless of program intervention, or the 

customer may have planned to extend the existing central HVAC system to heat the new space. The baseline can therefore 

vary between a new equipment scenario and a retrofit scenario. For such installations, the baseline energy consumption 

algorithm is designed to blend the baseline energy consumptions of the new equipment scenario and retrofit scenario 

using a baseline factor, Fbaseline,h.126  

ὄὥίὩὰὭὲὩ ὬὩὥὸὭὲὫ
 ὧέὲίόάὴὸὭέὲ

Ὂ ȟ
ὔὩύ ὩήόὭὴάὩὲὸ 

ίὧὩὲὥὶὭέ ὧέὲίόάὴὸὭέὲ
ρ Ὂ ȟ

ὉὼὭίὸὭὲὫ ὩήόὭὴάὩὲὸ
 ίὧὩὲὥὶὭέ ὧέὲίόάὴὸὭέὲ

 

¶ New equipment scenario: absent the program, the customer would have purchased new heating equipment 

instead of extending the existing central heating system. The new equipment scenario baseline is a code-

compliant air-source heat pump of the same size as the installed heat pump.  

¶ Retrofit scenario: absent the program, the customer would have extended the existing central heating system 

instead of purchasing new heating equipment. The retrofit scenario baseline is the existing central heating 

equipment.   

For spaces with no existing cooling: For buildings without existing cooling, or spaces without cooling in an existing home 

building that has an existing central cooling system, the customer may have planned to install a cooling regardless of 

program intervention, or the customer may have planned to leave the space without any cooling. The baseline can 

therefore vary between a new load scenario and a non-new load scenario. For such installations, the baseline energy 

consumption algorithm is designed to blend the baseline energy consumptions of the new equipment scenario and retrofit 

scenario using a baseline factor, Fbaseline,c.127  

ὄὥίὩὰὭὲὩ ὧέέὰὭὲὫ
 ὧέὲίόάὴὸὭέὲ

Ὂ ȟ
ὔὩύ ὰέὥὨ 

ίὧὩὲὥὶὭέ ὧέὲίόάὴὸὭέὲ
ρ Ὂ ȟ

ὔέὲὲὩύ ὰέὥὨ
 ὧέὲίόάὴὸὭέὲ

 

¶ New load scenario: absent the program, the customer would not install any cooling. The new load scenario 

baseline is no existing cooling.  

¶ Non-new load scenario: absent the program, the customer would have added cooling to the space. The non-new 

load scenario cooling baseline is the existing central cooling system if one exists, or a code-compliant air 

conditioner of the same cooling capacity as the installed heat pump.  

¶  

Efficient Case 

An air source heat pump or mini split heat pump that meets or exceeds program eligibility requirements. 

 

 

126 The baseline heating factors presented in Table 3-120Table 3-120Table 2-632-63 are based on reference [519][521]. Fbaseline,h is calculated as the total 

percent of respondents who would install new baseline equipment, averaged across heating fuel types in table 2-17 of the report. 
127 The baseline cooling factors presented in Table 3-120Table 3-120Table 2-632-63 are based on reference [519][521]. Fbaseline,c is calculated as the 

percent of respondents without existing cooling who would not have installed an alternative cooling system without the heat pump. The percent of 

respondents who installed a central heat pump with no existing cooling was assumed to be 46%, based on the known proportion of respondents who 

installed a minisplit with no existing cooling.  
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Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ῳὯὡὬ ὯὡὬ ὯὡὬ 

Where, 

ὯὡὬ ὯὡὬȟ ὯὡὬȟ 

For partial displacement applications, 

ὯὡὬ ὯὡὬȟ Ὂ ὯὡὬȟ ρ Ὂ ὯὡὬ  

If supplemental heat is an existing electric resistance heating system: 

ὯὡὬ
ὅὥὴ

Ὤ

σȢτρςρȟπππ
ὉὊὒὌὬ 

  If supplemental heat is an existing fossil fuel system: 

ὯὡὬ π 

 

For wholefull displacement applications, 

ὯὡὬ ὯὡὬȟ ὯὡὬȟ 

Calculate kWhc,b, kWhh,b, Kwhsupplement using the algorithms in Table 3-114Table 3-114 for the appropriate baseline and 

supplemental equipment type, if applicable.  

Calculate kWhc,q and kWhh,q using the algorithms in Table 3-115Table 3-115 for the appropriate efficient equipment type.  

Note: 

¶ Conversions from SEER to SEER2, EER to EER2, and HSPF to HSPF2 can be found in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant Efficiencies 

¶ The oversize derating factor (OSF) in the equations above is applicable for heat pump applications where the 

heat pump is sized based on heating capacity but is oversized for cooling. The appropriate OSF should be 

determined from site-specific conditions if possible, otherwise use the default values provided below. 

¶ For fuel switching applications, use the applicable electric and fossil fuel algorithms below to determine baseline 

and efficient energy consumption. 
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Table 3-114 Baseline Electric Energy Consumption Equations 

Baseline Equipment Cooling kWh (kWhc,b) Heating kWh (kWhh,b or kWhsupplement) 

No existing cooling ρ Ὂ ȟ

ὅὥὴ

ὛὉὉὙς ρȟπππ
ὉὊὒὌ N/A 

No existing heating, central fossil fuel 

system 
N/A Ὂ ȟ

ὅὥὴ

ὌὛὖὊς ρȟπππ
ὉὊὒὌ 

No existing heating, central electric 

resistance/electric furnace 
N/A 

Ὂ ȟ

ὅὥὴ

ὌὛὖὊς ρȟπππ
ὉὊὒὌ 

ρ Ὂ ȟ

ὅὥὴ

σȢτρςρȟπππ
ὉὊὒὌ 

Mini-split heat pump, ASHP (Cooling 

Capacity < 65 kBtu/h) or wholefull 

building new construction 

ὕὛὊ
ὅὥὴ

ὛὉὉὙς ρȟπππ
ὉὊὒὌ 

ὅὥὴ

ὌὛὖὊς ρȟπππ
ὉὊὒὌ 

ASHP (Cooling Capacity > 65 kBtu/h & 

IEER Available)  
ὕὛὊ

ὅὥὴ

ὍὉὉὙρȟπππ
ὉὊὒὌ 

ὅὥὴ

ὅὕὖ σȢτρςρȟπππ
ὉὊὒὌ 

ASHP (Cooling Capacity > 65 kBtu/h & 

IEER not available) 

ὕὛὊ
ὅὥὴ

ὉὉὙς ρȟπππ

ὅὥὴ

ὉὉὙ ρȟπππ

ὉὊὒὌ 

ὅὥὴ

ὅὕὖ σȢτρςρȟπππ
ὉὊὒὌ 

Air Source Air Conditioner (Cooling 

Capacity < 65 kBtu/h) 

ὅὥὴ

ὛὉὉὙς ρȟπππ
ὉὊὒὌ N/A 

Air Source Air Conditioner (Cooling 

Capacity > 65 kBtu/h & IEER Available) 

ὅὥὴ

ὍὉὉὙρȟπππ
ὉὊὒὌ N/A 

Air Source Air Conditioner (Cooling 

Capacity > 65 kBtu/h & IEER not available) 

ὅὥὴ

ὉὉὙς ρȟπππ

ὅὥὴ

ὉὉὙ ρȟπππ
ὉὊὒὌ N/A 

PTAC with electric resistance heat 
ὅὥὴ

ὉὉὙς ρȟπππ

ὅὥὴ

ὉὉὙ ρȟπππ
ὉὊὒὌ 

ὅὥὴ

σȢτρςρȟπππ
ὉὊὒὌ 

PTAC with fossil fuel heat 
ὅὥὴ

ὉὉὙς ρȟπππ

ὅὥὴ

ὉὉὙ ρȟπππ
ὉὊὒὌ N/A 

PTHP 
ὕὛὊ

ὅὥὴ

ὉὉὙς ρȟπππ

ὅὥὴ

ὉὉὙ ρȟπππ

ὉὊὒὌ 

ὅὥὴ

ὅὕὖ σȢτρςρȟπππ
ὉὊὒὌ 

Electric resistance/electric furnace 

heating 
N/A 

ὅὥὴ

σȢτρςρȟπππ
ὉὊὒὌ 

Room Air Conditioner 
ὅὥὴ

ὅὉὉὙ ρȟπππ
ὉὊὒὌ N/A 

 

Table 3-115 Energy Efficient Electric Energy Consumption Equations 

Qualifying Equipment 
Efficient Cooling kWh  

(kWhc,q) 

Efficient Heating kWh 

(kWhh,q) 

Mini-split heat pump, ASHP (Cooling 

Capacity < 65 kBtu/h) 
ὕὛὊ

ὅὥὴ

ὛὉὉὙς ρȟπππ
ὉὊὒὌ 

ὅὥὴ

ὌὛὖὊς ρȟπππ
ὉὊὒὌ 
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Qualifying Equipment 
Efficient Cooling kWh  

(kWhc,q) 

Efficient Heating kWh 

(kWhh,q) 

ASHP (Cooling Capacity > 65 kBtu/h & 

IEER Available)  
ὕὛὊ

ὅὥὴ

ὍὉὉὙρȟπππ
ὉὊὒὌ 

ὅὥὴ

ὅὕὖ σȢτρςρȟπππ
ὉὊὒὌ 

ASHP (Cooling Capacity > 65 kBtu/h & 

IEER not available) 

ὕὛὊ
ὅὥὴ

ὉὉὙς ρȟπππ

ὅὥὴ

ὉὉὙ ρȟπππ

ὉὊὒὌ 

ὅὥὴ

ὅὕὖ σȢτρςρȟπππ
ὉὊὒὌ 

PTHP 
ὕὛὊ

ὅὥὴ

ὉὉὙς ρȟπππ

ὅὥὴ

ὉὉὙ ρȟπππ

ὉὊὒὌ 

ὅὥὴ

ὅὕὖ σȢτρςρȟπππ
ὉὊὒὌ 

Annual Fuel Savings 

ɝὝὬὩὶάίὝὬὩὶάί ὝὬὩὶάί 

Where, 

ὝὬὩὶάί ίὩὩ 4ÁÂÌÅ σȤρρφ4ÁÂÌÅ σȤρρφ4ÁÂÌÅ σȤρρφ Ὢέὶ ὥὴὴὶέὴὶὭὥὸὩ ὦὥίὩὰὭὲὩ ὩήόὭὴάὩὲὸ ὸώὴὩ 

 

For partial displacement applications where the heat pump adds on to an existing fossil fuel system, 

ὝὬὩὶάί ρ Ὂ ὝὬὩὶάί 

For partial displacement applications where a new supplemental fossil fuel heating system is installed, 

ὝὬὩὶάί ρ Ὂ ὝὬὩὶάίȟ  

ὝὬὩὶάίȟ ίὩὩ 4ÁÂÌÅ σȤρρχ4ÁÂÌÅ σȤρρχ4ÁÂÌÅ σȤρρχ ὪέὶÆέὶ ὥὴὴὶέὴὶὭὥὸὩ ήόὥὰὭὪώὭὲὫ ὩήόὭὴάὩὲὸ ὸώὴὩ 

For wholefull displacement applications, 

ὝὬὩὶάί π 

Table 3-116 Baseline Fossil Fuel Consumption 

Baseline Equipment Baseline fuel consumption (Thermsb) 

Fossil Fuel (Gas, Oil, Propane) Furnace/Boiler 
ὅὥὴ

ὉὪὪȟ ρππȟπππ
ὉὊὒὌ 

No existing heating ρ Ὂ ȟ

ὅὥὴ

ὉὪὪȟ ρππȟπππ
ὉὊὒὌ 

 

Table 3-117 Energy Efficient Fossil Fuel Consumption 

Qualifying Equipment Efficient fuel consumption (Thermsq,ff) 

New Supplemental Fossil Fuel (Gas, Oil, Propane) 

Furnace/Boiler 

ὅὥὴ

ὉὪὪȟ ρππȟπππ
ὉὊὒὌ 
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To calculate savings in gallons of delivered fuel, use Table 3-200.Table 3-118Table 3-118.  

 

Table 3-118 Fuel Savings in Gallons 

Delivered Fuel Fuel savings (gallons) 

Oil ЎὋὥὰ
ɝὝὬὩὶάί

ρȢτ
 

Propane ЎὋὥὰ
ɝὝὬὩὶάί

πȢωρφ
 

 

Peak Demand Savings128 

For SEER rated equipment, 

ɝὯὡ ὕὛὊὅὥὴ
ρ

ρȟπππ

ρ

ὉὉὙ

ρ

ὉὉὙ
ὅὊ 

For SEER2 rated equipment, 

ɝὯὡ ὕὛὊὅὥὴ
ρ

ρȟπππ

ρ

ὉὉὙς

ρ

ὉὉὙς
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Use single baseline for wholefull displacement new construction and replace on failure. 

Use dual baseline for early replacement and addition to existing equipment. In both cases, the RUL is defined by the 

smaller of the pre-existing heating or cooling system RUL. 

Lifetime Electric Energy Savings 

 No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

 

128 SEER rated equipment should use the EER metric to calculate peak demand savings. and SEER2 rated equipment should use the EER2 metric to 

calculate peak demand savings. Conversions between EER, EER2, SEER, and SEER2 are are listed in Appendix E, Section 8.1 if needed.  
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ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Calculation Parameters 

Table 3-119 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated 
Therms/da

y 
 

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲDŀƭOil Oil savings Calculated Gallons  

ɲDŀƭPropane Propane savings Calculated Gallons  

kWhb Baseline electrical consumption Calculated kWh/yr  

kWhq Energy efficient electrical consumption Calculated kWh/yr  

Capc Cooling capacity of installed unit Site-specific Btu/hr  

Caph 
Heating capacity of installed heat 

pump heating equipment 
Site-specific Btu/hr  

SEER2q SEER2 of qualifying unit Site-specific Btu/W-h  

IEERq IEER of qualifying unit Site-specific Btu/W-h  

EER2q EER2 of qualifying unit Site-specific Btu/W-h  

COPq 
Coefficient of performance at 47F of 

the qualifying unit 
Site-specific N/A  

HSPFq 
Heating seasonal performance factor 

of the installed unit 
Site-specific Btu/W-h  

SEER2b SEER of baseline unit 
Site-specific, if unknown look up 

in Appendix E: Code-Compliant 
Btu/W-h 

[514][516][

507] [509] 
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Variable Description Value Units Ref 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

IEERb IEER of baseline unit 

Site-specific, if unknown look up 

in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

Btu/W-h 
[514][516][

507] [509] 

EER2b EER2 of baseline unit 

Site-specific, if unknown look up 

in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

Btu/W-h 
[514][516][

507] [509] 

HSPF2b 
Heating seasonal performance factor 

of the baseline unit 

Site-specific, if unknown look up 

in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

Btu/W-h 
[514][516][

507] [509] 

CEERb 
Combined Energy Efficiency Ratio of 

baseline room air conditioner129 

Use federal standard values in 

Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies. If 

unknown, use 11.0 

Btu/W-h [520][513] 

Effb,fuel Efficiency of baseline boiler/furnace 

Site-specific, if unknown look up 

in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

N/A 
[514][516][

507] [509] 

Effq,fuel 
Efficiency of newly installed 

supplemental boiler/furnace 
Site-specific N/A  

OSF Oversize derating factor130 Site-specific, if unknown use 0.8 N/A  

Fload 

Partial Displacement Factor to account 

for the portion of heating load met by 

the heat pump 

Look up in Table 2-65Table 3-120, 

using switchover point of 35°F 

unless site-specific switchover 

point is known and documented  

N/A 
[90][92][51

4] 

Fbaseline,h 

Fraction of projects where, absent the 

program, the customer would have 

purchased new heating equipment for 

a previously unheated space instead of 

extending existing central system 

If installed heat pump is a ductless 

minisplit: 0.18 

If installed heat pump is a ducted 

ASHP: 0.27  

N/A 
[526][1][51

9] 

Fbaseline,c 
Fraction of projects where, absent the 

program, the customer would not have 

If installed heat pump is a ductless 

minisplit: 0.74 
N/A 

[526][1][51

9] 

 

129 Default value (11.0) is the CEER value from minimum Federal Standard for the most common room AC type ς <8000 capacity range with louvered sides 
130 Heat pump systems may be sized to meet the peak heating load and will be oversized for cooling.  The cooling EFLH assumes a nominal 20% 

oversizing. This derating factor has been added to account for the oversizing of heat pump cooling capacity when the unit is sized based on heating 

capacity. A user with a more accurate estimation of the oversizing can use a different factor than the one mentioned above to account for oversizing. 
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Variable Description Value Units Ref 

installed cooling in previously 

uncooled space, so the added cooling 

represented added electrical load 

If installed heat pump is a ducted 

ASHP: 0.34 

kWhc,b 
Baseline cooling electrical 

consumption 
Look up in Table 3-114Table 3-114 kWh/yr  

kWhh,b 
Baseline heating electrical 

consumption 
Look up in Table 3-114Table 3-114 kWh/yr  

kWhc,q 
Energy efficient cooling electrical 

consumption 
Look up in Table 3-115Table 3-115 kWh/yr  

kWhh,q 
Energy efficient heating electrical 

consumption 
Look up in Table 3-115Table 3-115 kWh/yr  

kWhsupplement 

Energy efficient heating electrical 

consumption of supplemental heating 

system 

Calculated kWh/yr  

Thermsb Baseline fuel consumption  Look up in Table 3-116Table 3-116 Therms/yr  

Thermsq Energy efficient fuel consumption Calculated Therms/yr  

Thermsq,ff 

Fuel consumption of new efficient fuel 

equipment for partial displacement 

applications where a new 

supplemental fossil fuel heating 

system is installed 

Calculated Therms/yr  

EFLHc 

Equivalent Full Load Hours of 

operation for the average unit during 

the cooling season 

Look up in Appendix C: Heating 

and Cooling EFLHAppendix C: 

Heating and Cooling EFLH 

Hours [517][510] 

EFLHh 

Equivalent Full Load Hours of 

operation for the average unit during 

the heating season 

Look up in Appendix C: Heating 

and Cooling EFLHAppendix C: 

Heating and Cooling EFLH 

Hours [517][510] 

COPb 
Coefficient of performance of the 

baseline unit at 47F  

Look up in Appendix E: Code-

Compliant EfficienciesAppendix E: 

Code-Compliant Efficiencies 

N/A 
[514][516][

507] [509] 

1,000 Conversion from W to kW 1,000 w/kW  

3.412 Conversion factor from kWh to kBtu 3.412 kBtu/kWh  

1.4 
ConversionOil conversion from therms 

to gallons 
1.4 

Therms/ga

l 
[607][514] 

0.916 
ConversionPropane conversion from 

therms to gallons 
0.916 

Therms/ga

l 
[607][514] 

 CF Cooling coincidence factor   Look up in Table 3-121Table 3-121 N/A [518][511] 

PDF Gas peak day factor Look up in Table 3-121Table 3-121 N/A  
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Variable Description Value Units Ref 

EUL Effective useful life See Measure Life Section Years [519][511] 

RUL Remaining useful life See Measure Life Section Years  

 

Table 3-120 Partial Displacement Factors at Different Switchover Points131 

NJ Climate Region 

Switchover Point 

15°F 25°F 30°F 35°F 

(default) 

40°F 45°F 

Northern 0.95 0.78 0.68 0.43 0.29 0.17 

Southern 0.99 0.82 0.71 0.43 0.29 0.19 

Coastal 0.98 0.91 0.85 0.64 0.46 0.30 

Central 0.99 0.83 0.74 0.47 0.31 0.19 

Pine Barrens 1.00 0.86 0.76 0.46 0.31 0.19 

Statewide Average 0.98 0.84 0.75 0.48 0.33 0.20 

Use switchover point of 35°F unless alternative site-specific switchover point is known and supported with documentation 

such as a photo of programmed controls. 

 

Peak Factors 

Table 3-121 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.5 [518][511] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

 

131 Partial displacement factor represents the fraction of the heating load provided by the heat pump. It is based on the percentage of heating degree 

ƘƻǳǊǎ ŀōƻǾŜ ǘƘŜ άǎǿƛǘŎƘƻǾŜǊ ǇƻƛƴǘΣέ ƻǊ ǘƘŜ Ǉƻƛƴǘ ŀǘ ǿƘƛŎƘ ƘŜŀǘƛƴƎ ƛǎ ŀǎǎǳƳŜŘ ǘƻ ǎǿƛǘŎƘ ŦǊƻƳ ǘƘŜ ƘŜŀǘ ǇǳƳǇ ǘƻ ǘƘŜ ǎǳǇǇƭŜƳŜƴǘŀƭ system. Assume a 

default switchover point of 35°F unless a site-specific switchover point is known and supported with documentation such as a photo of programmed 

controls.  
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Measure Life  

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 3-122 Measure Life 

Equipment EUL RUL Ref 

Central A/C 15 5 [519][512] 

Air source heat pump 15 5 [519][512] 

Mini split heat pump 15 5 [519][512] 

PTAC/PTHP 15 5 [519][512] 

Room air conditioner 12 4 [519][512] 

Fossil fuel furnace/boiler 20 6.7 [519][512] 

Electric resistance/electric furnace 20 6.7 [519][512] 
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3.5.3 GEOTHERMAL AND WATER SOURCE HEAT PUMPS 

 

Market Commercial/Multifamily 

Baseline Condition TOS/NC/EREP/DI 

Baseline  Code/Dual 

End Use Subcategory Equipment 

Measure Last Reviewed May 20242026 

Changes Since Last Version ¶ Added clarification on fuel switching savings calculations 

 

 

Description 

This prescriptive measure targets the use of water-to-air ground loop heat pumps, water-to-air groundwater heat pumps,  

brine-to-air ground loop heat pumps, brine-to-air groundwater loop heat pumps in commercial and multifamily 

applications as further described below. This measure may apply to early replacement of an existing system, replacement 

on burnout, or installation of a new unit in a new or existing commercial or multifamily building for HVAC applications.  

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

This measure is limited to single-zone equipment; complex built-up systems should follow custom analysis. This measure 

requires that:  

¶ The heat pump system will be installed in lost opportunity projects or in retrofit/early retirement projects in 

buildings with viable existing ductwork. 

¶ The heat pump system will be the sole source of heating and cooling in the space; it will not be installed in 

association with another non-electric source of auxiliary heat.  

 

Baseline Case 

For whole building new construction and time of sale applications, the baseline equipment is a unitary packaged or split-

system air source heat pump (or other industry standard equipment type for the facility) compliant with ASHRAE 90.1-

2019 (see Appendix E: Code-Compliant EfficienciesAppendix E: Code-Compliant Efficiencies). 

For replacement of failed equipment, or end of useful life, the baseline would be a minimally code compliant version of 

the replaced system type and fuel. 

For early replacement projects, use dual baselines: 

Field  Code  Changed
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¶ For the remaining useful life (RUL) of the existing equipment, the baseline is the actual existing equipment. If the 

site specific efficiency of the existing equipment is unknown, use the equipment efficiency from the ASHRAE 

90.1 version in force when the equipment was new (if equipment vintage is unknown, use ASHRAE 90.1 2013 

efficiency requirements from Appendix E: Code-Compliant EfficienciesAppendix E: Code-Compliant Efficiencies).  

¶ For the duration of the measure life after the end of the RUL, the baseline is a current code-compliant version of 

the replaced equipment.  

Note: the algorithms in this section assume that the installed heat pump replaces 100% of the heating and cooling load of 

the existing equipment. In a partial displacement scenario, the consumption algorithms must be adjusted to account for 

the actual percent of building load supplied by HVAC equipment. 

Efficient Case 

A water-to-air groundwater loop water-to-air ground loop, brine-to-air groundwater loop, or brine-to-air ground loop heat 

pump that meets or exceeds code requirements.  

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ῳὯὡὬ ὯὡὬ ὯὡὬ 

Where, 

ὯὡὬ ὯὡὬȟ ὯὡὬȟ ὯὡὬȟ 

ὯὡὬ ὯὡὬȟ ὯὡὬȟ ὯὡὬȟ 

Calculate kWhc,b, kWhh,b, and kWhp,b using the algorithms in Table 3-123 for the appropriate baseline equipment type. 

Calculate kWhc,q, kWhh,q, and kWhp,q using the algorithms in Table 3-124 for the appropriate efficient equipment type.  

Note: Conversions from SEER to SEER2, EER to EER2, and HSPF to HSPF2 can be found in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant Efficiencies. 

The cooling output of the installed unit (Qc) and the heating output of the installed unit (Qh) are calculated as follows. 

ὗ ὅὥὴ ὉὊὒὌ ὕὛὊ 

ὗ ὅὥὴ ὉὊὒὌ  

 

 

Note: The oversize derating factor (OSF) in the equations above is applicable for heat pump applications where the heat 

pump is sized based on heating capacity but is oversized for cooling. The appropriate OSF should be determined from site-

specific conditions if possible, otherwise use a default value of 0.8. 
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For fuel switching applications, use the applicable electric and fossil fuel algorithms below to determine baseline and 

efficient energy consumption. 

Table 3-123 Baseline Energy Consumption Equations 

Baseline Equipment 
Baseline Cooling kWh 

(kWhc,b) 

Baseline Heating kWh 

(kWhh,b) 

Auxiliary Energy Use kWh 

(kWhau,b)132 

Air Source Heat Pump  

(< 65 kBtu/h) 

ὗ

ὛὉὉὙς ρȟπππ
 

ὗ

ὌὛὖὊς ρȟπππ
 N/A 

Air Source Air Conditioner  

(< 65 kBtu/h)  

ὗ

ὛὉὉὙς ρȟπππ
 N/A N/A 

Air Source Heat Pump  

(җ 65 kBtu/h) 

ὗ

ὍὉὉὙρȟπππ
 

ὗ

ὅὕὖ σȢτρςρȟπππ
 N/A 

Air Source Air Conditioner  

(җ 65 kBtu/h) 

ὗ

ὍὉὉὙρȟπππ
 N/A N/A 

PTAC with electric resistance 

heat 

ὗ

ὉὉὙς ρȟπππ

ὗ

ὉὉὙ ρȟπππ
 

ὗ

σȢτρςρȟπππ
 N/A 

PTHP 
ὗ

ὉὉὙς ρȟπππ

ὗ

ὉὉὙ ρȟπππ
 

ὗ

ὅὕὖ σȢτρςρȟπππ
 N/A 

Ground Source Heat Pump  

(< 65 kBtu/h) 

ὗ

ὉὉὙ ρȟπππ
 

ὗ

ὅὕὖ σȢτρςρȟπππ
 

πȢχτφὌὖ ὊὒὌ

ὉὪὪ ȟ
 

GSHP (Cooling Capacity > 65 

kBtu/h) 

ὗ

ὉὉὙ ρȟπππ
 

ὗ

ὅὕὖ σȢτρςρȟπππ
 

πȢχτφὌὖ ὊὒὌ

ὉὪὪ ȟ
 

Electric Resistance/electric 

furnace heating 
N/A 

ὗ

σȢτρςρȟπππ
 N/A 

Room Air Conditioner 
ὗ

ὅὉὉὙ ρȟπππ
 N/A N/A 

Fossil Fuel Furnace133 N/A N/A τȢω ὅὥὴ ρςψȢρ 

 

Table 3-124 Energy Efficient Energy Consumption Equations 

Efficient Cooling kWh  

(kWhc,q) 

Efficient Heating kWh 

(kWhh,q) 

Efficient Circulating Pump kWh  

(kWhp,q) 

ὗ

ὉὉὙ ȟ ρȟπππ
 

ὗ

ὅὕὖ ȟ σȢτρςρȟπππ
 

πȢχτφὌὖ ὊὒὌ

ὉὪὪ ȟ
 

 

132 This parameter represents the additional energy consumption aside from direct cooling or heating. For ground source heat pumps, it represents the 

pump energy to circulate the heat exchange fluid through the ground loop.  For furnaces, it represents the fan energy to distribute the heated air. 
133 This equation was derived by constructing a simple linear regression model that relates the output furnace heating capacity to the fan auxiliary usage 

using data downloaded from the AHRI website for all active residential-sized furnaces. 
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Calculate seasonal efficiencies as follows: 

If heat pump is part-load capable: 

ὉὉὙ ȟ Ὂ ὉὉὙ ȟ ρȢπωὊ ȟ Ὂ ὉὉὙ ȟ Ὂ ȟ  

ὅὕὖ ȟ Ὂ ὅὕὖ ȟ ρȢπψὊ ȟ Ὂ ὅὕὖ ȟ Ὂ ȟ  

If heat pump is not part-load capable:  

ὉὉὙ ȟ ὶὥὸὩὨ ὉὉὙ 

ὅὕὖ ȟ ὶὥὸὩὨ ὅὕὖ 

Annual Fuel Savings 

ɝὝὬὩὶάίὝὬὩὶάί ὝὬὩὶάί 

Where, 

ὝὬὩὶάί ίὩὩ 4ÁÂÌÅ σȤρςυ4ÁÂÌÅ σȤρςυ4ÁÂÌÅ σȤρςυ Ὢέὶ ὥὴὴὶέὴὶὭὥὸὩ ὦὥίὩὰὭὲὩ ὩήόὭὴάὩὲὸ ὸώὴὩ 

ὝὬὩὶάί π (If the unit uses a furnace backup, use equation from Table 3-125) 

Table 3-125 Baseline Fuel Consumption 

Baseline Equipment Baseline fuel consumption (Thermsb) 

Fossil fuel furnace 
ὗ

ὉὪὪȟ ρππȟπππ
 

Electric heating (heat pump, electric resistance) 0 

To calculate savings in gallons of delivered fuel, use Table 3-126 

Table 3-126 Fuel Savings in Gallons 

Delivered Fuel Fuel savings (gallons) 

Oil ЎὋὥὰ
ɝὝὬὩὶάί

ρȢτ
 

Propane ЎὋὥὰ
ɝὝὬὩὶάί

πȢωρφ
 

 

Peak Demand Savings 

ɝὯὡ Ὧὡ ȟ Ὧὡ ȟ  

Where, 

Field  Code  Changed

Field  Code  Changed
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ɝὯὡ ȟ ὅὥὴ
ρ

ρȟπππ

ρ

ὉὉὙς

ρ

ὉὉὙς

ρ

ὉὉὙ

ρ

ὉὉὙ
ὅὊ 

ɝὯὡ ȟ πȢχτφ Ὄὖ ὒὊ
ρ

ὉὪὪ ȟ

Ὄὖ ὒὊ
ρ

ὉὪὪ ȟ

ὈὛὊ ὅὊ  

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

 No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Calculation Parameters 

Table 3-127 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲDŀƭOil Oil savings Calculated Gallons  

ɲDŀƭPropane Propane savings Calculated Gallons  

kWhb Baseline electrical consumption Calculated kWh/yr  
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Variable Description Value Units Ref 

kWhq Energy efficient electrical consumption Calculated kWh/yr  

Qc Cooling output of qualifying unit Calculated Btu  

Qh Heating output of qualifying unit Calculated Btu  

Capc Cooling capacity of qualifying unit Site-specific Btu/hr  

Caph Heating capacity of qualifying unit Site-specific Btu/hr  

Capfurnace 
Heating capacity of pre-existing 

furnace (MBH) 
Site-specific MBH  

Ffull 
Seasonal weighting factor for full load 

efficiency 
0.25 N/A [529][522] 

EERseason,q Adjusted EER of qualifying unit Calculated Btu/W-h  

EERfull,q Full load EER of qualifying unit Site-specific Btu/W-h  

Fpump,full 

Factor to adjust the full load efficiency 

to account for additional pumping 

power used by the system 

0.90 N/A 

[529][522] 

Fpart 
Seasonal weighting factor for part load 

efficiency 
0.75 N/A 

[529][522] 

EERpart,q 

Part load EER of qualifying unit (if part 

load capable), per manufacturer 

literature or AHRI certification 

Site-specific Btu/W-h  

Fpump,part 

Factor to adjust the part load efficiency 

to account for additional pumping 

power used by the system 

0.84 N/A [529][522] 

COPseason,q 
Adjusted coefficient of performance of 

the qualifying unit 
Calculated N/A  

COPfull,q 

Full load coefficient of performance of 

the qualifying unit, per manufacturer 

literature or AHRI certification 

Site-specific N/A  

COPpart,q 

Part load coefficient of performance of 

the qualifying unit (if part-load 

capable), per manufacturer literature 

or AHRI certification 

Site-specific N/A  

HPq 

Horsepower of qualifying 

ground/groundwater loop circulating 

pump motor 

Site-specific  HP  

HPb 

Horsepower of base case 

ground/groundwater loop circulating 

pump motor 

Site-specific, if unknown use HPq HP  
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Variable Description Value Units Ref 

SEER2b SEER2 of baseline unit 

Site-specific, if unknown look up 

in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

Btu/W-h 
[534][535]

[527] [528] 

IEERb IEER of baseline unit 

Site-specific, if unknown look up 

in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

Btu/W-h 
[534][535]

[527] [528] 

EER2b EER2 of baseline unit 

Site-specific, if unknown look up 

in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

Btu/W-h 
[534][535]

[527] [528] 

HSPF2b 
Heating seasonal performance factor 

of the baseline unit 

Site-specific, if unknown look up 

in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

Btu/W-h 
[534][535]

[527] [528] 

CEERb 
Combined Energy Efficiency Ratio of 

baseline room air conditioner134 

Use federal standard values in 

Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies, if 

unknown, use 11.0 

Btu/W-h 
See 

footnote 

Effmotor,b 

Efficiency of base case 

ground/groundwater loop circulating 

pump motor 

Site-specific, if unknown look up 

in Table 3-128 
N/A [536][529] 

Effmotor,q 

Efficiency of qualifying 

ground/groundwater loop circulating 

pump motor 

Site-specific, if unknown look up 

in Table 3-128 
N/A [536][529] 

Effb,fuel Efficiency of baseline of furnace 

Site-specific, if unknown look up 

in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

N/A 
[534][535]

[527] [528] 

OSF Oversize derating factor Site-specific, if unknown use 0.8 N/A  

kWhc,b Baseline cooling electrical consumption Look up in Table 3-123 kWh/yr  

kWhh,b 
Baseline heating electrical 

consumption 
Look up in Table 3-123 kWh/yr  

kWhp,b Baseline pump electrical consumption Look up in Table 3-123 kWh/yr  

kWhc,q 
Energy efficient cooling electrical 

consumption 
Look up in Table 3-124 kWh/yr  

 

134 Default value (11.0) is the CEER value from minimum Federal Standard for the most common room AC type ς <8000 capacity range with louvered sides 
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Variable Description Value Units Ref 

kWhh,q 
Energy efficient heating electrical 

consumption 
Look up in Table 3-124 kWh/yr  

kWhp,q 

Energy efficient ground/groundwater 

loop circulating pump electrical 

consumption 

Look up in Table 3-124 kWh/yr  

Thermsb Baseline fuel consumption  Look up in Table 3-125 Therms/yr  

Thermsq Energy efficient fuel consumption 0 Therms/yr  

EFLHc 

Equivalent Full Load Hours of operation 

for the average unit during the cooling 

season 

Look up in Appendix C: Heating 

and Cooling EFLHAppendix C: 

Heating and Cooling EFLH 

Hours [527][520] 

EFLHh 

Equivalent Full Load Hours of operation 

for the average unit during the heating 

season 

Look up in Appendix C: Heating 

and Cooling EFLHAppendix C: 

Heating and Cooling EFLH  

Hours [527][520] 

COPb 
Coefficient of performance of the 

baseline unit 

Look up in Appendix E: Code-

Compliant EfficienciesAppendix 

E: Code-Compliant Efficiencies 

N/A 
[534][535]

[527] [528] 

1.09 

Correction for 9% increase in EER as 

the entering fluid temperature 

decreases from 77°F to 68°F   

1.09 N/A [529][522] 

1.08 

Correction for 8% increase in COP as 

entering fluid temperature increases 

from 32°F to 40°F 

1.08 N/A [529][522] 

1,000 Conversion from W to kW 1,000 w/kW  

3.412 Conversion factor from kWh to kBtu 3.412 kBtu/kWh  

0.746 Conversion from HP to kW 0.746 kW/hp  

1.4 
ConversionOil conversion from therms 

to gallons 
1.4 Therms/gal  

0.916 
ConversionPropane conversion from 

therms to gallons 
0.916 Therms/gal  

LF Load factor of pump motor 0.75 N/A [530][523] 

DSFVFD 

Demand savings factor to account for 

variable speed pumping in qualifying 

unit 

If variable speed pump: 0.210 

If constant speed: 1.0 
 

See 

section 

3.5.17 

FLHpump 

Annual full-load hours of 

ground/groundwater loop circulating 

pump motor, approximated as EFLHc + 

EFLHh 

Look up in Appendix D: HVAC 

Fan and Pump Operating Hours 
Hours  

 CFc Cooling coincidence factor   Look up in Table 3-129 N/A  
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Variable Description Value Units Ref 

 CFpump Pump coincidence factor Look up in Table 3-129 N/A  

PDF Gas peak day factor Look up in Table 3-129 N/A  

EUL Effective useful life See Measure Life Section Years  

RUL Remaining useful life See Measure Life Section Years  

 

Table 3-128 Federal Baseline Motor Efficiencies 

Motor HP 

Motor Nominal Full-Load Efficiencies (percent) 

2 Poles 4 poles 6 Poles 8 Poles 

Enclosed Open Enclosed Open Enclosed Open Enclosed Open 

1 77.0 77.0 85.5 85.5 82.5 82.5 75.5 75.5 

1.5 84.0 84.0 86.5 86.5 87.5 86.5 78.5 77.0 

2 85.5 85.5 86.5 86.5 88.5 87.5 84.0 86.5 

3 86.5 85.5 89.5 89.5 89.5 88.5 85.5 87.5 

5 88.5 86.5 89.5 89.5 89.5 89.5 86.5 88.5 

7.5 89.5 88.5 91.7 91.0 91.0 90.2 86.5 89.5 

10 90.2 89.5 91.7 91.7 91.0 91.7 89.5 90.2 

15 91.0 90.2 92.4 93.0 91.7 91.7 89.5 90.2 

20 91.0 91.0 93.0 93.0 91.7 92.4 90.2 91.0 

 

Peak Factors 

Table 3-129 Peak Factors 

Peak Factor Value Ref 

Cooling coincidence factor  (CFc) 0.5 [531][524] 

Pump coincidence factor (CFpump) If unit runs 24/7/365, CF=1.0, else use 0.5 [531][524] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life  

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  
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Table 3-130 Measure Life 

Equipment EUL RUL Ref 

Water source Pump 15 5 [533][526] 

Ground source heat pump 25 8.33 [533][526] 

Central A/C 15 5 [533][526] 

Air source heat pump 15 5 [533][526] 

PTAC/PTHP 15 5 [533][526] 

Room air conditioner 12 4 [533][526] 

Fossil fuel furnace 20 6.7 [533][526] 

Electric resistance/electric furnace 20 6.7 [533][526] 

 

References 

[536][520] Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022  

[537][521] VEIC estimate. Extrapolation of manufacturer data. 

[538][522] From NY TRM V11, pg 287-288 

[539][523] Determining Electric Motor Load and Efficiency. (DOE, 2014), pg 1, 

https://www.energy.gov/sites/prod/files/2014/04/f15/10097517.pdf 

[540][524] C&I Unitary HVAC Load Shape Project Final Report. August 2011, v.1.1, p. 12, Table O-5. The CF reported 

here is a center point for NJ chosen between the CF for urban NY and for the Mid-Atlantic region in the PJM peak 

periods.  

[541][525] Available at: 

http://www.neep.org/sites/default/files/resources/NEEP_HVAC_Load_Shape_Report_Final_August2_0.pdf 

[542][526] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EULeTRM Support 

Table for 2020Tables, Effective Useful Life and Remaining Useful Life, 

http://www.deeresources.com/files/DEER2020/download/SupportTable-

EUL2020.xlsxhttps://www.caetrm.com/cpuc/table/effusefullife/ 

[543][527] ASHRAE Standard 90.1-2019, Energy Standard for Buildings Except Low-Rise Residential Buildings. 

(ASHRAE, 2019), Table 6.8.1-5, https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-

versions-of-ashrae-standards 

[544][528] ASHRAE Standard 90.1-2013, Energy Standard for Buildings Except Low-Rise Residential Buildings. 

(ASHRAE, 2019), Table 6.8.1-5, https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-

versions-of-ashrae-standards  

[545][529] § CFR431.25 Energy conservation standards and effective dates, (2023) Table 1, 

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-431/subpart-B/subject-group-

ECFR03b7039d87b7cc6/section-431.25 

[546][530] ASHRAE: Owning and Operating Cost Database, Equipment Life/Maintenance Cost Survey: 

https://xp20.ashrae.org/publicdatabase/system_service_life.asp?selected_system_type=1   

  

http://www.neep.org/sites/default/files/resources/NEEP_HVAC_Load_Shape_Report_Final_August2_0.pdf
https://www.caetrm.com/cpuc/table/effusefullife/
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
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3.5.4 GAS HEAT PUMPS 

 

Market Commercial  

Baseline Condition NC/TOS/EREP 

Baseline  Code/Dual 

End Use Subcategory Equipment 

Measure Last 

Reviewed 

March 2024April 2026 

Changes Since Last 

Version 
¶ Value for άGPD5tέ parameter updated to point user to Table 3-390.  

¶ Value for άPDFέ parameter updated to reference Table 3-131 in the 3.11 Water 

Heating section, pointing user to Appendix G.  

 

 

Description 

This measure targets the use of gas heat pumps in commercial applications as further described below. Gas-fired heat 

pumps are a subset of heat pumps whose primary input drive energy is a gaseous fuel, instead of an electrically-driven 

compressor. This measure may apply to early replacement of an existing system, replacement on failure, or installation of 

a new unit in a new or existing commercial building for HVAC applications.  

Baseline Case 

For whole building new construction, the baseline equipment is a gas-fired hot water boiler, direct expansion cooling 

system, and a water heater all compliant with ASHRAE 90.1-2019 (see Appendix E: Code-Compliant EfficienciesAppendix E: 

Code-Compliant Efficiencies). 

For replacement of failed equipment, or end of useful life, the baseline is a minimally code compliant (ASHRAE 90.1-2019) 

version of the replaced system type and fuel. 

For early replacement projects, use dual baselines: 

¶ For the remaining useful life (RUL) of the existing equipment, the baseline is the actual existing equipment. If the 

site specific efficiency of the existing equipment is unknown, use the equipment efficiency from the ASHRAE 

90.1 version in force when the equipment was new (if equipment vintage is unknown, use ASHRAE 90.1 2013 

efficiency requirements from Appendix E: Code-Compliant EfficienciesAppendix E: Code-Compliant Efficiencies).  

¶ For the duration of the measure life after the end of the RUL, the baseline is a minimally code-compliant 

(ASHRAE 90.1-2019 or current code at end of RUL) version of the replaced equipment.  

 

Efficient Case 

A gas heat pump for space heating/cooling and domestic hot water heating that meets program eligibility requirements. 

Field  Code  Changed
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Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ῳὯὡὬ ὔȾὃ 

Annual Fuel Savings 

ɝὝὬὩὶάίὝὬὩὶάί ὝὬὩὶάί  

Where, 

ὝὬὩὶάί ὉὊὒὌ  ὅὥὴ 
ὉὪὪὉὪὪ

ὉὪὪ ρππȟπππ
 

ὝὬὩὶάί Ὕ Ὕ ὋὖὈσφυψȢσσρȢπ
ρ

ὉὪὪȟ

ρ

ὉὪὪȟ

ρ

ρππȟπππ
 

Peak Demand Savings 

ɝὯὡ ὔȾὃ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ .Ⱦ! 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Calculation Parameters 

Table 3-131 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ 
Annual electric energy 

savings 
Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  
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Variable Description Value Units Ref 

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife 
Lifetime electric energy 

savings 
Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲ¢ƘŜǊƳǎSpace Space Heating Savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎDHW Domestic hot water savings Calculated Therms/yr  

EFLHh 

Equivalent Full Load Hours 

of operation for the average 

unit during the heating 

season 

Look up in Appendix C: Heating and Cooling 

EFLHAppendix C: Heating and Cooling EFLH 
Hours [517][534] 

Caph 
Heating capacity of 

qualifying unit 
Site-specific Btu/hr  

Effb 
Efficiency of baseline space 

heating unit 

Site-specific, if unknown look up in Appendix 

E: Code-Compliant EfficienciesAppendix E: 

Code-Compliant Efficiencies 

N/A 
[514][516][532] 

[533] 

Effq 
Space heating efficiency of 

gas heat pump 
Site-specific N/A  

Tout Tank temperature Site-specific, if unknown, use 125 °F [544][537] 

Tin 
Supply water temperature 

in water main135 
60 °F [543][536] 

GPD 
Estimated annual hot water 

consumption 

Site-specific , if unknown look up in Table 3-

349390136  
Gal/day  

365 Days per year 365 Day/yr  

8.33 
Specific weight capacity of 

water 
8.33 lbs/gal  

1.0 Specific heat of water 1.0 Btu/lb°F  

100,000 
Conversion from Btu to 

Therms 
100,000 Btu/Therms  

EEFb,DHW 
Rated efficiency of baseline 

water heater 

TOS/NC: Look up in current code-compliant 

efficiency in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant 

Efficiencies 

EREP: Site-specific, if unknown use code 

efficiency in force when equipment was new. 

N/A [516][533] 

 

135 Average value across 5 NJ climate zones. Calculated from annual average ambient air temperature + 6°F 
136 The estimates in this table rely on sources that present total water consumption. Site-specific GPD estimate should be used if possible. Calculated GPD 

estimate should be compared to water heater capacity to ensure it is reasonable, and reduced if needed to align with water heater capacity. 
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Variable Description Value Units Ref 

If vintage is unknown, look up in vintage 

efficiency in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant 

Efficiencies 

EEFq,DHW 

Rated efficiency of the 

commercial gas heat pump 

as certified expressed as 

Uniform Energy Factor 

(UEF) or Coefficient of 

Performance 

Site-specific COP or calculate UEF with 

equations in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant 

Efficiencies 

N/A [516][533] 

PDF Gas peak day factor Look up in Table 3-132Table 3-132 N/A  

EUL Effective useful life See Measure Life Section Years [519][535] 

RUL 
Remaining useful life of 

existing unit 
See Measure Life Section Years  

 

Peak Factors 

Table 3-132 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life  

The effective useful life (EUL) for the gsa gas heat pump is 15 years [535]. The remaining useful life (RUL) for existing 

equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

References 

[547][531] 2024 Illinois Statewide Technical Reference Manual for Energy Efficiency Version 12 Volume 2: 

CommericalCommercial and Industrial Measures (September 2023), Pg 600, https://icc.illinois.gov/api/web-

management/documents/downloads/public/il-trm-12/IL-

TRM_Effective_010124_v12.0_Vol_2_C_and_I_09222023_FINAL_clean.pdf  

[548][532] ENERGY STAR Light Commercial HVAC Version 4.0, 

https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20LC%20HVAC%20Version%

204.0%20Specification%20Rev%20April%202022.pdf?_gl=1*n9oet2*_ga*MTUwMjg5MDYyNC4xNjY0NDc5NDA0*

_ga_S0KJTVVLQ6*MTY4MDU0NjcxNi4zNS4xLjE2ODA1NDY5NjAuMC4wLjA  

https://icc.illinois.gov/api/web-management/documents/downloads/public/il-trm-12/IL-TRM_Effective_010124_v12.0_Vol_2_C_and_I_09222023_FINAL_clean.pdf
https://icc.illinois.gov/api/web-management/documents/downloads/public/il-trm-12/IL-TRM_Effective_010124_v12.0_Vol_2_C_and_I_09222023_FINAL_clean.pdf
https://icc.illinois.gov/api/web-management/documents/downloads/public/il-trm-12/IL-TRM_Effective_010124_v12.0_Vol_2_C_and_I_09222023_FINAL_clean.pdf
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20LC%20HVAC%20Version%204.0%20Specification%20Rev%20April%202022.pdf?_gl=1*n9oet2*_ga*MTUwMjg5MDYyNC4xNjY0NDc5NDA0*_ga_S0KJTVVLQ6*MTY4MDU0NjcxNi4zNS4xLjE2ODA1NDY5NjAuMC4wLjA
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20LC%20HVAC%20Version%204.0%20Specification%20Rev%20April%202022.pdf?_gl=1*n9oet2*_ga*MTUwMjg5MDYyNC4xNjY0NDc5NDA0*_ga_S0KJTVVLQ6*MTY4MDU0NjcxNi4zNS4xLjE2ODA1NDY5NjAuMC4wLjA
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20LC%20HVAC%20Version%204.0%20Specification%20Rev%20April%202022.pdf?_gl=1*n9oet2*_ga*MTUwMjg5MDYyNC4xNjY0NDc5NDA0*_ga_S0KJTVVLQ6*MTY4MDU0NjcxNi4zNS4xLjE2ODA1NDY5NjAuMC4wLjA
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[549][533] ASHRAE Standard 90.1-2013, Energy Standard for Buildings Except Low-Rise Residential Buildings. 

(ASHRAE, 2019), Table 6.8.1-5, https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-

versions-of-ashrae-standards  

[550][534] Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022  

[551][535] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table 

for 2020, http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx, 

https://www.caetrm.com/cpuc/table/effusefullife/ 

[552][536] Burch, Jay and Christensen, Craig, Towards Development of an Algorithm for Mains Water Temperature. 

National Renewable Energy Laboratory. 

https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.515.6885&rep=rep1&type=pdf 

[553][537] 10 CFR 430 Appendix E to Subpart B of Part 430 Uniform Test Method for Measuring the Energy 

Consumption of Water Heaters, Section 2. Test Conditions, 2.5 Set Point Temperature, December 2022. 

 

 

 

  

https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.515.6885&rep=rep1&type=pdf
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3.5.5 INFRARED HEATER 

 

Market Commercial/Multifamily 

Baseline Condition NC/TOS/DI 

Baseline Code/Dual 

End Use Subcategory Gas Space Heating Equipment 

Measure Last Reviewed November 2022 

Changes Since Last Version  

 

 

Description 

This measure outlines the savings for the installation of a gas-fired, low intensity infrared (IR) heating system in place of a 

unit heater, furnace, or other standard efficiency equipment in commercial and industrial facilities. 

Savings are based on the reduced input capacity requirement with the radiant heating of an IR Heater (efficient) as 

opposed to convective heating of a conventional heating system (baseline). The thermal efficiency is assumed to be 

equivalent between the baseline and efficient case.  

The algorithms do not include potential savings as a result of a few baseline assumptions. For example, if the baseline is 

assumed to be a furnace, there will be kwh savings associated with reduction in fan energy reduction.  

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

Baseline Case 

Code-compliant furnace, unit heater, or other standard efficiency equipment. For new construction, a gas-fired warm unit 

heater shall be assumed. 

Efficient Case 

The efficient case condition is a low-intensity, gas-fired infrared heater. The prescribed methodology assumes a reduction 

of 10°F to maintain occupant comfort. [540][547540]  

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ ὔȾὃ 
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Annual Fuel Savings 

ɝὝὬὩὶάίὅὥὴ ᶻρ
ὌὈὈ Ⱦυυ Ὕ  

ὌὈὈ Ⱦφυ Ὕ
 z
ὉὊὒὌ

ρππ
 

Peak Demand Savings 

ɝὯὡ ὔȾὃ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

  

 

Calculation Parameters 

Table 3-133 Calculation Parameters 

Variable Description Value Units Ref 

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

Capin Input capacity of qualifying unit Site-specific kBtu/hr  

HDD55 
Heating degree days: number of degrees the 

average daily temperature is below 55°F 
Look up in Table 3-134  °F-day [538][545538] 
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Variable Description Value Units Ref 

HDD65 
Heating degree days: number of degrees the 

average daily temperature is below 65°F 
Look up in Table 3-134 °F-day [538][545538] 

Tdesign Equipment design temperature Look up in Table 3-134 °F [541][548541] 

EFLHh 
Equivalent Full Load Hours of operation for 

the average unit during the heating season 

See Appendix C: 

Heating and Cooling 

EFLHAppendix C: 

Heating and Cooling 

EFLH 

hour/yr [539][546539] 

100 Conversion from kBtu to therms 100 kBtu/therms  

CF Electric coincidence factor Look up in Table 3-135 N/A  

PDF Gas peak day factor Look up in Table 3-135 N/A  

EUL Effective useful life 
See Measure Life 

Section 
Years  

RUL Remaining useful life of existing unit 
See Measure Life 

Section 
Years  

 

Table 3-134 Heating Degree Days and Equipment Design Temperature 

Climate Zone HDD65 HDD55 Tdesign 

Northern 6,136 3,759 8.1 

Central 5,588 3,331 11.6 

Pine Barrens 5,529 3,294 10.5 

Southwest 5,658 3,418 13.8 

Coastal 4,795 2,573 11.6 

Statewide Average 5,553 3,288 11.1 

 

Peak Factors 

Table 3-135 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  
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Measure Life 

Table 3-136 Measure Life 

Equipment EUL RUL Ref 

Infrared Heater 17 5.7 [543][550543] 

 

References 

[554][538] TMY3 data for NJ climate zone representative cities:  Northern ς Allentown, PA; Central ς Trenton, NJ; 

Pine Barrens ς McGuire AFB NJ; Southwest ς Philadelphia, PA International Airport; Coastal ς Atlantic City, NJ. 

[555][539] Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022  

[556][540] 2012 ASHRAE Handbook ς HVAC Systems and Equipment, Chapter 16, Infrared Radiant Heating.  

[557][541] ASHRAE Fundamentals 2021, Chapter 14 Climactic Design 

Conditions, https://handbook.ashrae.org/Handbook.aspx#. Based on NJ climate zone representative cities: 

Northern ς Allentown, PA; Central ς Trenton, NJ; Pine Barrens ς McGuire AFB NJ; Southwest ς Philadelphia, PA 

International Airport; Coastal ς Atlantic City, NJ. 

[558][542] D5{ !ǎǎƻŎƛŀǘŜǎΣ LƴŎΦ άbŀǘǳǊŀƭ Dŀǎ 9ŦŦƛŎƛŜƴŎȅ tƻǘŜƴǘƛŀƭ {ǘǳŘȅΦέ 5¢9 9ƴŜǊƎȅΦ Wǳƭȅ нфΣ нлмсΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 

https://www.michigan.gov/documents/mpsc/DTE_2016_NG_ee_potential_study_w_appendices_vFINAL_554360

_7.pdf    

[559][543] California Public Utilities Commission EUL Table, version 027 (updated November 12, 2022). Accessed 

December 30, 2022. https://www.caetrm.com/shared-data/value-table/EUL/  

  

https://handbook.ashrae.org/Handbook.aspx
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3.5.6 GAS FORCED AIR AND HYDRONIC HEATING 

 

Market Commercial/Multifamily 

Baseline Condition NC/TOS/DI/EREP 

Baseline Code/ ISP/Dual 

End Use Subcategory Gas Space Heating Equipment 

Measure Last Reviewed April 20252026 

Changes Since Last Version ¶ Corrected oversizing factor placement in algorithmText edited for better alignment 

with Residential Gas Forced Air and Hydronic Heating measure 2.3.4 

¶ Oversizing factor adjusted to 1.0 as an interim solution for the PY6 TRM, 

parameter will undergo additional research for future improvement. 

¶ Updated Capout parameter to Btu/hr to correctly calculate ɝὯὡὬ 

¶ Updated annual fuel savings algorithm conversion to calculate ῳὝὬὩὶάί as a 

result of Capout parameter update 

 

 

Description 

This measure encouragesThis section provides energy savings algorithms for the installation of high-efficiency, natural gas-

fired furnaces, unit heaters and closed loop space heating boilers meetingthat meet program eligibility requirements.  

Equipment sizing assumes compliance with ASHRAE 90.1 - 2019 sizing requirements. 

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

Baseline Case 

For NCnew construction and TOStime of sale programs, the baseline unit is a code compliant unit of the same type and 

size as the installed unit with efficiency as required by ASHRAE Std. 90.1 ς 2019 and IECC 2021, which are the current 

codes adopted by the State of New Jersey (see Appendix E: Code-Compliant EfficienciesAppendix E: Code-Compliant 

Efficiencies).  For New Construction, an Industry Standard Practice baseline which is 15% more efficient than Code applies 

to furnaces. 

ForEarly Replacement: In the case of early replacement projectsof a working unit where the unit would have 

otherwise continued to function, use dual baselines: as described below. This measure assumes the existing 

equipment is the same fuel type as the installed equipment. 

¶ For the remaining useful life of the existing equipment, the baseline is the actual existing equipment ifof the 

same fuel type as the installed equipment.  If the site specific efficiency of the existing equipment is unknown, 

use the ASHRAE 90.1-2013 efficiency for the existing equipment type (see Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant Efficiencies). 

Field  Code  Changed
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¶ For the duration of the measure life after the RUL of the existing equipment, the baseline is a minimally code-

compliant unit of the same type and size of the installed unit with efficiency as required by ASHRAE Std. 90.1 ς 

2019 and IECC 2021 (see Appendix E: Code-Compliant EfficienciesAppendix E: Code-Compliant Efficiencies).  

Efficient Case 

Equipment with an efficiency that meets or exceeds program eligibility requirements. No size limits on furnaces or unit 

heaters.     

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ὯὡὬ ὯὡὬ 

Where, with a gas equipment baseline: 

ὯὡὬ π Ὃὥί ὉήόὭὴάὩὲὸ ὄὥίὩὰὭὲὩ 

Where, with an electric equipment baseline: 

ὯὡὬ
ὅὥὴ

έόὸ

ὌὛὖὊὦ ρȟπππ
ὉὊὒὌÈ ὉὰὩὧὸὶὭὧ ὙὩίὭίὸὥὲὧὩ ὄὥίὩὰὭὲὩ 

ὯὡὬ π Ὃὥί ὉήόὭὴάὩὲὸ ὄὥίὩὰὭὲὩ 

Where, 

ὯὡὬ π 

Annual Fuel Savings 

ῳὝὬὩὶάίὝὬὩὶάί ὝὬὩὶάί 

Where, with a gas equipment baseline: 

ὝὬὩὶάί
ὅὥὴ

ὉὪὪ ὉὪὪ Ὂ ρππȟπππ

ὅὥὴ

ὉὪὪ ὉὪὪ Ὂ ρππȟπππ
ὉὊὒὌ Ὃὥί ὉήόὭὴάὩὲὸ ὄὥίὩὰὭὲὩ 

Where, with an electric equipment baseline: 

ὝὬὩὶάί π ὉὰὩὧὸὶὭὧ ὄὥίὩὰὭὲὩ 

Where, 
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ὝὬὩὶάί
ὅὥὴ

ὉὪὪ ρππ

ὅὥὴ

ὉὪὪ ὄέὭὰὩὶρππȟπππ
ὉὊὒὌ 

Peak Demand Savings 

ɝὯὡ ὔȾὃ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

 No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Savings 

No dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

 

Calculation Parameters 

Table 3-137 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLifetimeɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

Capout Output capacity of qualifying unit Site-specific kBtu/hr  
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Variable Description Value Units Ref 

Effq Equipment Proposed Efficiency Site-specific Varies  

HSPFb 
Heating seasonal performance 

factor of baseline electric unit 
3.412   

EFLHh 

Equivalent Full Load Hours of 

operation for the average unit 

during the heating season 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: Heating 

and Cooling EFLH 

Hrs/yr [551][544] 

Effb Gas equipment baseline efficiency 

Look up in Appendix E: 

Code-Compliant 

EfficienciesAppendix E: 

Code-Compliant Efficiencies 

Varies 
[552][553] 

[545] [546] 

EffAF 

Equipment baseline efficiency ISP 

adjustment Factor  

1.15 (New Construction 

furnaces only) 

1.0 (all others) 

N/A [554][547] 

Fos 

Factor to account for baseline 

efficiency degradation when 

equipment is oversized more than 

the standard assumption 

1.0.9 N/A [558][1][551] 

BoilerAF 

Factor to adjust condensing boiler 

efficiency for non-condensing 

operation 

1.0 N/A  

1,000 Conversion factor 1,000 Watts/kW  

100,000 Conversion factor 100,000 kBtu/Therm  

CF Electric coincidence factor Look up in Table 3-138 N/A  

PDF Gas peak day factor Look up in Table 3-138 N/A  

EUL Effective useful life See Measure Life Section Years  

RUL Remaining useful life of existing unit See Measure Life Section Years  

 

Peak Factors 

Table 3-138 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  
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Measure Life  

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 3-139 Measure Life 

Equipment EUL RUL Ref 

Furnace 20 6.67 [555][548] 

Unit Heater 18 6 [556][549] 

Boiler 20 6.67 [555][548] 

Electric Resistance Heating 20 6.67 [557][550] 

References 

[560][544] Simulations of prototypical buildings from the NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022 

[561][545] ASHRAE Standard 90.1-2019, Energy Standard for Buildings Except Low-Rise Residential Buildings. 

(ASHRAE, 2019), Table 6.8.1-5, https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-

versions-of-ashrae-standards  

[562][546] 2021 INTERNATIONAL ENERGY CONSERVATION CODE (IECC) | ICC DIGITAL CODES  (IECC 2021), Table 

C403.3.2(5) https://codes.iccsafe.org/content/IECC2021P2/chapter-4-ce-commercial-energy-efficiency 

[563][547] New Jersey Commercial New Construction Industry Standard Practice Analysis.  Prepared for Rutgers 

University by DNV.  June 2022. 

[564][548] California Database of Energy Efficient Resources (DEER) 

http://www.deeresources.com/files/DEER2013codeUpdate/download/DEER2014-EUL-table-update_2014-02-

05.xlsxCalifornia eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life 

https://www.caetrm.com/cpuc/table/effusefullife/  

[565][549] Ecotope, Natural Gas Efficiency and Conservation Measure Resource Assessment, 2003, section 5.2.3, 

https://ecotope-publications-database.ecotope.com/2003_007_NaturalGasEfficiency.pdf  

[566][550] Energy Saver 101: Everything you need to know about Home Heating 

https://www.energy.gov/sites/prod/files/2014/01/f6/homeHeating.pdf 

[567] Placeholder assumption based on NREL simulation model relationships between efficiency and part load 

ratio 

 

[568][551] .  

https://codes.iccsafe.org/content/IECC2021P2/chapter-4-ce-commercial-energy-efficiency
https://www.caetrm.com/cpuc/table/effusefullife/
https://ecotope-publications-database.ecotope.com/2003_007_NaturalGasEfficiency.pdf
https://www.energy.gov/sites/prod/files/2014/01/f6/homeHeating.pdf
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3.5.7 BOILER CONTROLS 

 

Market Commercial/Multifamily 

Baseline Condition RF 

Baseline Existing 

End Use Subcategory Control 

Measure Last Reviewed November 2022 

 

 

Description 

Boiler reset controls automatically adjust the boiler water temperature based on the outdoor air temperature. Boiler cut-

out controls use sensors to determine when outside air has reached a specific temperature and turn off the boiler and its 

connected heating system. Optionally, a timer to control when heating equipment comes on and when it goes off may also 

be included. These controls are most often installed together using controls that accomplish both functions. 

This measure is limited to cut-out controls on non-condensing boilers since boiler reset savings is minimal for non-

condensing boilers. Both boiler reset and cut-out controls are applicable to condensing boilers. 

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

Baseline Case 

Existing boiler without controls. 

Efficient Case 

Installation of boiler reset and/or cut-out controls. The ǎȅǎǘŜƳΩǎ minimum temperature setpoint must be set no more than 

мл ŘŜƎǊŜŜǎ ŀōƻǾŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜŎƻƳƳŜƴŘŜŘ ƳƛƴƛƳǳƳ ǊŜǘǳǊƴ ǘŜƳǇŜǊŀǘǳǊŜΦ 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ῳὯὡὬ ὔȾὃ 

Annual Fuel Savings 

ῳὝὬὩὶάίὛὊ
ὉὊὒὌὅὥὴ

ρππ
 

Peak Demand Savings 

ɝὯὡ ὔȾὃ 
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Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

ɝὯὡὬ ὔȾὃ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟ 

Calculation Parameters 

Table 3-140 Calculation Parameters 

Variable Description Value Units Ref 

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

SF 

Savings Factor: estimated percent reduction 

in heating load due to controls being 

installed. 

Look up in Table 3-141 % 
[552][559552] 

[553][560553] 

EFLHh Equivalent full load hours for heating 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: Heating 

and Cooling EFLH 

hrs [554][561554] 

Capin Input capacity of boiler Site-specific kBtu/hr  

EUL Effective useful life See Measure Life Section yrs  

100 Conversion from kBtu to therm 100 kBtu  

 

Table 3-141 Savings Percentage 

Control Type Savings Ref 

Boiler Reset 5.0% [552][559552] 

Boiler Cut-Out 1.7% [553][560553] 

Boiler Reset & Cut-Out 5%  
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Peak Factors 

Table 3-142 Peak Factors 

Peak Factor Value Ref 

Coincidence Factor (CF) N/A  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The effective useful life (EUL) of boiler controls is limited to the smaller of the measure life  or the remaining useful life 

(RUL) of the boiler. If boiler RUL unknown, assume 1/3 of the boiler EUL. 

Table 3-143 Measure Life 

Equipment EUL RUL Ref 

Boiler Controls Smaller of: boiler RUL or 7.33 N/A  

Boiler (steel water-tube) 22 7.33 [555][562555] 

Boiler (steel fire-tube) 25 8.33 [555][562555] 

Boiler (cast iron) 35 11.67 [555][562555] 

 

References 

[569][552] GDS Associates, Inc. Natural Gas Energy Efficiency Potential in Massachusetts, 2009, p. 38 Table 6-4. 

https://ma-eeac.org/wp-content/uploads/5_Natural-Gas-EE-Potenial-in-MA.pdf  

[570][553] Arkansas Technical Reference Manual, Version 9.1, Volume 2, page 223 , https://apsc.arkansas.gov/wp-

content/uploads/AR_TRM_V9.1_Volume_1_2_and_3_on_8-31-22.pdf 

[571][554] Simulations of prototypical buildings from the NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022. 

[572][555] ASHRAE Handbook 2019, HVAC Applications. Chapter 38 Owning and Operating Costs, Table 4. 

 

  

https://ma-eeac.org/wp-content/uploads/5_Natural-Gas-EE-Potenial-in-MA.pdf
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3.5.8 BOILER ECONOMIZER 

 

Market Commercial/Multifamily 

Baseline Condition NC/RF 

Baseline  Existing 

End Use Subcategory Control 

Measure Last Reviewed November 2022 

 

 

Description 

This measure covers the installation of a boiler economizer, also known as stack economizers and feedwater economizers. 

Boiler economizers are designed to recover heat from hot flue gases which is then used to pre-heat boiler feedwater 

thereby reducing heating requirements. Condensing and conventional non-condensing economizers are the two principal 

types of boiler economizers. 

Non-condensing or conventional economizers are typically air-to-water heat exchangers and operate above the flue gas 

dew point to avoid condensation [556][563556]. 

Condensing economizers allow condensing of the exhaust gas components and reduce the flue gas temperature below its 

dew point. This results in latent heat being recaptured, thereby improving the effectiveness of waste heat recovery 

[558][565558].  

This measure is applicable to the installation of condensing and non-condensing economizers on boilers serving space 

heating loads and process loads and is restricted to non-condensing, forced draft burner boilers. 

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

Baseline Case 

The baseline condition is a non-condensing, forced draft burner boiler serving space heating or process loads without a 

boiler economizer. 

Efficient Case 

The compliance condition is a non-condensing, forced draft burner boiler serving space heating or process loads with a 

non-condensing or condensing boiler economizer. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ὔȾὃ 
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Annual Fuel Savings 

Economizer for Boilers Serving HVAC Loads:  

ɝὝὬὩὶάίὅὥὴ
ὉὛὊὉὊὒὌ

ρππ
 

Where, 

ὉὛὊ
Ὕ Ὕ

τπ
ὝὙὉ 

Economizer for Boilers Serving Process Loads:  

ῳὝὬὩὶάίὅὥὴ
ὉὛὊψȟχφφὟὊ

ρππ
 

Where, 

ὉὛὊ
Ὕ Ὕ

τπ
ὝὙὉ 

Peak Demand Savings 

ɝὯὡ ὔȾὃ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ὔȾὃ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

 

Calculation Parameters 

Table 3-144 Calculation Parameters 

Variable Description Value Units Ref 

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  
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Variable Description Value Units Ref 

ESF Energy Savings Factor Calculated N/A [559][566559] 

Capin Input capacity of qualifying unit Site-specific kBtu/hr  

Tb 
Baseline full-fire boiler flue gas 

temperature as it exits the stack 

Site-specific. If unknown, use the 

default of 420°F for hot water 

boilers and 500°F for steam 

boilers137 

°F [560][567560] 

Tq 
Energy efficient full-fire boiler flue gas 

temperature as it exits the stack 

Site-specific. If unknown, look up in 

Table 3-145  
°F [557][564557] 

TRE 

Temperature Reduction Efficiency; 

percentage efficiency increases for 

stack temperature reduction, per 40ºF 

reduction in net stack temperature 

Site-specific. If unknown,  

use a default of 0.01 
N/A [559][566559] 

EFLHh 

Equivalent Full Load Hours of operation 

for the average unit during the heating 

season 

Look up in Appendix C: Heating and 

Cooling EFLHAppendix C: Heating 

and Cooling EFLH 

Hrs/yr [560][567560] 

100 Conversion from kBtu to therms 100 kBtu/Therms  

40 
Stepped reduction in net stack 

temperature, in ºF 
40 °F  

8,766 Process load boiler operating hours 8,766 Hrs/yr [563][570563] 

UF Utilization factor 0.419 N/A [563][570563] 

PDF Gas peak day savings factor Look up in Table 3-146 N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 3-145 Energy Efficient Boiler Flue Gas Temperature 

Equipment Type Conventional Economizer138,139 Condensing Economizer140,141 

Hot Water Boiler 335 °F 247.5 °F 

Steam Boiler 375 °F 287.5 °F 

 

 

137 Assumes hot water boiler efficiency of 82% and steam boiler efficiency of 80% 
138 As cited in U.S. DOE, Steam Tip Sheet #26A, Consider Installing a Condensing Economizer, the minimum stack temperature for a non-condensing 

economizer is 250°F. The average temperature drop is assumed to be halfway between the baseline and efficient temperature minimum: 

( 420°F + 250°F ) / 2 = 335°F   
139 Ibid, the minimum stack temperature for a non-condensing economizer is 250°F: (500°F + 250°F ) / 2 = 375°F   
140 Ibid, the minimum stack temperature for a condensing economizer is 75°F: (420°F + 75°F ) / 2 = 247.5°F   
141 Ibid, the minimum stack temperature for a condensing economizer is 75°F: (500°F + 75°F ) / 2 = 287.5°F   
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Peak Factors 

Table 3-146 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The effective useful life (EUL) of the boiler economizer is limited to the remaining useful life (RUL) of the boiler. If 

unknown, assume 1/3 of the boiler EUL. 

Table 3-147 Measure Life 

Equipment EUL RUL Ref 

Boiler 20 6.67 [555][562555] 

 

References 

[573][556] ¦{ 5h9Σ άLƳǇǊƻǾƛƴƎ {ǘŜŀƳ {ȅǎǘŜƳ tŜǊŦƻǊƳŀƴŎŜΥ ! {ƻǳǊŎŜōƻƻƪ ŦƻǊ LƴŘǳǎǘǊȅΣ {ŜŎƻƴŘ 9ŘƛǘƛƻƴέΣ нллп. 

https://www.energy.gov/sites/prod/files/2014/05/f15/steamsourcebook.pdf 

[574][557] US DOE, ά!5±!b/95 a!b¦C!/¢¦wLbD hCCL/9 9ƴŜǊƎȅ ¢ƛǇǎΥ {¢9!a {ǘŜŀƳ ¢ƛǇ {ƘŜŜǘ Інс!Φέ ƴΦŘΦ 

https://www.energy.gov/sites/prod/files/2014/05/f16/steam26a_condensing.pdf 

[575][558] US DOE, ά!5±!b/95 a!b¦C!/¢¦wLbD hCCL/9 9ƴŜǊƎȅ ¢ƛǇǎΥ {¢9!a {ǘŜŀƳ ¢ƛǇ {ƘŜŜǘ ІнсBΦέ ƴΦŘΦ 

https://www.energy.gov/sites/prod/files/2014/05/f16/steam26b_condensing.pdf 

[576][559] ¦{ 5h9Σ ά!5±!b/95 a!b¦C!/¢¦wLbD twhDw!a 9ƴŜǊƎȅ ¢ƛǇǎΥ {¢9!a {ǘŜŀƳ ¢ƛǇ {ƘŜŜǘ Іо ¦ǎŜ 

CŜŜŘǿŀǘŜǊ 9ŎƻƴƻƳƛȊŜǊǎ ŦƻǊ ²ŀǎǘŜ IŜŀǘ wŜŎƻǾŜǊȅΦέ ƴΦŘΦ 

https://www.energy.gov/sites/prod/files/2014/05/f16/steam3_recovery.pdf 

[577][560] ECCCNYS 2020 Table C403.3.2(5): Minimum Efficiency Requirements: Gas- And Oil-Fired Boilers & Table 

C404.2: Minimum Performance of Water Heating Equipment. 

https://codes.iccsafe.org/content/NYSECC2020P1/chapter-4-ce-commercial-energy-efficiency 

[578][561] Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022  

[579][562] California Database of Energy Efficient Resources (DEER). 

http://www.deeresources.com/files/DEER2013codeUpdate/download/DEER2014-EUL-table-update_2014-02-

05.xlsxCalifornia eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life 

https://www.caetrm.com/cpuc/table/effusefullife/   

[580][563] 2022 Illinois Statewide Technical Reference Manual for Energy Efficiency Version 10.0: Volume 2 (2022), 

Pg 357. https://www.ilsag.info/wp-content/uploads/IL-

TRM_Effective_010122_v10.0_Vol_2_C_and_I_09242021.pdf  

  

https://www.energy.gov/sites/prod/files/2014/05/f15/steamsourcebook.pdf
https://www.energy.gov/sites/prod/files/2014/05/f16/steam26a_condensing.pdf
https://www.energy.gov/sites/prod/files/2014/05/f16/steam26b_condensing.pdf
https://www.energy.gov/sites/prod/files/2014/05/f16/steam3_recovery.pdf
https://codes.iccsafe.org/content/NYSECC2020P1/chapter-4-ce-commercial-energy-efficiency
https://www.caetrm.com/cpuc/table/effusefullife/
https://www.ilsag.info/wp-content/uploads/IL-TRM_Effective_010122_v10.0_Vol_2_C_and_I_09242021.pdf
https://www.ilsag.info/wp-content/uploads/IL-TRM_Effective_010122_v10.0_Vol_2_C_and_I_09242021.pdf


HVAC 

462 

 

3.5.9 GAS CHILLERS 

 

Market Commercial/Multifamily 

Baseline Condition TOS/NC 

Baseline  Code 

End Use Subcategory Equipment 

Measure Last Reviewed January 2023 

Changes Since Last Version  

 

 

Description 

This measure describes the energy savings resulting from installing a gas-fueled absorption chiller more efficient than 

code. The calculation of energy savings for C&I gas fired chillers and in time of sale and new construction applications is 

based on algƻǊƛǘƘƳǎ ǿƛǘƘ ƪŜȅ ǾŀǊƛŀōƭŜǎ ŎŀǇǘǳǊŜŘ ƻƴ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ŦƻǊƳ ƻǊ ŦǊƻƳ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ Řŀǘŀ ǎƘŜŜǘǎΦ 

Note that this measure applies to only absorption chillers, in keeping with ASHRAE 90.1-2019 efficiency specifications. For 

other types of gas chillers, or complex cooling systems, consider using a custom analysis approach.  

Baseline Case 

Minimally code-compliant gas-fueled absorption chiller with a baseline efficiency as defined in ASHRAE 90.1-2019. 

Efficient Case 

A new efficient gas-fueled absorption chiller, more efficient than code. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ὔȾὃ 

Annual Fuel Savings 

ῳὝὬὩὶάίὅὥὴ
ρ

ὅὕὖ

ρ

ὅὕὖ
ὉὊὒὌ ρπ 

 

Peak Demand Savings 

ɝὯὡ ὔȾὃ 
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Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ὔȾὃ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-148 Calculation Parameters 

Variable Description Value Units Ref 

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎwinter Annual winter fuel savings Calculated Therms/yr  

Thermssummer Annual summer fuel usage Calculated Therms/yr  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

IR Input rating Site-specific MMBtu/hr  

Cap Cooling capacity of gas chiller Site-specific MMBtu/hr  

COPb Coefficient of performance of baseline unit 

Site-specific, if 

unknown look up in 

Table 3-149 

N/A [565][572565] 

COPq Coefficient of performance of energy efficient unit Site-specific N/A  

EFLHc Equivalent full load hours, cooling 

Look up in 

Appendix C: 

Heating and Cooling 

EFLHAppendix C: 

Heating and Cooling 

EFLH 

  

CF Electric coincidence factor 
Look up in Table 

3-150 
N/A  

PDF Gas peak day factor 
Look up in Table 

3-150 
N/A  

10 Unit conversion, Therms/MMBtu 10 Therms/MMBtu  

EUL Effective useful life 
See Measure Life 

Section 
Years  



HVAC 

464 

 

 

Table 3-149 Minimum Gas Chiller Efficiencies, AHRAE 90.1-2019 

Equipment Minimum COP 

Air cooled absorption, single effect 0.6 FL 

Water cooled absorption, single effect 0.7 FL 

Absorption double effect, indirect fired 
1.0 FL 

1.05 IPLV 

Absorption double effect, direct fired 
1.0 FL 

1.0 IPLV 

 

Peak Factors 

Table 3-150 Peak Factors 

Peak Factor Value 

Electric coincidence factor (CF) N/A 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors 

 

Measure Life 

The effective useful life (EUL) is 20 years [564][571564]. 

References 

[581][564] DEER 2014 

[582][565] ASHRAE 90.1 2019 Table 6.8.1-3 
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3.5.10 ELECTRIC CHILLERS 

 

Market Commercial/Multifamily 

Baseline Condition TOS/NC/EREP 

Baseline  Code/Dual 

End Use Subcategory Equipment 

Measure Last Reviewed December 2022 

Changes Since Last Version  

 

 

Description 

This prescriptive measure targets the use of electric chillers in all commercial facilities. 

This measure applies to new construction, replacement of failed equipment, or end of useful life. The baseline chiller is a 

minimally code-compliant chiller with an efficiency as required by ASHRAE Std. 90.1 ς 2019, which is the current code 

adopted by the state of New Jersey. 

Baseline Case 

New Construction/Replacement of Failed Equipment/End of Useful Life: Chiller compliant with ASHRAE Std. 90.1ς2019. 

Early replacement: Use dual baseline. Baseline is site-specific pre-existing equipment for first baseline period. Baseline is 

chiller compliant with ASHRAE Std. 90.1-2019 for second baseline period.  

Efficient Case 

Chiller with an efficiency greater than code. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ ὝέὲίὉὊὒὌ Ὅὖὒὠ Ὅὖὒὠ  

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ ὝέὲίὅὊ Ὂὒὠ Ὂὒὠ  
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Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

 No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Savings 

No dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

 

Calculation Parameters 

Table 3-151 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Tons/Unit Rated capacity of cooling equipment. Site-specific Tons  

IPLVb 

Integrated Part Load Value of baseline 

equipment, the efficiency of the chiller 

under partial-load conditions 

TOS/NC: Look up in Table 

3-152 

EREP: Site-specific. If 

unknown, look up in Table 

3-152 

kW/ton [567][574567] 

IPLVq 

Integrated Part Load Value of qualifying 

unit, the efficiency of the chiller under 

partial-load conditions 

Site-specific kW/ton  
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Variable Description Value Units Ref 

FLVb 

Full Load Value of baseline equipment, the 

efficiency of the chiller under full-load 

conditions 

TOS/NC: Look up in Table 

3-152 

EREP: Site-specific. If 

unknown, look up in Table 

3-152 

kW/ton [567][574567] 

FLVq 

Full Load Value of qualifying equipment, 

the efficiency of the chiller under full-load 

conditions 

Site-specific kW/ton  

EFLHc Equivalent Full Load Cooling Hours 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: Heating and 

Cooling EFLH 

hr [568][575568] 

CF Electric coincidence factor Table 3-153 N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 3-152 Water-Chilling Minimum Efficiency, ASHRAE 90.1ς2019 (Table 6.8.1-3) 

Equipment 

Type 
Size Category 

Path A Path B 

FLV (kW/ton) IPLV (kW/ton) FLV (kW/ton) IPLV (kW/ton) 

Air Cooled 
tons < 150 1.188 0.876 1.237 0.759 

tons > 150 1.188 0.857 1.237 0.745 

Water Cooled Positive 

 Displacement 

 

(rotary screw 

 and scroll) 

tons < 75 0.750 0.600 0.780 0.500 

75 +< tons < 150 0.720 0.560 0.750 0.490 

150 =< tons < 300 0.660 0.540 0.680 0.440 

300 =< tons < 600 0.610 0.520 0.625 0.410 

tons => 600 0.560 0.500 0.585 0.380 

Water Cooled 

Centrifugal 

tons < 150 0.610 0.550 0.695 0.440 

150 < tons < 300 0.610 0.550 0.635 0.400 

300 < tons < 400 0.560 0.520 0.595 0.390 

400 < tons < 600 0.560 0.500 0.585 0.380 

tons > 600 0.560 0.500 0.585 0.380 

Notes: 

1. Path A is generally used with equipment designed to maximize full load efficiency. Either Path A or Path B may be 

used to demonstrate compliance.  

2. Path B is generally used with equipment designed to maximize part-load efficiency. Either Path A or Path B may 

be used to demonstrate compliance. 
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3. Typically, constant speed chillers use Path A values whereas variable speed chillers use Path B values.  

Peak Factors 

Table 3-153 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.67 [566][573566] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is 23 years. [569][576569] 

References 

[583][566] New Jersey Board of Public Utilities, bŜǿ WŜǊǎŜȅΩǎ /ƭŜŀƴ 9ƴŜǊƎȅ tǊƻƎǊŀƳ Protocols to Measure Resource 

Savings: FY2022 Addendum. (New Jersey Board of Public Utilities, 2022), pg 27. 

[584][567] ASHRAE Standard 90.1-2019, Energy Standard for Buildings Except Low-Rise Residential Buildings. 

(ASHRAE, 2019), Table 6.8.1-3. https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-

versions-of-ashrae-standards  

[585][568] Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022.  

[586][569] GDS Associates, Inc. 2007. Measure Life Report Residential and Commercial/Industrial Lighting and HVAC 

Measures. Prepared for the New England State Program Working Group (SPWG). 

 

  

https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
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3.5.11 MAKE-UP AIR UNIT 

 

Market Commercial/Multifamily 

Baseline Condition TOS/NC/DI 

Baseline  Code/Dual 

End Use HVAC 

Measure Last Reviewed December 2022 

 

 

Description 

This section provides energy savings algorithms for make-up air systems in commercial applications. These systems utilize 

an indirect gas-fired process to heat 100% outside air (OA) to provide ventilation or make-up air to commercial and 

industrial spaces. The unitary package must contain an indirect gas-fired warm air furnace section.  

The annual OA heating load per cfm of OA (QOA) was determined for each New Jersey location by scaling the heating load 

derived from the Illinois TRM V9.0 using heating degree days for each location.  

The IL TRM QOA Values were determined based on hourly differences between a range of supply air temperatures (SAT) 

and outside air temperature (OAT) using TMY3 Data. 3 different base temperatures were used to calculate the heating 

loads, 45 °F, 55 °F, and 65 °F. The loads are then summed for the entire year. 

To determine the appropriate value, follow the guidance below to use Table 3-155Table 3-154155 through Table 

3-167Table 3-166167. 

First, select the most representative operating schedule for the application from among the four scenarios listed below. 

Second, select the representative HDD base temperature. If that base temperature is not readily determined, select the 

TRM default base temperature of 55 °F (HDD55) for heating in C&I settings. Third, select the climate zone. Fourth, select 

an appropriate heated to supply air (SA) temperature. Use the resulting QOA value. 

The four scenarios available are indicative of the following building applications and operating schedules:  

1. 24-hour-a-day and 7-day-a-week (24/7) operation, with HVAC operating schedule of 8,760 hours per year, typical 
of large retail stores with DOAS, hotel/multifamily buildings with corridor MUAS, and healthcare facilities with 
DOAS. Use Table 3-156Table 3-155156 through Table 3-158Table 3-157158.  

2. 6:00 AM to 1:00 AM every day operation, with HVAC operating schedule of 7,300 hours per year, typical of full 
service and quick service restaurants with kitchen MUAS. Use Table 3-159Table 3-158159 through Table 
3-161Table 3-160161. 

3. 7:00 AM to 9:00 PM Monday-Friday, 7:00 AM to 10:00 PM Saturday, and 9:00 AM to 7:00 PM Sunday operations, 
with HVAC operating schedule of 5,266 hours per year, typical of non-24/7 retail stores with DOAS. Use Table 
3-162Table 3-161162 through Table 3-164Table 3-163164.  

4. 7:00 AM to 9:00 PM Monday-Friday operation, with HVAC operating schedule of 3,911 hours per year, typical of 
school buildings with DOAS. Use Table 3-165Table 3-164165 through Table 3-167Table 3-166167. 
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Baseline Case 

The baseline case is a make-up air unit that contains a non-condensing gas-fired warm air furnace compliant with ASHRAE 

Std. 90.1 ς 2019 and IECC 2021. 

Efficient Case 

The efficient case is an efficient make-up air unit that contains a condensing gas-fired warm air furnace with a thermal 

efficiency higher than code. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ
ὸ ὅὊὓɝὖ

ὉὪὪ ȟ ψȟυςπ
 

Annual Fuel Savings 

ɝὝὬὩὶάί

ὗ ὅὊὓ
ρ
ὉὪὪ

ρ
ὉὪὪ

ρππȟπππ
 

Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

ὸ
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms: 

No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 
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Calculation Parameters 

Table 3-154 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

t fan Supply air fan runtime 
Use one of the 4 scenarios 

in the description above 
Hours  

CFM Supply fan airflow  Site-specific ft3/min  

ɲt 

Additional pressure drop of the 

condensing heat exchanger of warm air 

furnace section 

-0.15 Inch w.g. [570][577570] 

Efffan,motor Combined fan and motor efficiency 0.6 N/A [570][577570] 

8,520142 Conversion factor 8,520 N/A  

QOA 
Annual outside air heating load per cfm 

of OA 

Look up in Table 

3-156Table 3-155156 

through Table 3-167Table 

3-166167 

Btu/cfm [570][577570] 

Effb Baseline non condensing efficiency 
Look up in Table 

3-155Table 3-154155 
N/A [571][578571] 

Effq Efficient condensing efficiency  

Site-specific.  Use the 

same efficiency metric as 

Effb 

N/A  

100,000 Conversion from Btu to therm 100,000 Btu/therm  

CF Electric coincidence factor 
Look up in Table 

3-168Table 3-167168 
N/A  

PDF Gas peak demand factor 
Look up in Table 

3-168Table 3-167168 
N/A  

EUL Effective useful life 
See  

Measure Life 
Years  

 

142 Fan horsepower (HP) calculation constant of 6,356 for standard air conditions adjusted by 1 HP = 0.746 kW, or (6,356 / 0.746) = 8,520 for this kW 

calculation. 
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Variable Description Value Units Ref 

Measure Life Section 

RUL Remaining useful life of existing unit 

See  

Measure Life 

Measure Life Section 

Years  

 

Table 3-155154155 Furnace Baseline Efficiencies 

Furnace Type Size Category (kBtu input) Standard 90.1-2019 

Gas Fired < 225 
Nonweatherized 80% AFUE 

Weatherized 81% AFUE 

Gas Fired җ ннр 81% Et 

Oil Fired < 225 

Nonweatherized excluding mobile home 83% AFUE 

Nonweatherized mobile home 75% AFUE 

Weatherized 78% AFUE 

Oil Fired җ ннр 82% Et 

 

Table 3-156155156 8760 Annual Operation Scenario for HDD45 

t fan = 8760 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Climate Zone - 
75oF 85oF 95oF 105oF 

Weather Station/City 

Northern 138,650 169,078 199,506 229,934 

Southwest 123,809 150,980 178,151 205,322 

Coastal 76,756 93,601 110,446 127,291 

Central 117,464 143,242 169,021 194,800 

Pine Barrens 115,338 140,651 165,962 191,275 

Statewide Average 115,016 140,258 165,499 190,741 

 

Table 3-157156157 8760 Hour Annual Operation Scenario for HDD55 

t fan = 8760 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Climate Zone - 
75oF 85oF 95oF 105oF 

Weather Station/City 

Northern 182,976 227,595 272,214 316,833 

Southwest 166,370 206,940 247,510 288,079 

Coastal 125,238 155,777 186,317 216,856 
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t fan = 8760 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Central 162,154 201,695 241,236 280,777 

Pine Barrens 160,335 199,433 238,531 277,628 

Statewide Average 160,051 199,079 238,108 277,136 

 

Table 3-158157158 8760 Hour Annual Operation Scenario for HDD65 

t fan = 8760 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Climate Zone - 
75oF 85oF 95oF 105oF 

Weather Station/City 

Northern 218,007 280,807 343,606 406,405 

Southwest 201,016 258,922 316,827 374,732 

Coastal 170,353 219,425 268,498 317,570 

Central 198,527 255,715 312,904 370,091 

Pine Barrens 196,445 253,034 309,623 366,211 

Statewide Average 197,376 254,232 311,089 367,945 

 

Table 3-159158159 7300 Annual Operation Scenario for HDD45 

t fan = 7300 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Climate Zone - 
75oF 85oF 95oF 105oF 

Weather Station/City 

Northern 111,241 135,739 160,237 184,734 

Southwest 99,334 121,210 143,085 164,960 

Coastal 61,583 75,145 88,707 102,268 

Central 94,243 114,998 135,752 156,506 

Pine Barrens 92,538 112,917 133,296 153,674 

Statewide Average 92,280 112,602 132,924 153,245 

 

Table 3-160159160 7300 Annual Operation Scenario for HDD55 

t fan = 7300 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Climate Zone - 
75oF 85oF 95oF 105oF 

Weather Station/City 

Northern 146,885 182,811 218,738 254,664 

Southwest 133,554 166,220 198,886 231,552 

Coastal 100,535 125,125 149,715 174,305 
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t fan = 7300 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Central 130,169 162,007 193,845 225,683 

Pine Barrens 128,709 160,190 191,671 223,152 

Statewide Average 128,481 159,906 191,331 222,756 

 

Table 3-161160161 7300 Annual Operation Scenario for HDD65 

t fan = 7300 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Climate Zone - 
75oF 85oF 95oF 105oF 

Weather Station/City 

Northern 174,841 225,198 275,554 325,911 

Southwest 161,214 207,647 254,079 300,512 

Coastal 136,622 175,972 215,321 254,671 

Central 159,218 205,075 250,932 296,790 

Pine Barrens 157,549 202,925 248,301 293,678 

Statewide Average 158,295 203,886 249,477 295,069 

 

Table 3-162161162 5266 Annual Operation Scenario for HDD45 

t fan = 5266 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Climate Zone - 
75oF 85oF 95oF 105oF 

Weather Station/City 

Northern 76,284 93,254 110,223 127,194 

Southwest 68,118 83,272 98,425 113,579 

Coastal 42,231 51,625 61,019 70,414 

Central 64,627 79,004 93,381 107,758 

Pine Barrens 63,458 77,575 91,691 105,808 

Statewide Average 63,281 77,358 91,435 105,513 

 

Table 3-163162163 5266 Annual Operation Scenario for HDD55 

t fan = 5266 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Climate Zone - 
75oF 85oF 95oF 105oF 

Weather Station/City 

Northern 100,163 124,786 149,408 174,031 

Southwest 91,073 113,461 135,848 158,237 

Coastal 68,557 85,409 102,262 119,115 
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t fan = 5266 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Central 88,765 110,585 132,405 154,226 

Pine Barrens 87,769 109,345 130,920 152,496 

Statewide Average 87,614 109,151 130,688 152,226 

 

Table 3-164163164 5266 Annual Operation Scenario for HDD65 

t fan = 5266 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Climate Zone - 
75oF 85oF 95oF 105oF 

Weather Station/City 

Northern 119,326 153,797 188,268 222,738 

Southwest 110,026 141,810 173,595 205,378 

Coastal 93,242 120,178 147,114 174,049 

Central 108,663 140,054 171,445 202,835 

Pine Barrens 107,524 138,586 169,647 200,708 

Statewide Average 108,033 139,242 170,451 201,659 

 

Table 3-165164165 3911 Annual Operation Scenario for HDD45 

t fan = 3911 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Climate Zone - 
75oF 85oF 95oF 105oF 

Weather Station/City 

Northern 54,942 67,170 79,398 91,626 

Southwest 49,061 59,980 70,900 81,819 

Coastal 30,416 37,185 43,955 50,724 

Central 46,546 56,906 67,266 77,625 

Pine Barrens 45,704 55,876 66,049 76,221 

Statewide Average 45,577 55,720 65,865 76,008 

 

Table 3-166165166 3911 Annual Operation Scenario for HDD55 

t fan = 3911 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Climate Zone - 
75oF 85oF 95oF 105oF 

Weather Station/City 

Northern 72,525 90,433 108,340 126,247 

Southwest 65,943 82,225 98,507 114,789 

Coastal 49,640 61,896 74,153 86,410 
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t fan = 3911 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Central 64,272 80,141 96,011 111,880 

Pine Barrens 63,551 79,242 94,934 110,625 

Statewide Average 63,438 79,102 94,766 110,429 

 

Table 3-167166167 3911 Annual Operation Scenario for HDD65 

t fan = 3911 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Climate Zone - 
75oF 85oF 95oF 105oF 

Weather Station/City 

Northern 87,018 112,390 137,763 163,136 

Southwest 80,236 103,631 127,026 150,422 

Coastal 67,996 87,823 107,649 127,476 

Central 79,242 102,348 125,453 148,559 

Pine Barrens 78,411 101,275 124,138 147,001 

Statewide Average 78,782 101,754 124,725 147,697 

 

Peak Factors 

Table 3-168167168 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 1 [570][577570] 

Natural gas peak day factor (PDF) 

See Appendix G: Natural Gas Peak Day 

FactorsSee Appendix G: Natural Gas Peak Day 

Factors 

 

 

Measure Life 

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 3-169168169 Measure Life 

Equipment EUL RUL Ref 

Make-up Air Unit 15 5 [572][579572] 
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3.5.12 HEAT OR ENERGY RECOVERY VENTILATOR 

 

Market Commercial/Multifamily 

Baseline Condition NC/RF/TOS 

Baseline  Code/Existing 

End Use Subcategory Heat RecoveryHVAC 

Measure Last Reviewed January 2023 

 

 

Description 

This measure covers the installation of Energy Recovery Ventilators (ERV) and Heat Recovery Ventilators (HRV). ERVs and 

HRVs reduce heating and cooling loads while maintaining required ventilation rates by facilitating heat transfer between 

outgoing conditioned air and incoming outdoor air. ERVs and HRVs employ air-to-air heat exchangers to recover energy 

from exhaust air for the purpose of pre-conditioning outdoor air prior to supplying the conditioned air to the space, either 

directly or as part of an air-conditioning system. For new construction, this measure only applies in cases where ERV/HRV 

functionality is not required by federal, state, local or municipal codes or standards. This measure is also applicable to 

retrofit of existing buildings. For the purposes of this measure, ERVs and HRVs are distinguished as follows: 

¶ Energy Recovery Ventilator (ERV): Transfers both sensible (heat content) and latent (moisture content) heat 

between supply and exhaust airstreams. 

¶ Heat Recovery Ventilator (HRV): Transfers sensible heat only between supply and exhaust airstreams. 

Baseline Case 

The baseline condition for this measure is a commercial or multifamily high-rise building with an ASHRAE 62.2-compliant 

exhaust fan system with no heat or energy recovery. 

Efficient Case 

The compliance condition for this measure is a commercial or multifamily high-rise building with an ASHRAE 62.2-

compliant exhaust fan system equipped with AHRI certified ERV or HRV components. 

Annual Energy Savings Algorithms 

Note: Conversions from SEER to SEER2, EER to EER2, and HSPF to HSPF2 can be found in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant Efficiencies. 

Annual Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ɝὯὡὬ ɝὯὡὬ  

Field  Code  Changed
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Cooling energy savings: 

For ERVs: 

ɝὯὡὬ
τȢυ ὅὊὓὉὪὪȟ Ὄ ȟ Ὄ ȟ

ρȟπππὉὪὪȟ
Ὤὶί  

For HRVs: 

ɝὯὡὬ
ρȢπψὅὊὓὉὪὪȟ Ὕ ȟ Ὕ ȟ

ρȟπππὉὪὪȟ
Ὤὶί 

Heating energy savings (both ERVs and HRVs): 

ɝὯὡὬ
ρȢπψὅὊὓὉὪὪȟ Ὕ ȟ Ὕ ȟ

ρȟπππὌὛὖὊς
Ὂ Ὤὶί 

Fan energy savings: 

ɝὯὡὬ Ὧὡ ȟ Ὧὡ ȟ Ὤὶί Ὤὶί  

Calculate baseline and qualifying fan kW as follows.143 Use first equation if values are known, otherwise use second 

equation: 

Ὧὡ
ὅὊὓɝὖ

σσȟπρσυȢςπςϳ ὉὪὪ ȟ ὉὪὪ ȟ

πȢχτφ 

Ὧὡ
Ὄὖ ὒὊ

ὉὪὪ ȟ

πȢχτφ 

Annual Fuel Savings 

ɝὝὬὩὶάί
ρȢπψὅὊὓὉὪὪȟ Ὕ ȟ Ὕ ȟ

ρππȟπππὉὪὪȟ
Ὂ Ὤὶί  

Summer  Peak Demand Savings 

For ERVs: 

ɝὯὡ
τȢυ ὅὊὓὉὪὪ ȟ Ὄ ȟȟ Ὄ ȟ

ρȟπππὉὉὙς
Ὧὡ ȟ Ὧὡ ȟ ὅὊ 

For HRVs: 

 

143 Represents total electric power of ERV/HRV supply and exhaust fans (kW). Sigma operator included to indicate that this term shall include 

consideration of all ERV/HRV fans. 
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ɝὯὡ
ρȢπψὅὊὓὉὪὪ ȟ Ὕ ȟȟ Ὕ ȟ

ρȟπππὉὉὙς
Ὧὡ ȟ Ὧὡ ȟ ὅὊ 

 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-170169170 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲǘƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲǘƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲƪ²Ƙc 
Annual electric energy savings during 

cooling season 
Calculated kWh  

ɲƪ²Ƙh 
Annual electric energy savings during 

heating season 
Calculated kWh  

ɲƪ²Ƙfan 
Annual electric energy savings due to 

fan operation 
Calculated kWh  

kWfan,b 
Total electric power of baseline 

supply and exhaust fans 
Calculated kW  

kWfan,q 
Total electric power of efficient 

supply and exhaust fans  
Calculated kW  

CFM Volume of supply air Site-specific Ft3/min  
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Variable Description Value Units Ref 

Effhx,total 

Total effectiveness of heat exchanger 

per rating in accordance with AHRI 

Standard 1060 

Site-specific N/A [580][573] 

Effhx,sens 

Sensible effectiveness of heat 

exchanger per rating in accordance 

with AHRI Standard 

Site-specific N/A [580][573] 

Effelec,c 

Seasonal average energy efficiency of 

electric cooling equipment (SEER or 

IEER) 

Site-specific, if unknown look up in 

Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant 

Efficiencies for equipment type and size 

Btu/watt-

hour 
[581][574] 

EER2 
Energy efficiency ratio of electric 

cooling equipment144 

Site-specific, if unknown look up in 

Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant 

Efficiencies for equipment type and size 

Btu/watt-

hour 
 

HSPF2 
Heating seasonal performance factor 

of electric heating equipment145 

Site-specific, if unknown look up in 

Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant 

Efficiencies for equipment type and size 

Btu/watt-

hour 
 

Efffuel,h 
Efficiency of fossil fuel heating 

equipment (AFUE, Et or Ec) 

Site-specific, if unknown look up in 

Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-Compliant 

Efficiencies for equipment type and size 

N/A  

Tindoor,h Indoor heating setpoint temperature Site-specific, if unknown use 70°F °F  

Tindoor,c Indoor cooling setpoint temperature Site-specific, if unknown use 70°F °F  

Hindoor Enthalpy of indoor air 
Look up in Table 3-170Table 3-171 based 

on Tindoor 
Btu/lb  

Efffan,mech Mechanical efficiency of ERV fans Site-specific, if unknown use 0.67 N/A [582][575] 

Efffan,motor Efficiency of ERV fan motors Site-specific, if unknown use 0.7146 N/A [583][576] 

ɲt 

Pressure drop at nominal airflow in 

the ERV as rated in accordance with 

AHRI Standard 1060 

Site-specific Inches of H2O  

HP 
Total fan horsepower of the HRV or 

ERV unit fans 
Site-specific HP  

 

144 SEER rated equipment should use the EER metric to calculate peak demand savings. and SEER2 rated equipment should use the EER2 metric to 

calculate peak demand savings. Conversions between EER, EER2, SEER, and SEER2 are listed in Appendix E, Section 8.1. If needed, calculate EER as 

follows: 

ὉὉὙ ρȢρςὛὉὉὙ πȢπςὛὉὉὙ  
145 If needed, convert COP to HSPF as follows: 

ὌὛὖὊὅὕὖσȢτρς 
146 Based on ¼ hp, 4-pole polyphase motor. 10 CFR 431.446   
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Variable Description Value Units Ref 

LF Load factor Site-specific, if unknown use 0.92 N/A [588][581] 

hrsc Operating hours in the cooling season 
Look up in  

Table 3-171Table 3-172 
hrs [586][579] 

hrsh Operating hours in the heating season 
Look up in  

Table 3-171Table 3-172 
hrs 

[586] 

[579] 

Houtdoor,c Enthalpy of outside air during cooling 
Look up in  

Table 3-171Table 3-173 
Btu/lb [587][580] 

Houtdoor,h Enthalpy of outside air during heating 
Look up in  

Table 3-171Table 3-173 
Btu/lb [587][580] 

Toutdoor,c 
Avg. outdoor temperature during 

cooling season. 

Look up in  

Table 3-171Table 3-173 
°F [587][580] 

Toutdoor,h 
Avg. outdoor temperature during 

heating season 

Look up in  

Table 3-171Table 3-173 
°F [587][580] 

Toutdoor,c,peak 
Peak outdoor temperature during 

cooling season 
Look up in Table 3-173Table 3-174 °F [589][582] 

Houtdoor,c,peak 
Peak Enthalpy of outdoor air during 

cooling season 
Look up in Table 3-173Table 3-174 °F [589][582] 

FElecHeat 
Electric heating factor, to account for 

presence of electric heat 
Use 1 if electric heat, otherwise use 0 N/A  

FFuelHeat 
Fuel heating factor, to account for 

presence of fuel heat 
Use 1 if fuel heat, otherwise use 0 N/A  

1.08 
Specific heat of air × density of inlet 

air @ 70°F × 60 min/hr 
1.08 BTU/h.°F.CFM  

4.5 
Density of inlet air at 70 °F x 60 

min/hr 
4.5 Lb.min/ft 3.hr  

60 Minutes per hour 60 Min/hr  

1,000 
Conversion factor, one kW equals 

1,000 Watts 
1,000 kW/W  

100,000 Conversion from Btu to therms 100,000 Btu/therm  

0.746 Conversion from horsepower to kW 0.746 kW/HP  

33,013 
Conversion factor from horsepower 

to ft.lb/min 
33,013 

 (ft.lb/min)/  

hp 
 

5.202 
Conversion factor from inches of 

water to pounds per square ft 
5.202 lb/ft2)/ inH2O  

CF Electric coincidence factor Look up in Table 3-174Table 3-175 N/A  

PDF Gas peak day factor Look up in Table 3-174Table 3-175 N/A  
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Variable Description Value Units Ref 

EUL Effective useful life 

See Measure Life 

Measure Life 

 Section 

Years  

 

Table 3-171170171 Indoor Enthalpy 

Temperature, Tindoor (°F) Enthalpy, Hindoor at 50% Relative Humidity (Btu/lb) 

65 22.7 

66 23.2 

67 23.7 

68 24.2 

69 24.8 

70 25.3 

71 25.8 

72 26.4 

73 27.0 

74 27.5 

75 28.1 

76 28.7 

77 29.3 

78 29.9 

 

Table 3-172171172 Heating and Cooling Hours147 

NJ Climate Region  Heating Hours, hrsh Cooling Hours, hrsc 

Northern 4,970 1,670 

Southwest 4,896 1,783 

Coastal 4,981 1,954 

Central 4,969 1,810 

Pine Zones 4,899 1,828 

 

147 Calculated from TMY3 data for representative weather stations for each NJ climate zone. Cooling hours are defined as any hour when outdoor air 

temperature is above 65°F for the months of June through August and heating hours are defined as any hour when outdoor air temperature is below 

65°F for the months of October through April. The heating and cooling hours above represent the count of each in a typical meteorological year. Note: 

these values may over-estimate hours for buildings with limited operating hours such as offices, schools, etc. Site-specific estimate should be used when 

possible.  
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NJ Climate Region  Heating Hours, hrsh Cooling Hours, hrsc 

Statewide Average 4,953 1,820 

 

Table 3-173172173 Outdoor Air Temperature and Enthalpy148 

NJ Climate Region 
Relative 

Humidity149 (%) 

Avg. outdoor 

temperature150 

during cooling 

season, Toutdoor,c 

(°F) 

Avg. outdoor151 

temperature135 

during heating 

season,  Toutdoor,h 

(°F) 

Avg enthalpy152 of 

outdoor air at 

duing cooling 

season, Houtdoor,c 

(Btu/lb) 

Avg enthalpy136153 

of outdoor air at 

duing cooling 

season, Houtdoor,c 

(Btu/lb) 

Northern 69.77 74.60 42.10 32.05 14.39 

Southwest 67.39 74.50 42.70 31.51 14.49 

Coastal 74.63 73.00 46.20 31.87 16.47 

Central 75.77 74.30 43.20 33.09 15.23 

Pine Barrens 74.34 73.70 43.40 32.33 15.22 

Statewide 

Average 
72.61 73.91 43.82 32.14 15.31 

 

Table 3-174173174 Peak Outdoor Air Temperature and Enthalpy 

NJ Climate Region 
Peak outdoor temperature during cooling 

season, Toutdoor,c,peak (°F) 

Peak Enthalpy of outdoor air at duing cooling 

season, Houtdoor,c,peak (Btu/lb) 

Northern 89 40.24 

Southwest 93 42.28 

Coastal 90 41.26 

Central 93 42.28 

Pine Barrens 94 41.22 

Statewide Average 91 41.32 

 

 

 
149 Average of NOAA hourly relative humidity from January 2020 ς December 2022 for each climate zone representative weather station (Northern = 

Allentown, PA; Southern = Philadelphia, PA; Coastal = Atlantic City, NJ; Central = Trenton, NJ; Pine Barrens = McGruire Air Force Base, NJ) 
150 Calculated from TMY3 data for representative weather stations for each NJ climate zone. Cooling hours are defined as any hour when outdoor air 

temperature is above 65°F for the months of June through August and heating hours are defined as any hour when outdoor air temperature is below 

65°F for the months of October through April. The average heating and cooling temperatures are the average temperature of these hours for the typical 

meteorological year.  
151 Ibid. 
152 /ŀƭŎǳƭŀǘŜŘ Ǿƛŀ !{Iw!9 5ŀȅǘƻƴΩǎ ƻƴƭƛƴŜ ǇǎȅŎƘƻƳŜǘǊƛŎ ǘƻƻƭΣ ǳǎƛƴƎ ǘƘŜ ŀǾŜǊŀƎŜ bW ŜƭŜǾŀǘƛƻƴ ƻŦ нну Ŧǘ ŀōƻǾŜ ǎŜŀ ƭŜǾŜƭΦ 

https://daytonashrae.org/psychrometrics/psychrometrics_imp.html#start  
153 Ibid. 

https://daytonashrae.org/psychrometrics/psychrometrics_imp.html#start
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Peak Factors 

Table 3-175174175 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.69 [584][577] 

Natural gas peak day factor (PDF)  See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The effective useful life (EUL) is 14 years[585] [578]. 

References 

[590][573] Performance Rating of air-to-air exchanges for Energy Recovery Ventilation Equipment, (AHRI, 2018). 

https://www.ahrinet.org/sites/default/files/2022-06/AHRI_Standard_1061_SI_2018.pdf  

[591][574] 10 CFR 430.32 (c)(1) , December 2022. https://www.ecfr.gov/current/title-10/chapter-II/subchapter-

D/part-430  

[592][575] ASHRAE 90.1 2013, Section 6.5.3.1.3, June 2014. http://arkanarzesh.com/wp-

content/uploads/2016/09/ASHRAE%2090.1-2013%20%20-IP.pdf  

[593][576] 10 CFR 431.446 , December 2022. https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-

431  

[594][577] .ŀǎŜŘ ƻƴ .Dϧ9 Ψ5ŜǾŜƭƻǇƳŜƴǘ ƻŦ wŜǎƛŘŜƴǘƛŀƭ [ƻŀŘ tǊƻŦƛƭŜ ŦƻǊ /ŜƴǘǊŀƭ !ƛǊ /ƻƴŘƛǘƛƻƴŜǊǎ ŀƴŘ IŜŀǘ tǳƳǇǎΩ 

research, the Maryland Peak Definition coincidence factor is 0.69. This study is not publicly available, but is 

referenced by M. M. Straub, Using Available Information for Efficient Evaluation of Demand-Side Management 

Programs, Electricity Journal, and supported by research conducted by Cadmus on behalf of the RM Management 

Committee, September 2011. 

[595][578] PA Consulting Group Inc., Focus on Energy Evaluation Business Programs: Measure Life Study, final 

report, August 2009  

https://focusonenergy.com/sites/default/files/bpmeasurelifestudyfinal_evaluationreport.pdf 

[596][579] ONJSC: Monthly/Annual Temperature Normals (1991-2020), December 2022 

http://climate.rutgers.edu/stateclim_v1/norms/monthly/index.html.  

[597][580] NSRDB, TMY3 data, December 2022. https://nsrdb.nrel.gov/data-sets/tmy 

[598][581] Proposed Standard Savings Estimation Protocol for Ultra-Premium Efficiency Motors, Cascade Energy, 

November 5, 2012. Table 6: Load Factor by Nameplate hp and End Use. November 5, 2012 

[599][582] ASHRAE Fundamentals 2021 - Chapter 14 Climactic Design Conditions - 

https://handbook.ashrae.org/Handbook.aspx# 

  

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430
http://arkanarzesh.com/wp-content/uploads/2016/09/ASHRAE%2090.1-2013%20%20-IP.pdf
http://arkanarzesh.com/wp-content/uploads/2016/09/ASHRAE%2090.1-2013%20%20-IP.pdf
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-431
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-431
https://focusonenergy.com/sites/default/files/bpmeasurelifestudyfinal_evaluationreport.pdf
http://climate.rutgers.edu/stateclim_v1/norms/monthly/index.html
https://nsrdb.nrel.gov/data-sets/tmy
https://handbook.ashrae.org/Handbook.aspx
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3.5.13 DEMAND CONTROLLED VENTILATION 

 

Market Commercial 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Control 

Measure Last Reviewed  February 2024 March 2026 

Changes Since Last Version ¶ Note added to measure description pointing users to the Advanced Rooftop 

Controls section if this measure involves installation of either dual enthalpy 

economizer controls or a supply fan VFD on constant-volume, single-speed 

rooftop units (RTUs) 

¶ Clarified the use of equipment EUL and host RUL in measure life section 

¶ Updated measure life reference 

 

 

Description 

Maintaining acceptable air quality requires standard ventilation systems designers to determine ventilation rates based on 

maximum estimated occupancy levels and published CFM/occupant requirements. During low occupancy periods, this 

approach results in higher ventilation rates than are required to maintain acceptable levels of air quality. This excess 

ventilation air must be conditioned and therefore results in wasted energy. 

Building occupants exhale CO2, and the CO2 concentration in the air increases in proportion to the number of occupants. 

The CO2 concentration provides a good indicator of overall air quality. Demand control ventilation (DCV) systems monitor 

indoor air CO2 concentrations and use this data to automatically modulate dampers and regulate the amount of outdoor 

air that is supplied for ventilation. DCV is most suited for facilities where occupancy levels are known to fluctuate 

considerably. 

Saving factors were calculated based on IL TRM values for Chicago, adjusted by ratio of Degree Days for each listed NJ 

Climate Zone and Chicago, based on TMY 3 Data using base 65° C ōŀƭŀƴŎŜ ǇƻƛƴǘΦ {ŜŜ ǘƘŜ Ψ5ŜƳŀƴŘ /ƻƴǘǊƻƭƭŜŘ ±ŜƴǘƛƭŀǘƛƻƴΩ 

Section of the Illinois Statewide Technical Reference Manual V11 for further explanation [590].[583] 

If DCV is installed together with either dual enthalpy economizer controls or a supply fan VFD on the same 

constant-volume rooftop unit, refer to section 3.5.24 for advanced rooftop controls. 

 

Baseline Case 

The baseline system is an existing cooling and heating systems with no demand control ventilation or ventilation heat 

recovery equipment installed.  
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Efficient Case 

The compliance condition is a DCV system added to the return air system to supply air based on occupancy demands. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ
ὃ

ρȟπππ
ὛὊ  

ὃ

ρȟπππ
ὛὊ Ὂ   

Annual Fuel Savings 

ɝὝὬὩὶάί
ὃ

ρȟπππ
ὛὊ Ὂ  

Peak Demand Savings 

ɝὯὡ ὔȾὃ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Energy Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

 

Calculation Parameters 

Table 3-176175176 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

A 
Total area square footage of the conditioned 

space impacted by the measure 
Site-specific Ft2  
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Variable Description Value Units Ref 

SFElecCool  DCV energy savings factor for cooling 
Look up in Table 

3-176Table 3-177 
kWh/1,000 ft2 [590][583] 

SFElecHeat  DCV energy savings factor for electric heating 

Look up in Table 3-177, 

Table 3-178Look up in 

Table 3-178 or Table 

3-179 

kWh/1,000 ft2 [590][583] 

FelecHeat 

Electric heating factor, used to account for the 

presence or absence of an electric heating 

system 

1 (if electric heat) 

0 (otherwise)Electric 

heating: 1.0 Otherwise: 

0.0 

N/A  

SFFuel DCV fuel savings factor for heating 
Look up in Table 

3-179Table 3-180 

Therms/1,000 

ft2 
[590][583] 

FFuelHeat 

Fuel heating factor, used to account for the 

presence or absence of a fossil fuel heating 

system 

1 (if fossil fuel heat) 

0 (otherwise)Fuel 

heating: 1.0 Otherwise: 

0.0 

N/A  

CF Electric coincidence factor 
Look up in Table 

3-180Table 3-181 
N/A  

PDF Gas peak day factor 
Look up in Table 

3-180Table 3-181 
N/A  

10 Unit conversion, Therm/MMBtu 10 Therm/MMBtu  

EUL Effective useful life See Measure Life Section Years [591][584] 

 

Table 3-177176177 Energy Savings Factor for Cooling (kWh/1,000 ft2) 

Building Type North Coastal Central 
Pine 

Barrens 
Southwest 

Statewide 

Average154 

Office - Low-rise (1 to 3 Stories)  267 362 368 366 359 334 

Office - Mid-rise (4 to 11 Stories)  211 286 291 289 283 264 

Office - High-rise (12+ Stories)  250 340 345 344 337 314 

Religious Building  720 978 994 989 970 903 

Restaurant  471 640 650 647 634 590 

Retail - Department Store  363 493 501 498 489 455 

Retail - Strip Mall  251 341 347 345 338 315 

 

154 Weighted average based on NJ climate zone distribution. 
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Building Type North Coastal Central 
Pine 

Barrens 
Southwest 

Statewide 

Average154 

Convenience Store  330 448 455 453 444 413 

Elementary School  339 460 468 465 456 425 

High School  332 450 457 455 446 415 

College/ University  393 534 543 540 530 493 

Healthcare Clinic  327 444 451 449 440 410 

Lodging (Hotel/Motel)  378 513 521 518 508 473 

Manufacturing  163 222 226 224 220 205 

Special Assembly Auditorium  537 729 740 737 722 672 

Other  356 483 491 488 479 446 

Enclosed Parking Garage  854 1,160 1,179 1,173 1,150 1070 

 

Table 3-178177178 Electric Heating Savings with Heat Pump (kWh/1,000 ft2) 

Building Type North Coastal Central 
Pine 

Barrens 
Southwest 

Statewide 

Average137155 

Office - Low-rise (1 to 3 Stories)  185 149 163 158 163 167 

Office - Mid-rise (4 to 11 Stories)  125 100 110 106 109 112 

Office - High-rise (12+ Stories)  167 135 147 143 147 151 

Religious Building  1,206 970 1,062 1,028 1,057 1,087 

Restaurant  870 700 767 742 763 785 

Retail - Department Store  298 239 262 254 261 268 

Retail - Strip Mall  194 156 171 166 171 175 

Convenience Store  147 119 130 126 129 133 

Elementary School  517 416 456 441 454 467 

High School  505 406 445 430 443 455 

College/ University  1007 811 888 859 884 909 

Healthcare Clinic  358 288 316 305 314 323 

Lodging (Hotel/Motel)  166 134 147 142 146 150 

Manufacturing  103 83 91 88 90 93 

Special Assembly Auditorium  1,414 1,138 1,246 1,207 1,241 1,276 

 

155 Weighted average based on NJ climate zone distribution. 
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Building Type North Coastal Central 
Pine 

Barrens 
Southwest 

Statewide 

Average137155 

Other  484 389 426 413 424 436 

Enclosed Parking Garage  185 149 163 158 163 167 

 

Table 3-179178179 Electric Heating Savings with Electrical Resistance (kWh/1,000 ft2) 

Building Type North Coastal Central 
Pine 

Barrens 
Southwest 

Statewide 

Average 

Office - Low-rise (1 to 3 Stories)  556 448 490 474 488 493 

Office - Mid-rise (4 to 11 Stories)  374 301 329 319 328 331 

Office - High-rise (12+ Stories)  501 403 441 427 439 443 

Religious Building  3617 29102,910 31863,186 30853,085 31723,172 32023,202 

Restaurant  2610 21002,100 23002,300 22262,226 22892,289 23112,311 

Retail - Department Store  893 718 786 761 783 790 

Retail - Strip Mall  584 470 515 498 512 517 

Convenience Store  441 355 389 376 387 391 

Elementary School  15511,551 12481,248 13671,367 13231,323 13601,360 13741,374 

High School  15131,513 12181,218 13331,333 12911,291 13271,327 13401,340 

College/ University  30223,022 24322,432 26622,662 25772,577 26502,650 26762,676 

Healthcare Clinic  10741,074 865 947 916 942 952 

Lodging (Hotel/Motel)  498 401 439 425 437 441 

Manufacturing  310 250 273 265 272 275 

Special Assembly Auditorium  4242 3414 37383,738 36193,619 37213,721 37573,757 

Other  14521,452 11691,169 12801,280 12391,239 12741,274 12861,286 

 

Table 3-180179180 Fuel Heating Savings (therms/10001,000 SF) 

Building Type North Coastal Central 

Pine 

Barrens 

 

Southwest 

Statewide 

Average 

Office - Low-rise (1 to 3 Stories) 24 19 21 20 21 21 

Office - Mid-rise (4 to 11 Stories) 16 13 14 14 14 14 

Office - High-rise (12+ Stories) 22 17 19 19 19 19 

Religious Building 155 124 136 132 136 137 
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Building Type North Coastal Central 

Pine 

Barrens 

 

Southwest 

Statewide 

Average 

Restaurant 111 90 98 95 98 99 

Retail - Department Store 38 31 33 32 33 33 

Retail - Strip Mall 25 20 22 22 22 22 

Convenience Store 19 15 17 16 17 17 

Elementary School 66 53 58 56 58 58 

High School 64 52 57 55 56 57 

College/ University 129 104 114 110 113 114 

Healthcare Clinic 46 37 41 39 40 41 

Lodging (Hotel/Motel) 21 17 18 18 18 18 

Manufacturing 14 11 12 12 12 12 

Special Assembly Auditorium 181 146 159 154 159 160 

Other 61 49 54 52 54 54 

 

Peak Factors 

Table 3-181180181 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life  

Use the smaller of the measure life (10 yr) or the remaining useful life (RUL) of host equipment in retrofit scenarios 

[591][584].  If applied to a packaged HVAC system, the RUL of the host equipment is 5 years. If the DCV is being installed 

with a new HVAC system, the full measure life of 10 years should be used. 

References 

[600][583] 2023 Illinois Statewide Technical Reference Manual for Energy Efficiency Version 11 Volume 2: 

Commerical and Industrial Measures (September 2022), Pg 357, https://www.ilsag.info/wp-content/uploads/IL-

TRM_Effective_010123_v11.0_Vol_2_C_and_I_092222_FINAL.pdf 

[601] ERS (2005). Measure Life Study prepared for The Massachusetts Joint Utilities. 

[584] GDS Associates, Inc. 2007. Review of Energy Efficiency Measures/Programs Reference Document for the 

ISO Forward Capacity Market (FCM). June 2007. 

https://www.energizect.com/sites/default/files/documents/Measure%20Life%20Report%202007.pdf  

 

https://www.ilsag.info/wp-content/uploads/IL-TRM_Effective_010123_v11.0_Vol_2_C_and_I_092222_FINAL.pdf
https://www.ilsag.info/wp-content/uploads/IL-TRM_Effective_010123_v11.0_Vol_2_C_and_I_092222_FINAL.pdf
https://www.energizect.com/sites/default/files/documents/Measure%20Life%20Report%202007.pdf
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3.5.14 DEMAND CONTROLLED KITCHEN VENTILATION 

 

Market Commercial 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Control 

Measure Last Reviewed January 2023 

 

 

Description 

Installation of variable speed drives (VSD) on commercial kitchen exhaust fans and make-up air fans allows the variation of 

ventilation based on cooking load and/or time of day. This measure is targeted to non-residential customers whose 

kitchen exhaust fans and make-up air fans are equipped with a VSD that varies the exhaust rate of kitchen ventilation 

based on the energy and effluent output from the cooking appliances (i.e., the more heat and smoke/vapors generated, 

the more ventilation needed). This involves installing a temperature sensor in the hood exhaust collar and/or an optic 

sensor on the end of the hood that sense cooking conditions which allows the system to automatically vary the rate of 

exhaust to what is needed by adjusting the fan speed. 

Baseline Case 

The baseline equipment is a constant speed commercial kitchen ventilation system. 

Efficient Case 

The energy efficient condition is a commercial kitchen ventilation system equipped with a VSD and demand ventilation 

controls and sensors. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ɝὯὡὬ  

ɝὯὡὬ
ὅὊὓ

ρτππ
ὌέόὶίὈὥώίὡὩὩὯί ϷὊὊ ὖὒὙ

Ϸ

Ϸ

 

ɝὯὡὬ ὛὊ ϷὓὟὃ ɝὯὡὬ  

Annual Fuel Savings 

ɝὝὬὩὶάίὛὊ ɝὯὡὬ ρπ 
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Peak Demand Savings 

ɝὯὡ
ɝὯὡὬ

ὌέόὶίὈὥώίὡὩὩὯί
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-182181182 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife 
Lifetime electric energy 

savings 
Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

CFM 

Uncontrolled design hood 

exhaust flow in cubic feet per 

minute. 

Site-specific 

If actual flow is unknown, estimate flow 

from hood dimensions. For unlistedsize: 

Unlisted hoods estimate: 100 CFM per 

square footft²  of plan area. For  

UL listed hoods estimate: 250 CFM per 

lengthlinear foot of hood in feet. 

cfmCFM [588][595588] 

1,400 

Estimation of CFM delivered 

per kW consumed from both 

exhaust and make-up air fan 

motor 

1,400 CfmCFM/kW [586][593586] 

Hours 
Hours per day hood is 

operated 

Site-specific, if actual hours are unknown  

assume 5 hours per meal served. 
hrs [588][595588] 
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Variable Description Value Units Ref 

Days 
Number of days kitchen is in 

operation per week 
Site-specific Days  

Weeks 
Number of weeks kitchen is in 

operation 

Site-specific, if actual weeks are unknown  

assume 50 weeks per year. 
Weeks [588][595588] 

%FF 

Percentage of run-time spent 

within a given flow fraction 

range 

Site-specific, if actual values unknown 

assume 30% of time at full flow, 30% of time 

at 75% flow, and 40% of time at 50% flow 

N/A [588][595588] 

PLR 
Part load ratio for a given flow 

fraction range 
Look up Table 3-183Table 3-182183 N/A [588][595588] 

ὛὊὧέέὰ Cooling savings factor 0.471 N/A [587][594587] 

ϷὓὟὃ  

During the cooling season, the 

percentage of make-up air 

that is conditioned 

If kitchen is cooled, then: %MUA = 1.0.  

If kitchen is not cooled, then must: calculate 

the percentage% of make- up air that is 

being pulleddrawn from the dining room or 

other conditioned space. 

= 

 If actual value is unknown, then assume 

30%, or 0.3. 

N/A [588][595588] 

ὛὊὬὩὥὸ Heating savings factor 

Look up Table 3-184Table 3-183184. If 

percent of make-up air from dining room is 

unknown, assume 30% from dining roomor 

0.3 

MMBtu/kWh 
[587][594587] 

[588][595588] 

CF Electric coincidence factor Look up in Table 3-185Table 3-184185 N/A  

PDF Gas peak day factor Look up in Table 3-185Table 3-184185 N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 3-183182183 Part Load Ratios by Control and Fan Type and Flow Fraction (PLR) 

Control Type 
Flow Fraction 

10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

VFD 0.09 0.10 0.11 0.15 0.20 0.28 0.41 0.57 0.77 1.00 

 

Table 3-184183184 Heating Savings Factor (SFHeat) 

Percent of Make-up Air from Nearby 

Conditioned Space (Dining Room) 

Make-up Air Directly Supplied to 

Kitchen is NOT Heated 

Make-up Air Directly Supplied to 

Kitchen is Heated 

0% 0 0.0088 
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Percent of Make-up Air from Nearby 

Conditioned Space (Dining Room) 

Make-up Air Directly Supplied to 

Kitchen is NOT Heated 

Make-up Air Directly Supplied to 

Kitchen is Heated 

10% 0.0013 0.0093 

20% 0.0026 0.0097 

30% 0.0039 0.0101 

40% 0.0042 0.0105 

50% 0.0065 0.0109 

60% 0.0078 0.0113 

70% 0.0091 0.0118 

80% 0.0104 0.0122 

90% 0.0117 0.0126 

100% 0.0130 0.0130 

 

Peak Factors 

Table 3-185184185 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 
1.0 if kitchen operates during dinner 

0.0 if the kitchen does not operate during dinner 
 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The effective useful life (EUL) is 15 years. [592].[585] 

References 

[602][585] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table 

for 2020, http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx.California eTRM, 

CPUC Support Tables: Effective Useful Life and Remaining Useful Life 

https://www.caetrm.com/cpuc/table/effusefullife/   

[603][586] Estimation of CFM delivered per kW consumed from both exhaust and make-up air fan motor. Derived 

from proprietary Navigant DCKW tool. 

[604][587] Savings factor calculated from proprietary Navigant DCKW tool using TMY3 temperature data from 

Baltimore, MD. The tool does a bin hour calculation of the cooling energy required to condition make-up air. 

[605][588] Mid-Atlantic Technical Reference Manual: Version 10 (May 2020), https://neep.org/mid-atlantic-

technical-reference-manual-trm-v10,  Pg 404 

 

https://www.caetrm.com/cpuc/table/effusefullife/
https://neep.org/mid-atlantic-technical-reference-manual-trm-v10
https://neep.org/mid-atlantic-technical-reference-manual-trm-v10
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3.5.15 DESTRATIFICATION FAN 

 

Market Commercial  

Baseline Condition NC/RF 

Baseline  ISP/Existing 

End Use Subcategory HVAC 

Measure Last Reviewed September 2024 

Changes Since Last Version  

 

 

Description 

This measure applies to buildings with high bay ceiling construction without fans currently installed for the purpose of 

destratifying air. Air stratification leads to higher temperatures at the ceiling and lower temperatures at the ground. 

During the heating season, destratification fans improve air temperature distribution in a space by circulating warmer air 

from the ceiling back down to the floor level, thereby enhancing comfort and saving energy. Energy savings are realized by 

a reduction of heat loss through the roof-deck and walls as a result of a smaller temperature differential between indoor 

temperature and outdoor air. This measure does not attempt to quantify savings from shorter heating system runtimes 

due to air mixing. 

Limitations 

¶ For use in conditioned, high bay structures. Recommended minimum ceiling height of 20 ft. 

¶ This measure should only be applied to spaces in which the ceiling is subject to heat loss to outdoor air (i.e., 

single story or top floor spaces) and where there is sufficient space to allow for appropriate spacing of the fans. 

Other applications require custom analysis. 

¶ Installation must follow manufacturer recommendations sufficient to effectively destratify the entire space.  

¶ Measure does not currently support facilities with night setbacks on heating equipment. Custom analysis is 

needed in this case. 

¶ Certain heating systems may not be a good fit for destratification fans, such as locations with: high velocity 

vertical throw unit heaters, radiant heaters, and centralized forced air systems. In these cases, measured 

evidence of stratification should be confirmed, and custom analysis may be necessary. 

¶  

Baseline Case 

No destratification fans or other means to effectively mix indoor air. 

Efficient Case 

High Volume, Low Speed (HVLS) fans with a minimum diameter of 14 ft with Variable Speed Drive (VSD) installed. 
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Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὯὡὬ  

In all cases: 

ὯὡὬ ὡ Ὤὶί  

If building is electricially heated: 

ɝὯὡὬ
ɝὗ ɝὗ Ὤὶί ςωȢσρ

ρππȟπππὅὕὖ
 

Where, 

ɝὗ
ρ

Ὑ
ὃ Ὕȟ Ὕȟ  

ɝὗ
ρ

Ὑ
ὃ Ὕȟ Ὕȟ  

Ὕȟ ά Ὤ Ὕ ά Ὤ  

Ὕȟ Ὕ ρ 

Ὕȟ ά
Ὤ

ς
Ὕ ά Ὤ  

Ὕȟ Ὕ πȢυ 

If building is not electricially heated: 

ɝὯὡὬ π 

Annual Fuel Savings 

ɝὝὬὩὶάί
ɝὗ ɝὗ Ὤὶί

ρππȟπππὉὪὪ
 

Annual Peak Demand Savings 

ɝὯὡɝὯὡ ὔȾὃ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 
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Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-186185186 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲThermsPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲThermsLife Lifetime fuel savings Calculated Therms  

ɲkWhh 
Savings due to reduced heat loss from air 

destratification (if building is electrically heated) 
Calculated kWh  

kWhfan Annual electric consumption of fan Calculated kWh  

ɲQr 
Heat loss reduction through the roof due to the 

destratification fan 
Calculated Btu/hr  

ɲQw 
Heat loss reduction through the exterior walls 

due to destratification fan 
Calculated Btu/hr  

Tw,s 
Average indoor air temperature for wall heat 

loss, stratified case 
Calculated °F 

[596]

[589] 

Tw,d 
Average indoor air temperature for wall heat 

loss, destratified case 
Calculated °F 

[596]

[589] 

Wfan Rated fan wattage Site-specific W  

hrfan Annual fan operating hours 

Site-specific, if unknown look up 

in Appendix D: HVAC Fan and 

Pump Operating Hours 

  

Tr,s Indoor temperature at roof deck, stratified case Site-specific or calculated °F 
[596]

[589] 

Tr,d 
Indoor temperature at roof deck, destratified 

case 
Site-specific or calculated °F 

[596]

[589] 

COP Heating efficiency of electric heating system 
Site-specific, calculate if needed: 

 COP = HSPF/3.413 
N/A 

[596]

[589] 
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Variable Description Value Units Ref 

Eff Fuel heating system efficiency Site-specific N/A 
[596]

[589] 

Rr Overall thermal resistance through the roof 

Site-specific, if unknown  

look up in  

Table 3-187 

Table 3-186187 

Hr*ft 2*F/Btu 
[596]

[589] 

Ar Roof area Site-specific Ft2 
[596]

[589] 

Rw 
Overall thermal resistance through the exterior 

walls 

Site-specific, if unknown 

 look up in  

Table 3-187 

Table 3-186187 

Hr*ft 2*F/Btu 
[596]

[589] 

Aw Area of exterior walls  Site-specific Ft2 
[596]

[589] 

hr Ceiling height/roof deck Site-specific ft  
[596]

[589] 

Tstat Temperature set point at the thermostat Site-specific °F 
[596]

[589] 

hstat 
Vertical distance between the floor and the 

thermostat 

Site-specific,  

if unknown use 5 
Ft 

[596]

[589] 

ms 
Estimated heat gain per foot elevation, 

stratified case 
0.8 F/ft 

[596]

[589] 

Hrsheat Total annual heating hours 

Site-specific, if unknown  

look up in Table 3-187  

Table 3-188 

Table 3-188 

Hours 
[596]

[589] 

29.31 Conversion factor 29.31 kWh/therm 
[596]

[589] 

100,000 Conversion factor 100,000 Btu/therm 
[596]

[589] 

PDF Peak day factor See Appendix G N/A  

EUL Effective useful life  See Measure Life section Years 
[596]

[589] 

 

Table 3-187186187 Thermal Resistance Factors 

Location Retrofit New Construction 

Roof (Rr) 15.0 30.0 

Field  Code  Changed
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Location Retrofit New Construction 

Wall (Rw) 6.5 13.0 

 

 

Table 3-188187188 Annual Heating Hours by Climate Zone 

Climate Zone Annual Heating Hours156 

Northern 4,970 

Southwest 4,896 

Coastal 4,981 

Central 4,969 

Pine Barrens 4,899 

Statewide Average 4,955 

Peak Factors 

Table 3-189188189 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 
N/A: No peak demand savings because no savings 

from cooling 
[589][596589] 

Natural gas peak day factor (PDF) Look up in Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The effective useful life (EUL) is 10 years [589][596589]. 

References 

[606][589] Illinois TRM v11, Destratification Fan, pg. 424. https://www.ilsag.info/wp-content/uploads/IL-

TRM_Effective_010123_v11.0_Vol_2_C_and_I_092222_FINAL.pdf  

 

  

 

156 Annual heating hours calculated as the total number of hours colder than 65°F for each climate zone, using representative climate stations and TMY3 

weather data.  

https://www.ilsag.info/wp-content/uploads/IL-TRM_Effective_010123_v11.0_Vol_2_C_and_I_092222_FINAL.pdf
https://www.ilsag.info/wp-content/uploads/IL-TRM_Effective_010123_v11.0_Vol_2_C_and_I_092222_FINAL.pdf
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3.5.16 DUCT SEALING AND DUCT INSULATION 

 

Market Commercial 

Baseline Condition RF 

Baseline  Existing 

End Use Category HVAC 

Measure Last Reviewed January 2023 

Changes Since Last Version  

 

 

Description 

This measure describes evaluating the savings associated with performing duct sealing using mastic sealant, metal tape or 

aerosol sealant to the distribution systems of small commercial buildings with duct systems in unconditioned and semi-

conditioned spaces.  The application of the measure is limited to residential sized systems less than 65,000 Btu/hr of 

cooling capacity applied to small commercial buildings.  Savings calculations are based on test in / test out duct leakage 

measurements. 

Baseline Case 

The baseline condition is existing leaky duct work within an unconditioned or semi-conditioned space in the building. 

Efficient Case 

The efficient condition is sealed duct work within an unconditioned or semi-conditioned space in the building. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ЎὯὡὬ ЎὯὡὬ ЎὯὡὬ  

Where, 

ЎὯὡὬ
ὅὊὓ ὅὊὓ

τππὅὥὴ
 ὅὥὴ ὉὊὒὌ ὝὙὊ  

ρς

ὈὉ ὛὉὉὙ
 

 

ЎὯὡὬ
ὅὊὓ ὅὊὓ

ρχὅὥὴ
 ὅὥὴ ὉὊὒὌ ὝὙὊ  

ρ

ὈὉ ὌὛὖὊ
 

Annual Fuel Savings 

ῳὝὬὩὶάί
ὅὊὓ ὅὊὓ

ρχὅὥὴ
 ὅὥὴ ὉὊὒὌ ὝὙὊ  

ρ

ὈὉ ὃὊὟὉ ὼ ρππ
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Peak Demand Savings 

ɝὯὡ
ῳὯὡὬ

ὉὊὒὌ 
  ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-190189190 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Ƙcooling Annual electric energy savings, cooling Calculated kWh/yr  

ɲƪ²Ƙheating Annual electric energy savings, heating Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

Capcool Capacity of air cooling system Site-specific ton  

Capheat Output capacity of air heating system Site-specific kBtu/hr  

CFM25B 

Standard duct leakage test result at 25 

Pascal pressure differential of the duct 

system prior to sealing 

Site-specific CFM  

CFM25Q 

Standard duct leakage test result at 25 

Pascal pressure differential of the duct 

system after sealing 

Site-specific CFM  

SEER Seasonal energy efficiency ratio  
Site-specific, if unknown look up 

in Table 2-94Table 3-191 
Btu/W·hr [129][590] 



HVAC 

505 

 

Variable Description Value Units Ref 

HSPF Heating seasonal performance factor  
Site-specific, if unknown look up 

in Table 2-94Table 3-191 
Btu/W·hr [129][590] 

DEpre 
Distribution efficiency before duct sealing 

and insulation 
0.89 N/A [599][592] 

AFUE Annual fuel utilization efficiency 
Look up in Table 3-192Table 

3-191192 
 

N/A [129][590] 

EFLHcool Cooling equivalent full load hours 

See Appendix C: Heating and 

Cooling EFLHAppendix C: 

Heating and Cooling EFLH 

Hrs  

EFLHheat Heating equivalent full load hours 

See Appendix C: Heating and 

Cooling EFLHAppendix C: 

Heating and Cooling EFLH 

Hrs  

400 Rule of Thumb, CFM/ton Site-specific, if unknown use 400 CFM/ton  

42&  
Cooling thermal regain factor based on 

duct location 

Semi-conditioned space: 0.0 

Unconditioned space or 

outdoors: 1.0 

N/A [599][592] 

42&  
Heating thermal regain factor based on 

duct location 

Semi-conditioned space: 0.4 

Unconditioned space or 

outdoors: 1.0 

N/A [599][592] 

12 Unit conversion, kBtu/hr·ton 12 
kBtu/ 

hr·ton 
 

100 Unit conversion, kBtu/therm 100 kBtu/therm  

CF Electric coincidence factor Look up in Table 2-96Table 3-193 N/A  

PDF Gas peak day factor Look up in Table 2-96Table 3-193 N/A  

EUL Effective useful life See Measure Life Section Years [591] 

Table 3-191190191 SEER and HSPF Values 

Product Class SEER HSPF 

Split systems ς air conditioners 13 - 

Split systems ς heat pumps 14 8.2 

Single package units ς air conditioners 14 - 

Single package units ς heat pumps 14 8.0 

 

Table 3-192191192 AFUE Values 

Product Class AFUE 

Non-weatherized gas furnaces 0.80 
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Product Class AFUE 

Weatherized gas furnaces 0.81 

 

Peak Factors 

Table 3-193192193 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.69 [599][592] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life  

Table 3-194193194 Measure Life 

Equipment EUL Ref 

Duct Sealing  15 [133][591] 

 

References 

[607][590] 10 CFR Subpart C of Part 430, https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-

430/subpart-C/section-430.32 

[608] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table 

for 2020, http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx 

[591] California eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life 

https://www.caetrm.com/cpuc/table/effusefullife/  

[609][592] Home Energy Services Impact Evaluation, prepared for the Massachusetts Residential Retrofit and Low 

Income Program Area Evaluation, Cadmus Group, Inc., August 2012. 

  

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32
https://www.caetrm.com/cpuc/table/effusefullife/
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3.5.17 EC MOTORS 

 

Market Commercial/Multifamily 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Motor 

Measure Last Reviewed December May 20262 

Changes Since Last Version ¶ Corrected conversion factor in annual fuel savings algorithm 

 

 

Description 

This measure covers the retrofit installation of an Electronically Commuted (EC) motor to replace an existing HVAC supply 

fan motor or hydronic circulator pump motor.  

This measure is not applicable to exhaust fan motors. New construction and replace-on-burnout scenarios are not eligible 

because ECM technology is required in new equipment by federal efficiency standards [600][593]. 

Interactive factors should be applied for motors that supply cooling or heating to account for the reduced cooling load, or 

increased heating load, associated with the lower wattage ECM motor. Interactive factors do not apply if the motor is 

located outside of the conditioned air or hydronic pathway.  

Baseline Case 

An existing HVAC fan or pump with a single-speed, shaded-pole (SP) or permanent-split capacitor (PSC) motor. Baseline 

wattage should be derived from the nameplate rating of the existing motor.  

Efficient Case 

HVAC fan or pump with an Electronically Commuted (EC) Motor 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ ῳὯὡὬ ЎὯὡὬ 

For blower fans: 

ῳὯὡὬ
ὡ ὉὛὊ

ρȟπππ
ὒὊ Ὄὶί ρ Ὄὠὃὅ 

ɝὯὡὬ
ὡ ὉὛὊ

ρȟπππ
ὒὊ Ὄὶί ρ Ὄὠὃὅ  
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For circulator pumps: 

ῳὯὡὬ
ὡ ὡ

ρȟπππ
Ὄὶί ρ Ὄὠὃὅ 

ɝὯὡὬ
ὡ ὡ

ρȟπππ
Ὄὶί ρ Ὄὠὃὅ  

If motor wattage is unknown, estimate as: 

ὡ
πȢχτφὌὖ

ὉὪὪ
 

Annual Fuel Savings 

ɝὬὩὶάί 
ὡ ὉὛὊ

ρȟπππ
ɝ4ὬὩὶάί 

ὡ ὉὛὊ

ρȟπππ
ὒὊ Ὄὶί Ὄὠὃὅ ρπ 

Peak Demand Savings 

ɝὯὡ
ὡ ὉὛὊ

ρȟπππ
ὒὊ ρ Ὄὠὃὅ ὅὊ 

Peak Daily Fuel Savings: 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-195194195 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Ƙh Annual electric heating savings Calculated kWh/yr  

ɲƪ²Ƙc Annual electric cooling savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ  Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak 
Peak Demand Savingsdemand 

savings 
Calculated kW  
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Variable Description Value Units Ref 

ɲ¢ƘŜǊƳǎPeak Peak day fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

Wb Wattage of baseline motor 
Site-specific, if unknown calculate 

from HP  
Watts  

Wq Wattage of efficient motor Site-specific Watts  

Effmotor Motor efficiency 
Site-specific, if unknown look up in 

Table 3-195Table 3-196 

N/A 
[603][596] 

Hrsh Motor operating hours, heating 

Site-specific, if unknown see Appendix 

D: HVAC Fan and Pump Operating 

Hours 

Hrs  

Hrsc Motor operating hours, cooling 

Site-specific, if unknown see Appendix 

D: HVAC Fan and Pump Operating 

Hours 

Hrs  

ESFh Energy savings factor, heating 0.23 N/A [595][602595] 

ESFc Energy savings factor, cooling 0.38  [595][602595] 

LF Motor load factor 0.9 N/A [595][602595] 

HVACe 
HVAC interactivity factor, 

electric 

See Appendix F: HVAC Interactivity 

Factors 
N/A  

HVACd 
HVAC interactivity factor, 

demand 

See Appendix F: HVAC Interactivity 

Factors 
N/A  

HVACff 
HVAC interactivity factor, fossil 

fuel 

See Appendix F: HVAC Interactivity 

Factors 
N/A  

CF Coincidence factor Look up in Table 3-197Table 3-196197 N/A  

PDF Gas peak demand factor Look up in Table 3-197Table 3-196197 N/A  

0.746 Conversion factor 0.746 kWh/HP  

1,000 Conversion factor 1,000 Watts/kW  

100 Conversion factor 100 MMkBtu/Therms  

EUL Effective useful life See Measure Life Section Years  

 

Table 3-196195196 Default Motor Efficiency by Motor Type 

Motor Type Assumed Efficiency 

Shaded Pole (SP) 0.40 

Permanent Split Capacitor (PSC) 0.50 

ECM 0.70 
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Peak Factors 

Table 3-197196197 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.8 [594][601594] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The remaining useful life (RUL) for retrofit projects is assumed to equal to the smaller or the motor EUL or the RUL of the 

host equipment.  Default RUL of the host equipment is 1/3 of the EUL. 

References 

[610][593] Federal standards: U.S. Department of Energy, Federal Register. 164th ed. Vol. 79, July 3, 2014. 

https://www.govinfo.gov/content/pkg/FR-2014-07-03/pdf/FR-2014-07-03.pdf  

[611][594] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs ς 

Residential Multifamily, and Commercial/Industrial Measures. Version 6. April 16, 2018. 

[612][595] US DOE, Evaluation of Retrofit Variable-Speed Furnace Fan Motors, January 2014. 

https://www.nrel.gov/docs/fy14osti/60760.pdf   

[613][596] DOE Building Technologies Office. Energy Savings Potential and Opportunities for High-Efficiency Electric 

Motors in Residential and Commercial Equipment. 

https://www.energy.gov/sites/prod/files/2014/02/f8/Motor%20Energy%20Savings%20Potential%20Report%202

013-12-4.pdf. Accessed December 2022. 

 

  

https://www.govinfo.gov/content/pkg/FR-2014-07-03/pdf/FR-2014-07-03.pdf
https://www.nrel.gov/docs/fy14osti/60760.pdf
https://www.energy.gov/sites/prod/files/2014/02/f8/Motor%20Energy%20Savings%20Potential%20Report%202013-12-4.pdf
https://www.energy.gov/sites/prod/files/2014/02/f8/Motor%20Energy%20Savings%20Potential%20Report%202013-12-4.pdf
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3.5.18 ECONOMIZER CONTROLS 

 

Market Commercial/Multifamily  

Baseline Condition NC/RF 

Baseline  Existing 

End Use Subcategory Control  

Measure Last Reviewed February 2024March 2026 

Changes Since Last Version ¶ Added note directing users to the Advanced Rooftop Controls section when the 

measure includes DCV or a supply fan VFD on constant-volume, single-speed RTUs. 

¶ Updated reference links 

 

 

Description 

This measure involves the installation of a dual enthalpy economizer to provide free cooling during the appropriate 

ambient conditions. Enthalpy refers to the total heat content of the air. A dual enthalpy economizer uses two sensors τ 

one measuring return air enthalpy and one measuring outdoor air enthalpy. Dampers are modulated for optimum and 

lowest enthalpy to be used for cooling.  Retrofit installations are only eligible for savings if the existing HVAC system does 

not have a functioning economizer. 

New construction installations are only eligible for savings when economizers are not already required by the IECC 2021 

Energy Code, Section C403.5. 

If this economizer upgrade is installed together with either demand-controlled ventilation (DCV) or a supply fan VFD on 

the same constant-volume rooftop unit, refer to section 3.5.243.5.24 for advanced rooftop controls. 

Baseline Case 

RF: The baseline condition is the site-specific HVAC unit with fixed outside air (no economizer). Use site-specific tonnage 

for calculation. 

NC: New construction installations only eligible if economizer not required by code. The NC baseline is the site-specific and 

code-compliant HVAC unit with fixed outside air. Use site-specific tonnage for calculation.  

Efficient Case 

The efficiency condition is assumed to be an enthalpy economizer equipped with sensors that monitor the enthalpy of 

outside air and return air and modulate the outside air damper to optimize energy performance. 



HVAC 

512 

 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ Ὕέὲί ὼ 
ὯὡὬ

ὸέὲ
  

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ π 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Energy Savings 

ɝὝὬὩὶά ῳὝὬὩὶάίὉὟὒ 

 

Calculation Parameters 

Table 3-198197198 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

Tons 
Rated capacity of the cooling system retrofitted with 

an economizer 
Site specific Tons  

(kWh/ton)Econ Annual electric energy savings per ton of cooling 
Look up in Table 

3-198Table 3-199 
Hrs/yrkWh/ton [604][597] 

CF Electric coincidence factor 
Look up in Table 

3-199Table 3-200 
N/A  

PDF Gas peak demand factor 
Look up in Table 

3-199Table 3-200 
N/A  



HVAC 

513 

 

Variable Description Value Units Ref 

EUL Effective useful life 
See Measure Life 

Section 
Years  

 

Table 3-199198199 Economizer savings kWh per Cooling Ton 

Building Type (kWh/ton)Econ 

Assembly  27 

Big Box Retail 152 

Fast Food Restaurant 39 

Full Service SertaurantRestaurant 31 

Light Industrial 25 

Elementary School 42 

Small Office 186 

Small Retail 95 

Religious 6 

Warehouse 2 

Other 61 

 

 

Peak Factors 

Table 3-200199200 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The effective useful life (EUL) is 10 years [605].Error! Reference source not found.[598]  

References 

[597]  New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs ς Version 

1013. (New York State Joint Utilities, 20222026), Appendix J Pg 1289-12901013-1014 

https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f11006
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71bdd/$FILE/NYS%20TRM%20V10.pdfhttps://dps.ny.gov/system/files/documents/2026/01/nys-trm-

v13_consolidated_clean.pdf   

  

https://dps.ny.gov/system/files/documents/2026/01/nys-trm-v13_consolidated_clean.pdf
https://dps.ny.gov/system/files/documents/2026/01/nys-trm-v13_consolidated_clean.pdf
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3.5.19 MICROPROCESSOR-BASED CONTROLS 

 

Market Commercial  

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory HVAC 

Measure Last Reviewed February 2025 

Changes Since Last Version  ¶ Renamed ǘƻ άaƛŎǊƻǇǊƻŎŜǎǎƻǊ-.ŀǎŜŘ /ƻƴǘǊƻƭǎέ ŦǊƻƳ ά9ƭŜŎǘǊƻƴƛŎ CǳŜƭ-Use 

9ŎƻƴƻƳƛȊŜǊέ 

¶ Added electric savings for AC applications 

 

 

Description 

These devices provide intelligent microprocessor-based control logic for commercial steam and hydronic heating systems 

and commercial air conditioning systems. They optimize energy consumption by adjusting burner or compressor run 

ǇŀǘǘŜǊƴǎ ǘƻ ƳŀǘŎƘ ǘƘŜ ǎȅǎǘŜƳΩǎ ƭƻŀŘΦ ¢ƘŜȅ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŎƻƴǘǊƻƭ Ǝŀǎ ƻǊ ƻƛƭ ŎƻƴǎǳƳǇǘƛƻƴ ŦƻǊ ŀƴȅ ǘȅǇŜ ƻŦ ōƻƛƭŜǊ ƻǊ ŦƻǊŎŜŘ ŀƛǊ 

furnace system.  

Baseline Case 

A heating or cooling system system without an intelligent microprocessor control-fuel use economizer. 

Efficient Case 

A heating or cooling system system with an intelligent microprocessor control. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ὯὡὬ Ὂ ȟ 

Where, 

ὯὡὬ
ὅὥὴ

ὉὪὪ ρȟπππ
ὉὊὒὌ  

Annual Fuel Savings 

ɝὝὬὩὶάίὝὬὩὶάί Ὂ ȟ 
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Where, 

ὝὬὩὶάί
ὅὥὴ

ὉὪὪρππȟπππ
ὉὊὒὌ  

To calculate savings in gallons of delivered fuel, use Table 3-200. Table 3-201 

Table 3-201200201 Fuel Savings in Gallons of Delivered Fuel 

Delivered Fuel Fuel savings (gallons) 

Oil ЎὋὥὰ
ɝὝὬὩὶάί

ρȢτ
 

Propane ЎὋὥὰ
ɝὝὬὩὶάί

πȢωρφ
 

 

Annual Peak Demand Savings 

ɝὯὡ ὔȾὃ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝË7È%5, 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-202201202 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric savings Calculated kWh/yr  

ɲƪ²Peak Peak electric savings Calculated kW  

ɲƪ²ƘLife Lifetime electric savings Calculated kWh  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  
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Variable Description Value Units Ref 

ThermsAnnual 

Annual consumption of uncontrolled 

boiler or furnace 
Calculated Therms/yr  

Cap 
Heating capacity of uncontrolled boiler 

or furnace  
Site-specific Btu/h  

Eff 
Heating efficiency of uncontrolled boiler 

or furnace 
Site-specific N/A  

EFLHh Effective full-load hours, heating 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: Heating 

and Cooling EFLH 

Hr/yr  

EFLHc Effective full-load hours, cooling 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: Heating 

and Cooling EFLH  

Hr/yr  

Fsvg,c 
Approximate energy savings factor, 

cooling 
0.144 N/A [607][1][600] 

Fsvg,h 
Approximate energy savings factor, 

heating 
0.128 N/A [607][1][600] 

100,000 Conversion from Btu to therm 100,000 Therm/Btu  

1.4 Conversion from therms to gallons of oil 1.4 Therms/gal [607][1][600] 

0.916 
Conversion from therms to gallons of 

propane 
0.916 Therms/gal [607][1][600] 

PDF Gas peak day factor 
See Appendix GTable 

3-203 
N/A  

EUL Effective useful life 
See Measure Life 

Measure Life Section 
Years  

 

Peak Factors 

Table 3-203202203 Peak Factors 

Peak Factor Value Ref 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The effective useful life (EUL) is the smaller of the economizer EUL of 15 years or the RUL of the host equipment 

[606].[598][599] 
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References 

[614][598] New Jersey Board of Public UtilitiesΣ bŜǿ WŜǊǎŜȅΩǎ /ƭŜŀƴ 9ƴŜǊƎȅ tǊƻƎǊŀƳTM Protocols to Measure 

Resource Savings, FY2021 Addendum, Appendix A Measure Lives  

[615] Intellidyne LLC & Brookhaven National Laboratories, NYSERDA: A Technology Demonstration and 

Validation Project for Intellidyne Energy Saving Control, March 2007, Page 3, Table 2, Average of the Four Degree 

Day Adjusted Heating Sites 

http://smartbuildingproducts.com/casestudies/files/NYSERDA%20final%20report%203-23-07.pdf  

[616][599] Oak Ridge National Laboratory, Fuel Conversions Needed in the Weatherization Assistant, 

https://weatherization.ornl.gov/wp-content/uploads/2018/05/FuelConversions.pdf  

http://smartbuildingproducts.com/casestudies/files/NYSERDA%20final%20report%203-23-07.pdf
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3.5.20 GUEST ROOM EMS 

 

Market Commercial 

Baseline Condition RF 

Baseline Existing 

End Use Subcategory HVAC controls 

Measure Last Reviewed November 2022 

 

 

Description 

This measure covers the installation of an Energy Management System (EMS) in hotel/motel guest rooms or dormitories 

which automatically adjust the temperature setback during unoccupied periods. Network controlled systems must also 

include occupancy sensors in guest rooms. Room occupancy is typically detected by occupancy sensors, infrared sensors or 

key cards. During unoccupied periods the default setting for controlled units should differ by at least 5 degrees from the 

operating setpoint. Savings are based ƻƴ ǘƘŜ 9a{ ǎȅǎǘŜƳΩǎ ŀōƛƭƛǘȅ ǘƻ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŀŘƧǳǎǘ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ǎŜǘǇƻƛƴǘ ƻŦ ǘƘŜ 

guest room for various occupancy modes reducing the consumption of electricity and/or gas by requiring less heating 

and/or cooling when a room or a facility is vacant or unoccupied. Measure applicable to Motel, Hotel and Dormitory 

building types only. 

Baseline Case 

Hotel/motel rooms or dormitories with manual heating/cooling temperature set-points and on/off controls. 

Efficient Case 

Hotel/motel guest room or dormitory with an EMS that automatically adjusts room temperature based on room 

occupancy during unoccupied periods. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

If electric heat: 

ЎὯὡὬװЎὯὡὬ ЎὯὡὬ  

If fuel heat: 

ЎὯὡὬװװὯὡὬ  

Where, 

ɝὯὡὬ
Ὕ Ὄὶί χ Ὓ ρφψὌὶί χ

ρφψ
Ὕ

ὖ ὅὥὴ ρςὉὊὒὌ

ὉὉὙ
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ɝὯὡὬ Ὕ
Ὕ Ὄὶί χ Ὓ ρφψὌὶί χ

ρφψ

ὖ ὅὥὴ ὉὊὒὌ

ὅὕὖσȟτρς
 

Annual Fuel Savings 

If fuel heat: 

ɝὝὬὩὶάίὝ
Ὕ Ὄὶί χ Ὓ ρφψὌὶί χ

ρφψ

ὖ ὥὴ ὉὊὒὌ

ὃὊὟὉρππȟπππ
 

Peak Demand Savings 

ЎὯὡὬװ
ЎὯὡὬ

ὉὊὒὌ
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ЎὝὬὩὶάίװ ὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

 

Calculation Parameters 

Table 3-204203204 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ 
Annual electric energy 

savings 
Calculated kWh/yr  

ɲƪ²Ƙcool 

Annual cooling electric 

energy savings 
Calculated kWh/yr  

ɲƪ²Ƙheat 

Annual heating electric 

energy savings 
Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife 
Lifetime electric energy 

savings 
Calculated kWh  
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Variable Description Value Units Ref 

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

Caph Heating Capacity  Site-specific Btu/hr  

Capc Cooling capacity  Site-specific Tons  

Th 
Occupied heating 

setpoint temperature 
Site-specific °F  

Tc 

Occupied cooling setpoint 

temperature 
Site-specific °F  

COP 

Electric heating system 

coefficient of 

performance 

Site-specific; use 1.0 for electric resistance heat N/A  

AFUE 
Heating Annual Fuel 

Utilization Efficiency 

Site-specific. If unknown, use code compliant 

efficiency when the equipment was new. If 

equipment age unknown, use vintage efficiency 

for site-specific equipment type in Appendix E: 

Code-Compliant EfficienciesAppendix E: Code-

Compliant Efficiencies 

N/A  

EER 
Cooling Energy Efficiency 

Ratio 

Site-specific. If unknown, use code compliant 

efficiency when the equipment was new. If 

equipment age unknown, use vintage efficiency 

for site-specific equipment type in Appendix E: 

Code-Compliant EfficienciesAppendix E: Code-

Compliant Efficiencies 

Btu/hr-W  

Hrswk Weekly occupied hours157 Site-specific; default to 84  Hr/wk  

Sh 
Heating setback 

temperature 
Site-specific; default to Th - 5 °F  

Sc 

Cooling setback 

temperature 
Site-specific; default to Tc + 5 °F  

Ph 
Heating savings fraction 

per degree of setback 
0.03 N/A [600][609601] 

Pc 
Cooling savings fraction 

per degree of setback 
0.06 N/A [600][609601] 

EFLHh 

Heating Equivalent Full 

Load Hours. Measure 

applicable to Motel, Hotel 

and Dormitory building 

types only. 

Look up in Appendix C: Heating and Cooling 

EFLHAppendix C: Heating and Cooling EFLH 
Hr [601][610602] 

 

157 Default value assumes operating hours is 12 hours a day, 7 days a week.  
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Variable Description Value Units Ref 

EFLHc 

Cooling Equivalent Full 

Load Hours. Measure 

applicable to Motel, Hotel 

and Dormitory building 

types only. 

Look up in Appendix C: Heating and Cooling 

EFLHAppendix C: Heating and Cooling EFLH 
Hr [601][610602] 

12 
Conversion from tons to 

kBtu/hr 
12 kBtu/h/ton  

168 Hours per week 168 Hr/wk  

7 

Weekly hours for 

setback/setup adjustment 

based on 1 setback/setup 

per day, 7 days per week 

7 Hr/wk  

3,412 
Conversion from Btu to 

kWh 
3,412 Btu/kWh  

100,000 
Conversion from Btu to 

therms 
100,000 Btu/therm  

CF Coincidence factor Look up in Table 3-205Table 3-204205 kW/kWh  

PDF Peak day factor Look up in Table 3-205Table 3-204205   

EUL Effective useful life See Measure Life Section Years  

 

Peak Factors 

Table 3-205204205 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.65 [602][611603] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The effective useful life (EUL) for add-on equipment is limited to the remaining useful life (RUL) of the underlying system. If 

unknown, assume 1/3 of the EUL of the base HVAC equipment (look up in relevant HVAC measure). 

References 

[617][600] ENERGY STAR Programmable Thermostat Calculator. Savings assumptions per 2004 Industry Data. 

[618][601] Simulations of prototypical buildings from the NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022. 
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[619][602] Average of Massachusetts Utilities summer coincidence factors. Massachusetts eTRM, 2020 update, 

measure code COM-HVAC-HOS. Available online: 

https://www.masssavedata.com/Public/TechnicalReferenceLibrary  

 

 

  

https://www.masssavedata.com/Public/TechnicalReferenceLibrary


HVAC 

524 

 

3.5.21 SMART THERMOSTATS 

 

Market Commercial/Multifamily 

Baseline Condition TOS/NC/RF 

Baseline  Code/ISP/Existing 

End Use Subcategory HVAC Control 

Measure Last Reviewed April 2025May 2026 

Changes Since Last Version ¶ Updated links to appendix look ups 

¶ Added default assumption guidance for unknown equipment capacityAdded 

conversion factor from kBtu to therms 

 

 

Description 

The smart thermostat measure involves the replacement of a manually operated or conventional programmable 

ǘƘŜǊƳƻǎǘŀǘ ǿƛǘƘ ŀ άǎƳŀǊǘέ ǘƘŜǊƳƻǎǘŀǘ όŘŜŦƛƴŜŘ ōŜƭƻǿύΦ ¢Ƙƛǎ ƳŜŀǎǳǊŜ ƻƴƭȅ ŀǇǇƭƛŜǎ ǘƻ ǘƘŜǊƳƻǎǘŀǘǎ ǘƘŀǘ ŎƻƴǘǊƻƭ ŎŜƴǘǊŀƭ !κ/Σ 

heat pump, furnace, or rooftop units (RTUs) with capacity up to 300,000 Btu/h that serve normal conditioned spaces, not 

semi-conditioned spaces or spaces with large, frequently open doors (e.g., loading docks and car repair shops). 

Thermostats for larger systems should be treated as custom measures. This measure may be a time of sale, retrofit, direct 

install, or new construction measure. 

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

Baseline Case 

Retrofit and DI: As a retrofit measure, the baseline equipment is the in-situ manually operated or properly programmed 

thermostat that was replaced. If a manually operated non-programmable thermostat baseline is claimed, supporting 

photographic documentation should be collected.  

Time of Sale or New Construction: The baseline condition is a programmable thermostat meeting minimum efficiency 

standards as presented in the 2021 International Energy Conservation Code (IECC 2021). 

Efficient Case 

The efficient condition is a smart thermostat that has earned ENERGY STAR certification[604][613605] or has followed the 

ENERGY STAR product requirements[605][614606]. 

Annual Energy Savings Algorithms 

As smart thermostats are control technologies, when possible, heating and cooling savings should be calculated based on 

data from installed thermostats [606][615607]. Otherwise, cooling savings should only be claimed for buildings with 
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central air conditioning. Heating savings may be claimed for buildings with electric resistance, heat pump, or non-electric 

heating. 

Annual Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ɝὯὡὬ  

Where, 

ῳὯὡὬ ὅὅὃὖ  ὉὊὒὌ
ρ

ὉὪὪ
 ὛὊ ȟ 

ῳὯὡὬ Ὄὅὃὖ  ὉὊὒὌ 
ρ

ὌὛὖὊ
 ὛὊ ȟ 

Annual Fuel Savings 

ɝὝὬὩὶάίὌὅὃὖ  ὉὊὒὌ 
ρ

ὃὊὟὉ
 ὛὊ

ρ

ρππ
 

Peak Demand Savings158 

ɝὯὡ π 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Energy Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-206205206 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

 

158 The smart thermostat measure as defined here (i.e., without a corresponding demand reduction program) is assumed to have no demand savings. 
Smart thermostats with a demand response program added on top may generate demand savings. 
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Variable Description Value Units Ref 

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

CCAP 
Cooling capacity of existing AC 

unit 

Site-specific, if unknown use 

program- or sector-specific 

weighted assumption 

If no assumption available, 

use 115 

kBtu/hr [611][620612] 

Effcool 

Cooling efficiency of controlled 

unit (SEER, SEER2, or IEER). For 

GSHP, use EER. 

Site-specific, if unknown look 

up in Appendix E: Code-

Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

Btu/W-h  

HCAPfuel 
Heating capacity of existing 

furnace unit 

Site-specific, if unknown use 

program- or sector-specific 

weighted assumption 

If no assumption available, 

use 77 

kBtu/hr [611][620612] 

AFUE 
Annual Fuel Utilization 

Efficiency  

Site-specific, if unknown look 

up in Appendix E: Code-

Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

N/A  

HCAPelec 

Heating capacity of existing 

heat pump or electric 

resistance unit 

Site-specific, if unknown use 

program- or sector-specific 

weighted assumption 

If no assumption available, 

use 77 

kBtu/hr [611][620612] 

HSPF 
Heating seasonal performance 

factor of controlled unit 

Site-specific, if unknown look 

up in Appendix E: Code-

Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

For electric resistance heat, 

use 3.412 

Btu/W-h  

SFelec,c 

Electrical cooling percent 

savings from thermostat 

relative to baseline control 

Look up in Table 3-207Table 

3-206207 
% [608][617609][609][618610] 

SFelec,h 

Electrical heating percent 

savings from thermostat 

relative to baseline control 

Look up in Table 3-207Table 

3-206207 
% [608][617609][609][618610] 
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Variable Description Value Units Ref 

SFfuel 

Heating fuel percent savings 

from thermostat relative to 

baseline control. 

Look up in Table 3-207Table 

3-206207 
% [608][617609][609][618610] 

EFLHc 
Full load hours for cooling 

equipment 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: Heating and 

Cooling EFLH 

Hrs/yr [603][612604] 

EFLHh 

Full load hours for heating 

equipment 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: Heating and 

Cooling EFLH 

Hrs/yr [603][612604] 

100 
Conversion factor from kBtu to 

therms 
100 kBtu/therms  

CF Electric coincidence factor 
Look up in Table 3-208Table 

3-207208 
N/A  

PDF Gas peak day factor 
Look up in Table 3-208Table 

3-207208 
N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 3-207206207 Saving Factors for Smart Thermostats by Baseline Technology 

Fuel and Function 

Baseline Technology 

Manual  

Thermostat 

Programmable 

Thermostat 
Unknown 

Savings factor for electric cooling, SFelec,c 5% 3% 3% 

Savings factor for electric heating, SFelec,h 4% 2% 2% 

Savings factor for fuel heating, SFfuel 5% 2% 2% 

 

Peak Factors 

Table 3-208207208 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  
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Measure Life 

The effective useful life (EUL) IS 7.5 years [607][616608].   

References 

[620][603] Simulations of prototypical buildings from NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022. 

[621][604] 9b9wD¸ {¢!wΩǎ ǉǳŀƭƛŦƛŜŘ ǇǊƻŘǳŎǘǎ ƭƛǎǘ ŦƻǊ ǎƳŀǊǘ ǘƘŜǊƳƻǎǘŀǘǎΥ 

https://data.energystar.gov/dataset/ENERGY-STAR-Certified-Connected-Thermostats/7p2p-wkbf 

[622][605] ENERGY STAR Smart Thermostat Specification, from which most requirements based: 

https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Program%20Requirements%20for%20Conn

ected%20Thermostats%20Version%201.0.pdf 

[623][606] NEEP has developed a Guidance Document detailing methodology to claim savings from smart 

thermostats, available here: 

https://neep.org/sites/default/files/resources/ClaimingSavingsfromSmartThermostatsGuidanceDocumentFinal.p

df. This guidance uses the metric developed for the ENERGY STAR certification to develop geographically and 

temporally specific savings averages for program claims. These calculated savings numbers are expected to be 

more accurate and potentially yield higher level of savings than the estimates provided in the TRM.   

[624][607] Based on professional judgment of TRM technical team. EULs observed for residential applications 

include: 11 years in AR TRM and 10 years in IL TRM, both of which are based on programmable thermostat EULs. 

CA workpapers conclude 3-year EUL using persistence modeling. RTF concludes a 5-year EUL based on CA 

workpapers and concerns that there is little basis for assuming long-time persistence of savings, considering past 

ŎƘŀƭƭŜƴƎŜǎ ǿƛǘƘ Ƴŀƴǳŀƭ ƻǾŜǊǊƛŘŜǎ ŀƴŘ άƪƴƻǿ-Ƙƻǿέ ƴŜŜŘŜŘ ǘƻ ǳǎŜ ǿƛŦƛ-connected devices, including 

communicating hardware and software downloading. For discussion, see Northwest Regional Technical Forum 

April 2017. https://nwcouncil.box.com/v/ResConnectedTstatsv1-2  

[625][608] The savings percentages claimed for manual thermostats include the savings associated with upgrading 

from manual thermostats to programmable thermostats, which a 2015 MEMD study reported as about 3% 

savings for gas customers and 2% savings for electric customers. 

http://www.michigan.gov/documents/mpsc/CI_Programmable_TStats_MEMD_6_15_15_491808_7.pdf  

[626][609] Relative to a programmable thermostat, smart thermostats have savings opportunities available from a 

άǎƳŀǊǘ ǊŜŎƻǾŜǊȅέ ŦǳƴŎǘƛƻƴΣ ǿƘƛŎƘ ŜƴŀōƭŜǎ ǳǎŜǊǎ ǘƻ ǎŜǘ ǘƘŜ ǘƛƳŜ ǘƘŜȅ ǿƻǳƭŘ ƭƛƪŜ ǘƘŜ ōǳƛƭŘƛƴƎ ǘƻ ǊŜŀŎƘ ŀ 

temperature as opposed to setting a time that the unit should start operating. Savings are also available from 

ƛƳǇǊƻǾŜŘ ŜǊǊƻǊ ŘŜǘŜŎǘƛƻƴ ŀƴŘ ŦǊƻƳ ƭƻŎƪƛƴƎ ƻǳǘ ōǳƛƭŘƛƴƎ ƻŎŎǳǇŀƴǘǎΩ ŀōƛƭƛǘȅ ǘƻ ƻǾŜǊǊƛŘŜ ǇǊƻƎǊŀƳƳŜŘ ǎŎƘŜŘǳƭŜǎΦ 

Individual case studies have demonstrated savings in a variety of small commercial applications, but large-scale 

evaluations of smart thermostat savings have so far been limited to thermostats installed in residential 

ŀǇǇƭƛŎŀǘƛƻƴǎΦ /[9!wŜǎǳƭǘΩǎ άDǳƛŘŜ ǘƻ {ƳŀǊǘ ¢ƘŜǊƳƻǎǘŀǘǎέ ǊŜǇƻǊǘǎ ǘƘŜ ǊŀƴƎŜǎ ƻŦ ǎŀǾƛƴƎǎ ƳŜŀǎǳǊŜŘ ƛƴ ǊŜŎŜƴǘ 

residential evaluations, relative to a baseline that blended programmable and manual thermostats: 10ς13% for 

gas savings; 14ς18% for electric cooling savings; and 6ς13% for electric heating savings. 

https://www.clearesult.com/insights/whitepapers/guide-to-smart-thermostats/  

[627][610] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table 

for 2020, http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx 

[628][611] Default equipment capacities based on analysis of ComStock data for heating and cooling equipment less 

than 300 kBtu/h in commercial buildings in New Jersey. Recommend using site-specific, program-specific, or 

sector-specific assumptions if available. 

 

https://data.energystar.gov/dataset/ENERGY-STAR-Certified-Connected-Thermostats/7p2p-wkbf
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Program%20Requirements%20for%20Connected%20Thermostats%20Version%201.0.pdf
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Program%20Requirements%20for%20Connected%20Thermostats%20Version%201.0.pdf
https://neep.org/sites/default/files/resources/ClaimingSavingsfromSmartThermostatsGuidanceDocumentFinal.pdf
https://neep.org/sites/default/files/resources/ClaimingSavingsfromSmartThermostatsGuidanceDocumentFinal.pdf
https://nwcouncil.box.com/v/ResConnectedTstatsv1-2
http://www.michigan.gov/documents/mpsc/CI_Programmable_TStats_MEMD_6_15_15_491808_7.pdf
https://www.clearesult.com/insights/whitepapers/guide-to-smart-thermostats/
https://www.clearesult.com/insights/whitepapers/guide-to-smart-thermostats/
http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx
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3.5.22 STEAM TRAP REPAIR/REPLACE 

 

Market Commercial  

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Controls 

Measure Last Reviewed May 2023 

Changes Since Last Version ¶ Corrected conversion factor in savings equation 

 

 

Description 

This measure covers the repair or replacement of leaking or blow-through steam traps in existing commercial steam 

systems served by fossil fuel-fired boilers. Steam traps that fail open allow excess steam to escape, thus increasing the 

amount of steam that must be generated to meet end-use requirements. This measure is intended for the repair or 

replacement of steam traps failed open only and requires the completion of a steam trap assessment to ensure the 

number of failed open steam traps are properly quantified. This measure does not apply to municipal steam systems. 

Energy savings from the installation of a stream trap monitoring system may not be claimed in conjunction with the saving 

presented in this measure.  

The savings in this measure are per-steam trap. Savings should be multiplied by the total number of steam traps replaced. 

This measure is applicable to low pressure (Җ15 psig) and high pressure (>15 psig) steam traps. 

Baseline Case 

The baseline case is the existing leaking or blow-through steam traps. 

Efficient Case 

The efficient case is the repaired or replaced steam traps. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ὔȾὃ 

Annual Fuel Savings 

ɝὝὬὩὶάίὒέίί
ɝὌ

ὉὪὪ

Ὤὶί

ρππȟπππ
Ὂ Ὂ  

Where, 
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ὒέίί φπ
“

τ
ὍὈ ὴίὭὥȢ Ὂ Ὂ  

ὴίὭὥὴίὭὫὴ  

Annual Peak Demand Savings 

ɝὯὡ ὔȾὃ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὔȾὃ 

Lifetime Fuel Savings 

ɝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-209208209 Calculation Parameters 

Variable Description Value Units Ref 

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

Losssteam Hourly steam loss per failed trap Calculated Lb/hr  

psia Absolute steam pressure Calculated psi  

psig Steam gauge pressure 

Site-specific, if 

unknown look up in 

Table 3-211Table 

3-210211 

psi [612][621613] 

Eff Thermal efficiency of boiler 

Site-specific, if 

unknown look up in 

Table 3-211Table 

3-210211 

Et or AFUE [612][621613] 

Hrs Annual hours trap pressurized 

Site-specific, if 

unknown look up in 

Table 3-211Table 

3-210211 

Hours [612][621613] 



HVAC 

532 

 

Variable Description Value Units Ref 

ID Internial diameter of steam trap orifice 

Site-specific, if 

unknown look up in 

Table 3-211Table 

3-210211 

Inches  

FCR 

Condensate return factor, used to account for the 

proportion of energy lost that is returned to the system 

via condensate line 

If no condensate 

return: 1.00 

Otherwise, look up 

in Table 3-211Table 

3-210211 

N/A [612][621613] 

ɲIvap 
Heat of vaporization (latent heat) at system operating 

pressure 

Look up in Table 

3-210Table 

3-209210 

Btu/lb  

Fdischarge Discharge coefficient 

Look up in Table 

3-211Table 

3-210211 

N/A [612][621613] 

Floss Steam loss adjustment factor 

Look up in Table 

3-211Table 

3-210211 

N/A [612][621613] 

patm Atmospheric pressure 14.7 psi  

60 EƳǇƛǊƛŎŀƭƭȅ ŘŜǊƛǾŜŘ Ŏƻƴǎǘŀƴǘ ƛƴ DǊŀǎƘƻŦΩǎ Ŝǉǳŀǘƛƻƴ 60 
lbm/ in0.06-

lb0.97-hr 
[613][622614] 

ˉκп Orifice area development factor ˉκп N/A  

0.97 EƳǇƛǊƛŎŀƭƭȅ ŘŜǊƛǾŜŘ Ŏƻƴǎǘŀƴǘ ƛƴ DǊŀǎƘƻŦΩǎ Ŝǉǳŀǘƛƻƴ 0.97 N/A [613][622614] 

100,000 Conversion factor 100,000 Btu/therm  

PDF Gas peak day factor 
See Table 

3-212Appendix G 
N/A  

EUL Effective useful life 
 See Measure Life 

section 
Years  

 

Table 3-210209210 Heat of Vaporization 

Gauge Pressure (psig) Heat of Vaporization (Btu/lb) 

0 970 

1 968 

2 966 

5 960 

10 952 

Gauge Pressure (psig) Heat of Vaporization (Btu/lb) 

15 945 

20 939 

25 934 

30 929 

40 920 
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Gauge Pressure (psig) Heat of Vaporization (Btu/lb) 

50 912 

60 905 

70 898 

80 892 

90 886 

100 880 

110 875 

120 871 

125 868 

Gauge Pressure (psig) Heat of Vaporization (Btu/lb) 

130 866 

140 861 

150 857 

160 853 

180 845 

200 837 

225 829 

250 820 

 

Table 3-211210211 Default Steam Trap Parameters 

Parameter Low Pressure (Җ15 psig) High Pressure (>15psig) 

Guage pressure (psig) 7.2 86.7 

Orifice size (ID) 0.25 0.156 

Annual hours 2,525 6,558 

Boiler efficiency 0.80 0.80 

Steam loss adjustment factor (Floss) 0.369 0.369 

Discharge coefficient (Fdischarge) 0.70 0.70 

Condensate return factor (FCR) 0.363 0.363 

 

Peak Factors 

Table 3-212211212 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) Look up in Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The effective useful life (EUL) is 6 years [613][622614]. 
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References 

[629][612] 9w{Σ ά¢ǿƻ-¢ƛŜǊ {ǘŜŀƳ ¢ǊŀǇ {ŀǾƛƴƎǎ {ǘǳŘȅέΣ !ǇǊƛƭ нсΣ нлмуΦ ǇƎ рΦ 
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tƘŀǎŜ нέ aŀǊŎƘ уΣ нлмтΦ tƎΦ сΦ 
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3.5.23 MAINTENANCE 

 

Market Commercial/Multifamily  

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Maintenance  

Measure Last Reviewed April 20256 

Changes Since Last Version ¶ Corrected Btu/h listed in description 

¶ Clarified improvement factor nomenclature and Fimprove,elec look up table 

¶ Clarified description languageAdded EER rated systems to kWh algorithm 

 

 

Description 

This section provides energy savings algorithms for existing HVAC tune ups in commercial applications. Efficiency of 

ǾŀǊƛƻǳǎ I±!/ ¦ƴƛǘǎ ŘŜƎǊŀŘŜǎ ǿƛǘƘ ŀƎŜ ŀƴŘ ŀ άǘǳƴŜ-ǳǇέ  ƻǊ ǇǊŜǾŜƴǘŀǘƛǾŜ ƳŀƛƴǘŜƴŀƴŎŜ Ŏŀƴ ƘŜƭǇ ǊŜǎǘƻǊŜ ǎƻƳŜ ƻŦ ǘƘŜ ƭƻǎǘ 

efficiency. 

For gas applications, a tune-up of non-residential fossil space heating boilers or furnaces involves cleaning and inspection, 

adjusting air flow, reduce stack temperatures (for boilers), and adjust burner input among other steps.  

Electric Units such as Central A/C and heat pumps also benefit greatly from tune ups. A tune up typically includes air filter 

replacement, cleaning of coils and fans, repair of case insulation,refrigerant charge adjustments, and air flow adjustments. 

This measure only applies to central AC Systems or heat pumps of  20 tons (240,000 BTU/h) or less. 

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

Baseline Case 

Gas: Existing gas space heating boiler or furnace that has not received a tune-up in 3 years or more. 

Electric: Existing central A/C air source heat pump, ground source heat pump, ductless mini-split heat pump, mini-split 

A/C, PTAC, or PTHP unit that has not received a tune-up in 3 years or more. 

Efficient Case 

Gas: Gas unit that has undergone a tune-up in accordance with the program requirements. 

Electric: Electric unit that has undergone a tune-up in accordance with the program requirements. 
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Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ɝὯὡὬ  

Where, 

/ŀƭŎǳƭŀǘŜ ɲƪ²Ƙ/ƻƻƭ ŀƴŘ ɲƪ²ƘIŜŀǘ ǳǎƛƴƎ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ŀƭƎƻǊƛǘƘƳ ōŜƭƻǿ ōŀǎŜŘ ƻƴ ŀǾŀƛƭŀōƭŜ ŜŦŦƛŎƛŜƴŎȅ ǊŀǘƛƴƎΥ 

ɝὯὡὬ ὅὥὰὧόὰὥὸὩ όίὭὲὫ ὥὴὴὶέὴὶὭὥὸὩ ὩήόὥὸὭέὲ Ὥὲ 4ÁÂÌÅ σȤςρσ4ÁÂÌÅ σȤςρςςρσ  

ɝὯὡὬ ὅὥὰὧόὰὥὸὩ όίὭὲὫ ὥὴὴὶέὴὶὭὥὸὩ ὩήόὥὸὭέὲ Ὥὲ 4ÁÂÌÅ σȤςρσ4ÁÂÌÅ σȤςρςςρσ 

Ὂ ȟ  
ὉὪὪȟ ὉὪὪȟ

ὉὪὪȟ
 

Table 3-213212213 ɲƪ²ƘCool ŀƴŘ ɲƪ²ƘHeat Equations 

Parameter 

Heating or cooling 

efficiency metric used in 

equipment specification 

Equation 

ɲƪ²ƘCool 

SEER ɝὯὡὬ ὅὥὴ ὉὊὒὌ
ρ

ὛὉὉὙ
Ὂ ȟ  

SEER2 ɝὯὡὬ ὅὥὴ ὉὊὒὌ
ρ

ὛὉὉὙς
Ὂ ȟ  

EER159 ɝὯὡὬ ὅὥὴ ὉὊὒὌ
ρ

ὉὉὙȟ Ⱦ

Ὂ ȟ  

IEER ɝὯὡὬ ὅὥὴ ὉὊὒὌ
ρ

ὍὉὉὙ
Ὂ ȟ  

ɲƪ²ƘHeat 

HSPF ɝὯὡὬ ὅὥὴ ὉὊὒὌ
ρ

ὌὛὖὊ
Ὂ ȟ  

HSPF2 ɝὯὡὬ ὅὥὴ ὉὊὒὌ
ρ

ὌὛὖὊς
Ὂ ȟ  

COP ɝὯὡὬ ὅὥὴ ὉὊὒὌ
ρ

ὅὕὖ σȢτρς
Ὂ ȟ  

 

 

Annual Fuel Savings 

For boilers, 

 

159 For PTAC and PTHP units, EER is the applicable efficiency metric and should be used in the cooling energy savings calculation. 
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ɝὝὬὩὶάί
ὅὥὴ

ρππ
ρ
ὉὪὪȟ
ὉὪὪȟ

ὉὊὒὌ  

For furnaces, 

ɝὝὬὩὶάί
Ὂ ȟ ὅὥὴ ὉὊὒὌ

ρππ
 

Where, 

Ὂ ȟ  
ὉὪὪȟ ɝὉὪὪȟ

ὉὪὪȟ
ρ 

Peak Demand Savings 

ɝὯὡ
ρ

ὉὉὙ
Ὂ ȟ  ὅὊ ὅὥὴ  

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Energy Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-214213214 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Ƙcool Annual cooling energy savings Calculated kWh/yr  

ɲƪ²Ƙheat Annual heating energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  
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Variable Description Value Units Ref 

Fimprov,elec 
Percent improvement in 

EER/HSPF160 

Calculated; if pre- and 

post- efficiencies unknown 

look up in Table 

3-215Table 3-214215161 

N/A [614][623615][618][627619] 

Fimprove,furnace Energy Savings Factor furnace 

For Large Commercial - 

Calculated; 

 For Small Commercial 

(<225 MBH) = 0.05 

N/A [616][625617] 

Effelec,b 
EER/EER2 of AC Unit or HSPF of 

heat pumps, before maintenance 
Site-specific 

EER: 

BTU/watts 

HSPF: 

BTU/watt-hr 

 

Effelec,q 
EER/EER2 of AC Unit or HSPF of 

heat pumps, after tune-up 
Site-specific 

EER: 

BTU/watts 

HSPF: 

BTU/watt-hr 

 

EERb EER or EER2 of existing AC Unit Site-specific BTU/watts  

Capc 
Cooling Capacity of existing AC 

Unit 
Site-specific kBTU/hr  

Caph 
Heating Capacity of existing Heat 

Pumps 
Site-specific kBTU/hr  

Capin 
Fuel input rating per 

boiler/furnace 
Site-specific kBTU/hr  

Effc,b 
Baseline combustion efficiency as 

determined via flue gas analysis 
Site-specific N/A  

Effc,q 

Post-implementation boiler 

combustion efficiency as 

determined via flue gas analysis 

Site-specific N/A  

Efff,b 

Actual combustion efficiency of 

the furnace before tune-up, 

based on flue gas analysis 

Site-specific N/A  

Efff,q 

Post-implementation furnace 

combustion efficiency as 

determined via flue gas analysis 

Site-specific N/A  

 

160 For heat pumps: HSPF = COP x 3.413, where COP is coefficient of performance 
161 IL TRM derives savings estimates by applying the findings from DNV-D[ άLƳǇŀŎǘ 9Ǿŀƭǳŀǘƛƻƴ ƻŦ нлмо-2014 HVAC3 Commercial Quality Maintenance 

tǊƻƎǊŀƳǎέΣ !ǇǊƛƭ нлмсΣ ǘƻ ǎƛƳǳƭŀǘŜ ǘƘŜ ƛƴŜŦŦƛŎƛŜƴǘ ŎƻƴŘƛǘƛƻƴ ǿƛǘƘƛƴ ǎŜƭŜŎǘ ŜvǳŜǎǘ ƳƻŘŜƭǎ ŀƴŘ ŀŎǊƻǎǎ ŎƭƛƳŀǘŜ ȊƻƴŜǎΦ ¢he percent savings were consistent 

enough across building types and climate zones that it was determined appropriate to apply a single set of assumptions for alƭΦ {ŜŜ ΨŜvǳŜǎǘ /ϧL ¢ǳƴŜ ǳǇ 

!ƴŀƭȅǎƛǎΦȄƭǎȄΩ ŦƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴΦ 
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Variable Description Value Units Ref 

EFLHc 

Equivalent Full Load Hours of 

operation for the average unit 

during the cooling season 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: Heating 

and Cooling EFLH 

Hours [615][624616] 

EFLHh 

Equivalent Full Load Hours of 

operation for the average unit 

during the heating season 

Look up in Appendix C: 

Heating and Cooling 

EFLHAppendix C: Heating 

and Cooling EFLH 

Hours [615][624616] 

SEERb 
SEER of actual unit, before the 

tune-up 

Site-specific, if unknown 

look up in Appendix E: 

Code-Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

Btu/W-h  

SEER2b 
SEER2 of actual unit, before the 

tune-up 

Site-specific, if unknown 

look up in Appendix E: 

Code-Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

Btu/W-h  

EERb,PTAC/PTHP 
EER of actual unit, before the 

tune-up 

Site-specific, if unknown 

look up in Appendix E: 

Code-Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

Btu/W-h  

IEERb 
IEER of actual unit, before the 

tune-up 

Site-specific, if unknown 

look up in Appendix E: 

Code-Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

Btu/W-h  

HSPFb 
HSPF of actual unit, before the 

tune-up 

Site-specific, if unknown 

look up in Appendix E: 

Code-Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

Btu/W-h  

HSPF2b 
HSPF2 of actual unit, before the 

tune-up 

Site-specific, if unknown 

look up in Appendix E: 

Code-Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

Btu/W-h  
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Variable Description Value Units Ref 

COPb 
Heating COP of actual unit, before 

the tune-up 

Site-specific, if unknown 

look up in Appendix E: 

Code-Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

N/A  

100 Conversion from kBtu to therms 100 kBtu/Therms  

CF Electric coincidence factor (CF) 
Look up in Table 

3-216Table 3-215216 
N/A [618][627619] 

PDF Gas peak demand factor 
Look up in Table 

3-216Table 3-215216 
N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 3-215214215 Percent Improvement in EER (Fimprov,elec) 

Maintenance or Tune-Up Component Fimprov,elec 

Condenser Cleaning 0.061 

Evaporator Cleaning 0.0022 

Refrigeration Charge Offset <=20% 0.0068 

Refrigeration Charge Offset >20% 0.0844 

Note: savings factors are additive. If all components are performed, use combined factors: 

¶ /ƻƳōƛƴŜŘ ǘǳƴŜ ǳǇ όǊŜŦǊƛƎΦ ŎƘŀǊƎŜ ƻŦŦǎŜǘ Җнл҈ύΥ Cimprov,elec = 0.07 

¶ Combined tune up (refrig. Charge offset >20%): Fimprov,elec = 0.1476 

Peak Factors 

Table 3-216215216 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.478 [618][627619] 

Natural gas peak day factor (PDF) 

See Error! Not a valid result for 

table.Appendix G: Natural Gas Peak Day 

Factors. 

 

 

Measure Life 

Measure Life for HVAC tune-up /maintenance measures is 3 years [617][626618]. 
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3.5.24 ADVANCED ROOFTOP CONTROLS  

 

Market Commercial/Multifamily 

Baseline Condition RF 

Baseline Existing 

End Use Subcategory Controls 

Measure Last Reviewed February 2024 

Changes Since Last Version  

 

 

Description 

This measure covers the installation of advanced rooftop unit control (ARC) on a constant volume rooftop HVAC unit with 

a single-speed supply fan. This involves the following 3 components, adding demand-controlled ventilation (DCV), Dual 

enthalpy economizers, and a supply fan with a variable frequency drive (VFD). DCV systems monitor the CO2 levels and 

accordingly vary the supply outdoor air as needed, resulting in the reduction of heating and cooling loads. Dual enthalpy 

economizers reduce cooling loads by supplying outside air to the space when the outside air is deemed suitable for 

cooling. Multi/variable-speed fan motors reduce the fan speed for first stage cooling and ventilation.  

Saving factors were calculated based on IL TRM values for Chicago, adjusted by ratio of Degree Days for each listed NJ 

/ƭƛƳŀǘŜ ½ƻƴŜ ŀƴŘ /ƘƛŎŀƎƻΣ ōŀǎŜŘ ƻƴ ¢a¸Ȅ 5ŀǘŀ ǳǎƛƴƎ ōŀǎŜ ср C ōŀƭŀƴŎŜ ǇƻƛƴǘΦ {ŜŜ ǘƘŜ Ψ5ŜƳŀƴŘ /ƻƴǘǊƻƭƭŜŘ ±ŜƴǘƛƭŀǘƛƻƴΩ 

Section of the Illinois Statewide Technical Reference Manual V11 for further explanation [630][621][622]. 

It is important to note that only those components that are not required by code are eligible for savings. See ASHRAE 

90.1-2019 section 6.4.3.  

Baseline Case 

Constant volume rooftop HVAC unit with a single-speed supply fan and no occupancy-based ventilation or functioning 

airside economizer 

Efficient Case 

Rooftop HVAC Unit with an advanced rooftop unit controller added providing  DCV, VFD fan speed controls, and dual 

enthalpy air-side economizer control 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ɝὯὡὬ  ɝὯὡὬ ɝὯὡὬ ɝὯὡὬ  

Where 
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ɝὯὡὬ Ὤὴ ὉὛὊ Ὤὶί  

ɝὯὡὬ
ὃ

ρȟπππ
ὛὊ  

ὃ

ρȟπππ
ὛὊ Ὂ   

ɝὯὡὬ ὸέὲίὛὊ  

Annual Fuel Savings 

ɝὝὬὩὶάί
ὃ

ρȟπππ
ὛὊ Ὂ  

Peak Demand Savings 

ɝὯὡ Ὤὴ ὉὛὊ ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί  ɝὝὬὩὶά ὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Energy Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-217216217 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²Ƙlife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎlife Lifetime fuel savings Calculated Therms  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²Ƙfan 
Annual electricity energy savings resulting from supply 

fan control 
Calculated kWh/yr  

ɲƪ²ƘDCV Annual electricity energy savings resulting from DCV Calculated kWh/yr  

ɲƪ²ƘEcon 
Annual electricity energy savings resulting from 

economizer 
Calculated kWh/yr  
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Variable Description Value Units Ref 

hp Horsepower of RTU supply fan Site-specific hp  

ESFfan 
 Energy savings factor for supply fan control162  0.580 kWh/hp/hr 

[619]

[6286

20] 

hrs Annual operating hours of RTU supply fan 

Site-specific if unknown 

use default values in 

Table 3-217Table 3-218 

Hrs/yr 

[620]

[6296

21] 

A 
Total area  square footage of the conditioned space 

impacted by the measure 
Site-specific Ft2  

SFElecCool  DCV energy savings factor for cooling 

Look up in  

Table 3-219 

Table 3-218219 

kWh/1,000 ft2 

[621]

[6306

22] 

SFElecHeat  DCV energy savings factor for electric heating 

Look up in Table 

3-220Table 3-219220, 

Table 3-221Table 

3-220221 

kWh/1,000 ft2 

[621]

[6306

22] 

FelecHeat 
Electric heating factor, used to account for the presence 

or absence of an electric heating system 

1 (if electric heat) 

0 (otherwise) 
N/A  

tons 
Tons of air conditioning supplied by RTU, based on 

nameplate data 
Site-specific tons  

SFecon 
Annual electric energy savings per ton of cooling 

resulting from economizer 

Look up in Table 

3-223Table 3-222223 
kWh/ton 

[622]

[6316

23] 

SFFuel DCV fuel savings factor for heating 
Look up in Table 

3-222Table 3-221222 

therms/1,000 

ft2 

[621]

[6306

22] 

FFuelHeat 
Fuel heating factor, used to account for the presence or 

absence of a fossil fuel heating system 

1 (if fossil fuel heat) 

0 (otherwise) 
N/A  

CF Electric coincidence factor  
Look up in Table 

3-224Table 3-223224 
N/A 

[623]

[6326

24] 

PDF Gas peak day factor 
Look up in Table 

3-224Table 3-223224 
N/A  

EUL Effective useful life 
See Measure Life 

Section 
Years  

 

162 Unweighted average of kWh/hp/hour fan savings across all test cases in Advanced Rooftop Control (ARC) Retrofit: Field-Test Results, PNNL22656, 

Table 10: TMY weather normalized annual savings for all units. Fan Energy Savings (kWh) is divided by RTU Fan Power (hp) and Annual RTU Running Time 

(hr) to determine Energy Savings Factor for supply fan controls (kWh/hp/hr)   
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Table 3-218217218 Hours of Use Based on Building Type 

Building Type Hours 

Office ς Small Commercial 2,950 

Office ς Large Commercial 2,969 

Religious Building 4,573 

Restaurant 4,573 

Retail - Department Store 4,920 

Retail ς Strip Mall 4,926 

Grocery 7,134 

School 2,575 

Healthcare Clinic 3,909 

Hospital 8,760 

Lodging (Hotel/Motel) 4,573 

Multifamily ς Common Areas 5,950 

Multifamily ς In-Unit 679 

Warehouse ς Small Commercial 3,799 

Warehouse ς Large Commercial/Industrial 4,116 

Other 4,573 

Enclosed Parking Garage 3,338 

 

Table 3-219218219 Energy Savings Factor for Cooling Associated with DCV (kWh/1,000 SF) 

Building Type North Coastal Central 
Pine 

Barrens 
Southwest 

Statewide 

Average 

Office - Low-rise (1 to 3 Stories) 267 362 368 366 359 334 

Office - Mid-rise (4 to 11 Stories) 211 286 291 289 283 264 

Office - High-rise (12+ Stories) 250 340 345 344 337 314 

Religious Building 720 978 994 989 970 903 

Restaurant 471 640 650 647 634 590 

Retail - Department Store 363 493 501 498 489 455 

Retail - Strip Mall 251 341 347 345 338 315 

Convenience Store 330 448 455 453 444 413 

Elementary School 339 460 468 465 456 425 
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Building Type North Coastal Central 
Pine 

Barrens 
Southwest 

Statewide 

Average 

High School 332 450 457 455 446 415 

College/ University 393 534 543 540 530 493 

Healthcare Clinic 327 444 451 449 440 410 

Lodging (Hotel/Motel) 378 513 521 518 508 473 

Manufacturing 163 222 226 224 220 205 

Special Assembly Auditorium 537 729 740 737 722 672 

Other 356 483 491 488 479 446 

Enclosed Parking Garage 854 1,160 1,179 1,173 1,150 1,070 

 

Table 3-220219220 Electric Heating Savings with Heat Pump Associated with DCV (kWh/1,000 SF) 

Building Type North Coastal Central 
Pine 

Barrens 
Southwest 

Statewide 

Average 

Office - Low-rise (1 to 3 Stories)  185 149 163 158 163 167 

Office - Mid-rise (4 to 11 Stories)  125 100 110 106 109 112 

Office - High-rise (12+ Stories)  167 135 147 143 147 151 

Religious Building  1,206 970 1,062 1,028 1,057 1,087 

Restaurant  870 700 767 742 763 785 

Retail - Department Store  298 239 262 254 261 268 

Retail - Strip Mall  194 156 171 166 171 175 

Convenience Store  147 119 130 126 129 133 

Elementary School  517 416 456 441 454 467 

High School  505 406 445 430 443 455 

College/ University  1007 811 888 859 884 909 

Healthcare Clinic  358 288 316 305 314 323 

Lodging (Hotel/Motel)  166 134 147 142 146 150 

Manufacturing  103 83 91 88 90 93 

Special Assembly Auditorium  1414 1138 1246 1207 1241 1276 

Other  484 389 426 413 424 436 

Enclosed Parking Garage  185 149 163 158 163 167 
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Table 3-221220221 Electric Heating Savings with Electrical Resistance Associated with DCV (kWh/1,000 SF) 

Building Type North Coastal Central 
Pine 

Barrens 
Southwest 

Statewide 

Average 

Office - Low-rise (1 to 3 Stories)  556 448 490 474 488 493 

Office - Mid-rise (4 to 11 Stories)  374 301 329 319 328 331 

Office - High-rise (12+ Stories)  501 403 441 427 439 443 

Religious Building  3,617 2,910 3,186 3,085 3,172 3,202 

Restaurant  2,610 2,100 2,300 2,226 2,289 2,311 

Retail - Department Store  893 718 786 761 783 790 

Retail - Strip Mall  584 470 515 498 512 517 

Convenience Store  441 355 389 376 387 391 

Elementary School  1,551 1,248 1,367 1,323 1,360 1,374 

High School  1,513 1,218 1,333 1,291 1,327 1,340 

College/ University  3,022 2,432 2,662 2,577 2,650 2,676 

Healthcare Clinic  1,074 865 947 916 942 952 

Lodging (Hotel/Motel)  498 401 439 425 437 441 

Manufacturing  310 250 273 265 272 275 

Special Assembly Auditorium  4,242 3,414 3,738 3,619 3,721 3,757 

Other  1,452 1,169 1,280 1,239 1,274 1,286 

 

Table 3-222221222 Fuel Heating Savings Associated with DCV (therm/1,000 SF) 

Building Type North Coastal Central 
Pine 

Barrens 
Southwest 

Statewide 

Average 

Office - Low-rise (1 to 3 Stories) 24 19 21 20 21 21 

Office - Mid-rise (4 to 11 Stories) 16 13 14 14 14 14 

Office - High-rise (12+ Stories) 22 17 19 19 19 19 

Religious Building 155 124 136 132 136 137 

Restaurant 111 90 98 95 98 99 

Retail - Department Store 38 31 33 32 33 33 

Retail - Strip Mall 25 20 22 22 22 22 

Convenience Store 19 15 17 16 17 17 

Elementary School 66 53 58 56 58 58 

High School 64 52 57 55 56 57 

College/ University 129 104 114 110 113 114 

Healthcare Clinic 46 37 41 39 40 41 
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Building Type North Coastal Central 
Pine 

Barrens 
Southwest 

Statewide 

Average 

Lodging (Hotel/Motel) 21 17 18 18 18 18 

Manufacturing 14 11 12 12 12 12 

Special Assembly Auditorium 181 146 159 154 159 160 

Other 61 49 54 52 54 54 

 

Table 3-223222223 Economizer Savings kWh Per Cooling Ton 

Building Type (kWh/ton)Econ 

Office 186 

Religious Building 6 

Restaurant ς Full-Service 31 

Restaurant ς Fast Food 39 

Retail - Department Store 152 

Retail ς Strip Mall 95 

Convenience Store 95 

Elementary School 42 

High School 61 

College/University 61 

Healthcare Clinic 61 

Lodging (Hotel/Motel) 61 

Manufacturing 25 

Special Assembly Auditorium 27 

Warehouse 2 

Other 61 

 

Peak Factors 

Table 3-224223224 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.8 [623][632624] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors   
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Measure Life 

The effective useful life (EUL) is 5 years [624][633625].  
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3.6 SHELL 

3.6.1 HIGH-RISE MULTIFAMILY AIR SEALING  

 

Market Multifamily 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Shell 

Measure Last Reviewed January 2023 

 

 

Description 

This section provides energy savings algorithms for the sealing air leakage paths to reduce the natural air infiltration rate 

through the installation of products and repairs to the building envelope. It is assumed that air sealing is the first priority 

among candidate space conditioning measures. Expected percentage savings is based on previous experiences with 

measured savings from similar programs.  

The method below only applies to high-rise multifamily applications where blower door testing is not conducted.  

Baseline Case 

The baseline case is a building envelope with natural air infiltration through air leakage paths.  

Efficient Case 

The exterior envelope, as well as interior walls/partitions between conditioned and unconditioned spaces should be 

inspected and all gaps sealed. At a minimum, the following items shall be inspected, and sealing measures may be 

implemented based upon inspection results: 

¶ Caulk and weather strip doors and windows that leak air 

¶ Repair or replace doors leading from conditioned to unconditioned space 

¶ Seal air leaks between unconditioned (including unconditioned basement and attics) and conditioned spaces to 

include, but not limited to, plumbing, ducting, electrical wiring, wall top plates, chimneys, flues, and dropped 

soffits 

¶ Use foam sealant on larger gaps around windows, baseboards, and other places where air leakage, either 

infiltration or exfiltration may occur 
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 Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ
ὛὊ

ρȟπππ

ɝὯὡὬ

ρȟπππ Ὢὸ
 

ЎAnnual Fuel Savings 

ɝὝὬὩὶάί
ὛὊ

ρȟπππ

ɝὝὬὩὶάί

ρȟπππ Ὢὸ
 

Peak Demand Savings 

ɝὯὡ
ὛὊ

ρȟπππ

ɝὯὡ

ρȟπππ Ὢὸ
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-225224225 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

SF 
Building square feet of conditioned floor area 

affected by installation 
Site-specific  ft2  

ɝὯὡὬ

ρȟπππ Ὢὸς
 

Annual electric energy savings per thousand square 

feet 

Look up Table 

3-226Table 3-225226 
kWh/ft2 [626][635627] 
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Variable Description Value Units Ref 

ɝὯὡ

ρȟπππ Ὢὸς
 

Peak coincident demand electric savings per 

thousand square feet 

Look up Table 

3-226Table 3-225226 
kWh/ft2 [626][635627] 

ɝὝὬὩὶάί

ρȟπππ Ὢὸς
 

Annual gas energy savings per thousand square 

feet 

Look up Table 

3-226Table 3-225226 

Therms/ ft2 

 
[626][635627] 

1,000 
Conversion Factor from square feet (SF) to 1,000 

square feet (kSF) 
1000 N?/A  

CF Coincidence factor 
Look up in Table 

3-227Table 3-226227 
N/A  

PDF Gas peak day factor 
Look up in Table 

3-227Table 3-226227 
N/A  

EUL Effective useful life See Measure Life section Years  

 

Table 3-226225226 Impact per thousand square feet163 

Vintage 
▓╦▐

ȟ  █◄
 

▓╦

ȟ  █◄
 

╣▐▄►□▼

ȟ  █◄
 

Old 118 0.119 29 

Average 56 0.098 17 

 

Peak Factors 

Table 3-227226227 Peak Factors 

Peak Factor Value Ref 

Coincidence factor 0.69 [627][636628] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

Measure Life 

The effective useful life (EUL) is 15 years [625][634626].  
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163 The baseline infiltration rate for old building is 1.0 ACH and average building is 0.5 ACH. The energy savings are based on a 15% reduction. 

https://library.cee1.org/sites/default/files/library/8842/CEE_Eval_MeasureLifeStudyLights&HVACGDS_1Jun2007.pdf
https://library.cee1.org/sites/default/files/library/8842/CEE_Eval_MeasureLifeStudyLights&HVACGDS_1Jun2007.pdf
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[643][626] New York State Joint Utilities, New York Standard Approach for Estimating Energy Savings from Energy 

Efficiency Programs, V10, pg. 1222, January 2023. 

[644][627] .ŀǎŜŘ ƻƴ .Dϧ9 Ψ5ŜǾŜƭƻǇƳŜƴǘ ƻŦ wŜǎƛŘŜƴǘƛŀƭ [ƻŀŘ tǊƻŦƛƭŜ ŦƻǊ /ŜƴǘǊŀƭ !ƛǊ /ƻƴŘƛǘƛƻƴŜǊǎ ŀƴŘ IŜŀǘ tǳƳǇǎΩ 

research, the Maryland Peak Definition coincidence factor is 0.69. This study is not publicly available, but is 

referenced by M. M. Straub, Using Available Information for Efficient Evaluation of Demand-Side Management 

Programs, Electricity Journal, September 2011 and supported by research conducted by Cadmus on behalf of the 

RM Management Committee.   
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3.6.2 COMMERCIAL AND INDUSTRIAL AIR SEALING 

 

Market Commercial and Industrial 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Shell 

Measure Last Reviewed February June 20265 

Changes Since Last Version ¶ New MeasureUpdated CDD values to use a 72°F temperature basis for 

consistency with other insulation and sealing measures 

¶ Corrected HDD values using a 65°F temperature basis 

 

 

Description 

This measure covers methods of sealing air leakage paths to reduce the natural air infiltration rate of a building through 

the installation of products and repairs to the building envelope, including, but not limited to, caulking, gasketing, and 

weather stripping. Sealing the thermal envelope reduces passive convective heat transfer between conditioned and 

unconditioned spaces or outside air, thereby reducing heating and cooling loads and improving occupant comfort. This 

measure is only applicable as a retrofit in existing buildings. This measure is not applicable to gut rehab/major renovation 

projects, which entail whole-building envelope alterations that trigger more stringent code provisions, limiting potential 

incremental savings.  

In cases where blower door testing is conducted before and after implementation of air sealing treatments, those 

measurements shall be utilized in the estimation of energy impacts via the method below. A blower door test is performed 

to measure the leakage rate by depressurizing the building to a standard pressure difference of 75 Pascals or 0.3 inches of 

water. The flowrate indicates the leakage rate, or infiltration and exfiltration rate, of the building shell. 

 
Baseline Case 

Existing building envelope with natural air infiltration.  

Efficient Case 

The exterior envelope, as well as interior walls/partitions between conditioned and unconditioned spaces should be 

inspected and all gaps sealed. At a minimum, the following items shall be inspected, and sealing measures may be 

implemented based upon inspection results:  

¶ Caulk and weather strip doors and windows that leak air  

¶ Repair or replace doors leading from conditioned to unconditioned space  
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¶ Seal air leaks between unconditioned (including unconditioned basement and attics) and conditioned spaces, to 

include, but not limited to, plumbing, ducting, electrical wiring, wall top plates, chimneys, flues, and dropped 

soffits. 

¶ Use foam sealant on larger gaps around windows, baseboards, and other places where air leakage, either 

infiltration or exfiltration may occur. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ЎὯὡὬ ЎὯὡὬ ЎὯὡὬ  

ЎὯὡὬ

ὅὊὓȾὛὊ  ὅὊὓȾὛὊ
Ὂȟ Ὂ

ὛὊ ὒὓ ρȢπψὅὈὈςτ

ὉὪὪ  ρȟπππ
 

ЎὯὡὬ

ὅὊὓȾὛὊ  ὅὊὓȾὛὊ
Ὂȟ Ὂ

ὛὊ ρȢπψὌὈὈ ςτὊ

ὌὛὖὊ ρȟπππ
 

Annual Fuel Savings 

 

ЎὝὬὩὶάί

ὅὊὓȾὛὊ  ὅὊὓȾὛὊ
Ὂȟ Ὂ

ὛὊ ρȢπψὌὈὈ ςτὊ  ρπ

ὉὪὪ  ρȟπππȟπππ
 

Peak Demand Savings 

ЎὯὡ

ὅὊὓȾὛὊ  ὅὊὓȾὛὊ
Ὂȟ Ὂ

ὛὊ ὒὓ ρȢπψ

ὉὉὙ ρȟπππ
ὅὊ 

Daily Peak Fuel Savings 

ῳὝὬὩὶάί ῳὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 
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Calculation Parameters 

Table 3-228227228 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ὅὊὓ

ȾὛὊ  

Baseline infiltration rate (cubic foot per 

minute per building square foot) at a 

negative pressure differential of 75 Pa 

or 0.3 inches of water 

Site-specific, results from 

blower door test. If pre-

implementation blower 

door test results are 

unavailable, use 0.40 

CFM75/SF as default.164 

ft3/min 

 

ὅὊὓ

ȾὛὊ  

Efficient infiltration rate (cubic foot per 

minute per building square foot) at a 

negative pressure differential of 75 Pa 

or 0.3 inches of water 

Site-specific, results from 

blower door test. If post -

implementation blower 

door test results are 

unavailable, use 0.25 

CFM75/SF as 

default.165,166,167 

ft3/min 

 

ὛὊ 

ὛὊ= Square footage of the above- and 

below-grade building envelope 

 

Site-specific 

ft2 

 

Ὂ 

Infiltration-Leakage Ratio, used to 

convert pressurized blower door testing 

results to natural infiltration rates, 

climate zone factor 

19 N/A [632][641633] 

Ὂ 

Infiltration-Leakage Ratio, used to 

convert pressurized blower door testing 

results to natural infiltration rates, 

building height factor. Based on the 

number of conditioned stories in the 

building, from application168. The 

selected value should reflect the 

number of stories located inside the 

ὔ Ȣ  

N/A 

[632][641633] 

 

164 ASHRAE 90.1 2019, https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards 
165 ECCCNYS 2020 C406.9 Reduced air infiltration. 
166 U.S. Army Corps of Engineers Air Leakage Test Protocol for Building Envelopes, Version 3, May 11, 2012, p. 7 
167 NIST, Analysis of U.S. Commercial Building Envelope Air Leakage Database to Support Sustainable Building Design. Analysis of air sealing in commercial 

buildings demonstrates buildings exceeding ECCCNYS Additional Efficiency Packages requirements. 
168 LBL, Exegesis of Proposed ASHRAE Standard 119: Air Leakage Performance For Detached Single-Family Residential Buildings, M.Sherman, July 1986, 

pg. 12. 
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Variable Description Value Units Ref 

conditioned envelope of the building. 

Unconditioned basements and attics 

should not be included. Upper levels 

without full height perimeter walls shall 

be considered as half-stories (0.5).169  

ὒὓ 

Latent Multiplier, converts the sensible 

cooling load savings captured in the 

savings equation to a savings capturing 

both latent and sensible load savings.170 

Look up in Table 3-230Table 

3-229230 

N/A 

 

ὅὈὈ Cooling Degree Day 
Look up in Table 3-229Table 

3-228229 

F-day/yr 
[636][645637] 

ὌὈὈ Heating Degree Day 
Look up in Table 3-229Table 

3-228229 

F-day/yr 
[636][645637] 

Effelec,c 

 

 

 

Seasonal average energy efficiency of 

electric cooling equipment (SEER or 

IEER)  

 

Site-specific, if unknown 

look up in Appendix E: Code-

Compliant 

EfficienciesAppendix E: 

Code-Compliant Efficiencies 

for equipment type and size  

Btu/watt-hour  [642][633][634] 

HSPF 

 

 

Heating seasonal performance factor of 

electric heating equipment171 

 

Site-specific, if unknown 

look up in Appendix E: Code-

Compliant 

EfficienciesAppendix E: 

Code-Compliant Efficiencies 

for equipment type and size  

Btu/watt-hour  [642][633][634] 

EER/EER2 

Efficiency in EER of Air Conditioning 

equipment 

Site-specific. If, if unknown, 

look up in Appendix E: Code-

Compliant 

EfficienciesAppendix E: 

Code-Compliant Efficiencies 

for equipment type and size 

Btu/W-h 

[642][633][634] 

EffFuelHeat  

 
Efficiency of fossil fuel heating 

equipment (AFUE, Et or Ec)  

Site-specific, if unknown 

look up in Appendix E: Code-

Compliant 

 [642][633][634] 

 

169 LBL, Exegesis of Proposed ASHRAE Standard 119: Air Leakage Performance For Detached Single-Family Residential Buildings, M.Sherman, July 1986, 

pg. 12. This factor should be based on the number of conditioned stories in the building, from application. The selected value should reflect the number 

of stories located inside the conditioned envelope of the building. Unconditioned basements and attics should not be included. Upper levels without full 

height perimeter walls shall be considered as half-stories (0.5). 

170 The multiplier accommodates for the energy savings impacts associated with decreased humidity influx in a building with improved air sealing. During 

the cooling season, humidity poses an additional load on the cooling system. The Latent Multiplier is the ratio of total heat load (latent and sensible) to 

sensible heat load. Set indoor conditions are taken as 75ºF and 50% rh. 

171 If needed, convert COP to HSPF as follows: HSPF = COP × 3.412 
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Variable Description Value Units Ref 

  EfficienciesAppendix E: 

Code-Compliant Efficiencies 

for equipment type and size  

FElecHeat 

  

Electric heating factor, to account for 

presence of electric heat  

Use 1 if electric heat, 

otherwise use 0  
N/A  

  

FFuelHeat 
Fuel heating factor, to account for 

presence of fuel heat  

Use 1 if fuel heat, otherwise 

use 0  
N/A   

ὅὊ Coincidence factor  
Look up in Table 3-230Table 

3-231 

N/A 
 

1.08  
Specific heat of air x density of inlet air 

at 70ºF x 60 min/hr, in BTU/h-ºF-CFM  1.08  
BTU/h.°F.CFM  

 

ςτ Hours in a day 24 hrs  

ρȟπππ Conversion factor 1,000 Watts/kW  

ρȟπππȟπππ Conversion factor 1,000,000 Btu/MMBtu  

10 Conversion factor 10 Therm/BtuMMBtu  

 

Table 3-229228229 Heating (65°F set point) and Cooling (72°F set point) Degree Days (65°F set point) 

CityClimate Zone HDD65172 CDD72173 

Northern 5,7345,816 778421 

Coastal 4,6145,173 1,056439 

Central 5,0515,095 1,073625 

Pine bBarrens 4,8915,192 1,067578 

Southwest 5,0284,944 1,046583 

Statewide Average 5,224 551 

 

Table 3-230229230 Latent Multiplier 

Location Latent Load Sensible Load Latent Multiplier (LM) 174 

Atlantic City 4.1 0.6 7.8 

Newark 3.1 0.6 6.2 

 

172 TMY3 data is used to calculate HDD using 65°F as the temperature basis. Source is the DOE-2 TMY3 statistics file. 
173 TMY3 data is used to calculate CDD using 72°F as the temperature basis. Source is the DOE-2 TMY3 statistics file using linear interpolation between 

70°F and 75°F to estimate CDD at 72°F. A temperature basis of 72°F was chosen based on a CT study analyzing the CDD balance point temperature for 

sealing and insulation measures: https://www.energizect.com/sites/default/files/documents/2025-12-

01_Final%20Report%20%28Revision%20%231%29_RX2242B_CI_IMP_SBEA%2CEO_DNV.docx 
174 ASHRAE Journal, Dehumidification and Cooling Loads From Ventilation Air, Lewis Harriman, November 1997. 

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.energizect.com%2Fsites%2Fdefault%2Ffiles%2Fdocuments%2F2025-12-01_Final%2520Report%2520%2528Revision%2520%25231%2529_RX2242B_CI_IMP_SBEA%252CEO_DNV.docx&data=05%7C02%7CDan.Pidgeon%40dnv.com%7C89b0e62e57af40fad37608dec585dfd2%7Cadf10e2bb6e941d6be2fc12bb566019c%7C0%7C0%7C639165376116750635%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=j98HCKL7vedQjldhBTXrDoRrXyjeFOFJcUEq8w1NBrc%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.energizect.com%2Fsites%2Fdefault%2Ffiles%2Fdocuments%2F2025-12-01_Final%2520Report%2520%2528Revision%2520%25231%2529_RX2242B_CI_IMP_SBEA%252CEO_DNV.docx&data=05%7C02%7CDan.Pidgeon%40dnv.com%7C89b0e62e57af40fad37608dec585dfd2%7Cadf10e2bb6e941d6be2fc12bb566019c%7C0%7C0%7C639165376116750635%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=j98HCKL7vedQjldhBTXrDoRrXyjeFOFJcUEq8w1NBrc%3D&reserved=0
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Peak Factors 

Table 3-231230231 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.5  [13]  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life 

The effective useful life (EUL) is 15 years. [641][650642] 
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3.6.3 DOCK DOOR SEALS AND SHELTER 

 

Market Commercial and Industrial 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory N/A 

Measure Last Reviewed February 2025March 2026 

Changes Since Last Version ¶ New MeasureAdded CF and PDF variables to the parameters table. 

¶ Updated enthalpy calculations and cooling days to reference a 75°F temperature 

basis for CDD 

 

 

Description 

This measure applies to buildings with exterior doors that serve as loading docks.  

Overhead dock doors allow for loading and unloading of trucks. When the truck backs into the dock bumpers, a gap is 

created between the truck and the dock door that allows the infiltration or exfiltration of air in the upper, lower, and side 

portions. The infiltration/exfiltration of cold and warm air during the heating and cooling seasons increases the energy 

load of the building. Dock door seals are foam panels that are mounted outside of the dock door. Dock shelters are 

structures that form an enclosure around the perimeter of the trailer and are mounted outside of the dock door. The 

addition of dock door seals and shelters forms a tight seal between the truck and the door that prevents air 

infiltration/exfiltration and results in energy savings and enhanced personal comfort. Dock door seals and shelters also 

prevent the passing of rain droplets, snow, dust, insects, and other airborne particles.  

This measure was developed to be applicable to the following program types: RF. If applied to other program types, the 

measure savings should be verified.    

Baseline Case 

Dock doors with no seals or shelters installed to effectively reduce heat loss and air during truck loading and unloading. 

Efficient Case 

Dock doors with compression seals or shelters forming a tight seal around the top, bottom, and sides of the truck and 

installed following manufacturer guidelines to effectively reduce heat loss and air during truck loading and unloading. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ɝὯὡὬ  
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Where, 

ЎὯὡὬ

ὗ
ὉὉὙ

ὗ

ὉὉὙ
ÔzÏÐÅÎzὅὈ 

ЎὯὡὬ
ὗ

ὌὛὖὊ

ὗ

ὌὛὖὊ
ÔzÏÐÅÎzὌὈ 

Heat Transfer Through Open Dock Door Without Dock Door Seal or Shelter (during Cooling Season) 

ὗὸὦίὗ   τȢυ z ὅὊὓὸέὸὅὊὓ z Ὤέὧ  ὬὭὧ Ⱦ ρȟπππ ὄὸόȾὯὄὸό 

The total airflow through the gaps, ὅὊὓ , includes both infiltration due to wind as well as thermal forces, as follows: 

ὅὊὓ ὅὊὓ ὅὊὓ  

The infiltration due to the wind is calculated as follows: 

ὅὊὓ ὺ ὅz ὅz ὒz ᶻψψ ὪὴάȾάὴὬ 

The infiltration due to thermal forces is calculated as follows: 

ὅὊὓ ὃὒ ὅz ᶻφπ ίὩὧȾάὭὲz ςz Ὣᶻ
Ὄ

ς
ᶻὝ Ὕ ȾτυωȢχ Ὕ  

ὅ πȢτ πȢππςυzȿὝ Ὕȿ 

Note, values for ὅ  show little variation due to balance point temperature, indoor air temperature, and climate zone. As 

ǎǳŎƘΣ ƛŦ ŜǎǘƛƳŀǘƛƴƎ ǊŜǎǳƭǘǎΣ ǘƘŜ bW ŀǾŜǊŀƎŜ ǾŀƭǳŜ ƻŦ лΦоф ŀǘ ƛƴŘƻƻǊ ŀƛǊ ǘŜƳǇ ƻŦ тлɕC Ƴŀȅ ōŜ ǳǎŜŘ ŀǎ ŀ ǎƛƳǇƭƛŦƛŎŀǘƛƻƴΦ 

Annual Fuel Savings 

 

ЎὝὬὩὶάίὗ ÔzÏÐÅÎὗ ÔzÏÐÅÎz
ὌὈ

–
 

Heat Transfer Through Open Entryway (Heating Season) 

ὗ ὗ ρȢπψzὅὊὓ ᶻ
Ὕ Ὕ

ρπππππ ὄὸόȾὸὬὩὶά
 

The total airflow through the entryway, ὅὊὓ , includes both infiltration due to wind as well as thermal forces, as follows: 

ὅὊὓ ὅὊὓ ὅὊὓ 

The infiltration due to the wind is calculated as follows:ὅὊὓ ὺ ὅz ὅz ὒzᶻψψ ὪὴάȾάὴὬ 
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ὅὊὓ ὺ ὅz ὅz ὃz ᶻψψ ὪὴάȾάὴὬ 

The infiltration due to thermal forces is calculated as follows: 

ὅὊὓ ὃὒ ὅz ᶻφπ ίὩὧȾάὭὲz ςz Ὣᶻ
Ὄ

ς
ᶻὝ Ὕ ȾτυωȢχ Ὕ  

Where, 

ὅ πȢτ πȢππςυzȿὝ Ὕ ȿ 

Note, values for Cdh show little variation due to balance point temperature, indoor air temperature, and climate zone. As 

such, if estimating results, the NJ average value of 0.46 ŀǘ ƛƴŘƻƻǊ ŀƛǊ ǘŜƳǇ ƻŦ тлɕC Ƴŀȅ ōŜ ǳǎŜŘ ŀǎ ŀ ǎƛƳǇƭƛŦƛŎŀǘƛƻƴΦ 

Peak Demand Savings 

ЎὯὡ
ЎὯὡὬ

ὅὈzςτ
ὅzὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάίὖὩὥὯ= ɝὝὬὩὶάί X PDFɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊὉὟὒ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-232231232 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲƪ²Ƙcooling Annual electric cooling energy savings Calculated kWh/yr  

ɲƪ²Ƙheating Annual electric heating energy savings Calculated kWh/yr  

vǘōǎ 
Rate of total heat transfer through the gap 

before dock door seal or shelter  
Calculated kBtu/hr  
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Variable Description Value Units Ref 

vōǎ 
Rate of sensible heat transfer through the 

gap before dock door seal or shelter 
Calculated Therms/hr  

ὅὊὓ Infiltration due to the wind  Calculated CfmCFM  

ὅὊὓ Infiltration due to thermal forces  Calculated CfmCFM  

ὅὊὓ Total air flow through gaps  Calculated cfmCFM  

HὌ  Dock door height Site-specific ft   

ὒ 
Leakage Area (gap) between doorway and 

truck175 

Site-specific, or assume 

16.8 
ft2 [655][645][646] 

Ὕ  
Average indoor air temperature during 

cooling season 

Site-specific, if unknown 

use 7075°F 
ɕC°F [655][645][646] 

– Efficiency of heating equipment 
Site specific, if unknown, 

assume 0.8 
AFUE [653][643][644] 

Ὕ  
Average indoor air temperature during 

heating season 

Site-specific, if unknown 

use 70°F 
ɕC°F [655][645][646] 

EER 
Energy efficiency ratio of electric cooling 

equipment176 

Site-specific, if unknown 

look up in Appendix E: 

Code-Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

Btu/watt-hourW-

h 
[653][643][644] 

HSPF 
Heating seasonal performance factor of 

electric heating equipment177 

Site-specific, if unknown 

Look up in Appendix E: 

Code-Compliant 

EfficienciesAppendix E: 

Code-Compliant 

Efficiencies 

Btu/watt-

hourWh 
[653][643][644] 

ǘƻǇŜƴ 

Average hours per day that a truck is in the 

loading position and the truck dock door is 

open178 

8.39 hr/day [652][642][643] 

CD Operating days in the cooling season Look up in Table 3-233 Days  

 

175 Estimated 16.8 square feet of gap area. The leakage area is comprised of gaps on top, bottom and on the sides of the dock door. Common dock door 

ŘƛƳŜƴǎƛƻƴǎ ŀǊŜ уΩлέ ƛƴ ǿƛŘǘƘ ǿƛǘƘ у ŦǘΣ ф Ŧǘ ƻǊ мл Ŧǘ ƘŜƛƎƘǘǎΦ ¢ƘŜ ƳŀȄƛƳǳƳ ǘǊŀƛƭŜǊ ǎƛȊŜ ƭƛƳƛǘǎ ŀǊŜ уΩсέ ǿƛŘŜ Ȅ моΩсέ ƘƛƎƘ όǾŀǊƛŜǎ ōȅ ǎǘŀǘŜύΦ aƻǎǘ ǘǊǳŎƪǎ 

ǊŜǉǳƛǊŜ ŀ ŘƻŎƪ ƘŜƛƎƘǘ ƻŦ ōŜǘǿŜŜƴ пс ŀƴŘ рн ƛƴΦ CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘƛǎ ŎŀƭŎǳƭŀǘƛƻƴ ŀ пуέ ŘƻŎƪ ƘŜƛƎƘǘ ŀƴŘ фΩлέ ǿƛŘŜ Ȅ млΩлέ Ƙigh door was use, to cover 

the full range of truck types. 
176 Conversions between EER, EER2, SEER, and SEER2 are listed in Appendix E, Section 8.1. For equipment rated in EER2, use EER2. If unknown, calculate 

EER as follows: 

ὉὉὙ ρȢρςὛὉὉὙ πȢπςὛὉὉὙ  
177 If needed, convert COP to HSPF as follows: ὌὛὖὊὅὕὖσȢτρς 
178 Assumes 23-hour per day operation 5 days per week, with an average loading time of 45 minutes (including truck arrival and departure time). Average 

time between trucks estimated at 90 minutes taken from customer interviews. 5 day/7 days * 23 hr/day / 90 minutes per truck event x 45 minutes door 

open time per truck event = 8.39 average hr/day, 7 days/week. 



Shell 

565 

 

Variable Description Value Units Ref 

Table 3-234 

Table 3-234 

HD Operating days in the heating season 

Look up in Table 3-233 

Table 3-234 

Table 3-234 

daysDays  

4.5 
Unit conversion factor with density of air: 

60 min/hr * 0.075 lbm/ft3  
4.5 Lblb-min/ft 3-hr  

hoc 
Average outdoor enthalpy during cooling 

season  

Look up in Table 

3-232Table 3-233 
Btu/lb  

hic 
Average enthalpy of indoor air, cooling 

season 

Look up in Table 

3-234Table 3-235Table 

3-235 

Btu/lb  

ὠ  
Average wind speed during the cooling 

season based on entryway orientation179 

Look up in Table 

3-235Table 3-236Table 

3-236 

Mphmph [654][644][645] 

ὅ  
Wind speed correction factor due to wind 

direction in cooling season180 (%) 

Look up in Table 

3-237Table 3-238Table 

3-238 

N/A [654][644][645] 

ὅ 
Effectiveness of openings, assumes 

diagonal wind181 
0.3 N/A [654][644][645] 

ὅ  
EischargeDischarge coefficient during 

cooling season182,183 
0.42 N/A [654][644][645] 

Ὕ  
Average outdoor temperature during 

cooling season 

Look up in Table 

3-232Table 3-233 
ɕC°F  

ὅ  
Wind speed correction factor due to wind 

direction in heating season,(%)  

Look up in  

Table 3-239 
N/A [654][644][645] 

ὠ  
Average wind speed during heating season  

 

Look up in Table 

3-236Table 3-237Table 

3-237 

(mph) [654][644][645] 

Cdh Discharge coefficient during heating season 0.46 N/A [654][644][645] 

g Acceleration due to gravity 32.2 ft/sec2  

 

179 Average wind speeds are calculated based on the TMY3 wind speed data 
180 Because wind direction is not constant, a wind speed correction factor is used to adjust for the amount of time during the cooling season that 

prevailing winds can be expected to impact the entryway. 
181 !{Iw!9Σ ά±Ŝƴǘƛƭŀǘƛƻƴ ŀƴŘ LƴŦƛƭǘǊŀǘƛƻƴΣέ ƛƴ нлмо !{Iw!9 IŀƴŘōƻƻƪ ς Fundamentals (2013): p 16.13 
182 !{Iw!9Σ ά±Ŝƴǘƛƭŀǘƛƻƴ ŀƴŘ LƴŦƛƭǘǊŀǘƛƻƴΣέ ƛƴ нлмо !{Iw!9 IŀƴŘōƻƻƪ ς Fundamentals (2013): p 16.13 
183 A single entrance is assumed for simplicity. Effects of indoor and outdoor temperature differential are expected to have negligible impact on this 

factor and are therefore ignored. 
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Variable Description Value Units Ref 

459.7 CƻƴǾŜǊǎƛƻƴ ŦŀŎǘƻǊ ŦǊƻƳ ɕC ǘƻ ɕw184 459.7 N/A  

1.08 
Sensible heat transfer coefficient: specific 

heat of air and unit conversions, 
1.08 BTUBtu/h.°F.CFM  

Ὕ  
Average outdoor temp during heating 

season 

Look up in Table 

3-232Table 3-233 
ɕC°F  

CF Electric coincidence factor Look up in Table 3-240 N/A  

PDF Gas peak day factor Look up in Table 3-240 N/A  

EUL Effective Useful Life See Measure Life Section Years  

 

 

Table 3-233232233 Outdoor Air Temperature and Enthalpy 

NJ Climate Region 

Relative 

Humidity
185 (%) 

Avg. outdoor 

temperature186 

during cooling 

season, Toutdoor,c (°F) 

Avg. outdoor 

temperature135187 

during heating 

season,  Toutdoor,h (°F) 

Avg enthalpy188 of 

outdoor air at during 

cooling season, 

Houtdoor,c (Btu/lb) 

Avg enthalpy136189 of 

outdoor air at during 

heating season, 

Houtdoor,c (Btu/lb) 

Northern 
69.7766.8

8 
74.6080.64 42.10 32.0558.73 14.39 

Southern 
67.3965.9

8 
74.5081.10 42.70 31.5161.20 14.49 

Coastal 
74.6371.8

6 
73.0080.01 46.20 31.8760.55 16.47 

Central 
75.7767.5

3 
74.3081.66 43.20 33.0961.84 15.23 

Pine Barrens 
74.3468.9

3 
73.7081.52 43.40 32.3360.40 15.22 

Statewide Average 
72.6168.2

4 
73.9180.99 43.82 32.1460.54 15.31 

 

184 Calculation requires absolute temperature for values not calculated as a difference of temperatures 
185 Average of NOAA hourly relative humidity from January 2020 ς December 2022TMY3 files for each climate zone representative weather station 

(Northern = Allentown, PA; Southern = Philadelphia, PA; Coastal = Atlantic City, NJ; Central = Trenton, NJ; Pine Barrens = McGruireMcGuire Air Force 

Base, NJ) 
186 Calculated from TMY3 data for representative weather stations for each NJ climate zone. Cooling hours are defined as any hour when outdoor air 

temperature is above 6575°F for the months of June through August and heating hours are defined as any hour when outdoor air temperature is below 

65°F for the months of October through April. The average heating and cooling temperatures are the average temperature of these hours for the typical 

meteorological year.  
187 Ibid. 
188 /ŀƭŎǳƭŀǘŜŘ Ǿƛŀ !{Iw!9 5ŀȅǘƻƴΩǎ ƻƴƭƛƴŜ ǇǎȅŎƘƻƳŜǘǊƛŎ ǘƻƻƭΣ ǳǎƛƴƎ ǘƘŜ ŀǾŜǊŀƎŜ bW ŜƭŜǾŀǘƛƻƴ ƻŦ нну Ŧǘ ŀōƻǾŜ ǎŜŀ ƭŜǾŜƭΦ 

https://daytonashrae.org/psychrometrics/psychrometrics_imp.html#start  
189 Ibid. 

https://daytonashrae.org/psychrometrics/psychrometrics_imp.html#start
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Table 3-234233234 Cooling days per year and heating days per year190 

NJ Climate Region  Heating days Cooling, days 

Northern 207 7045 

Southern 204 7460 

Coastal 208 8150 

Central 207 7561 

Pine Barrens 204 7656 

Statewide Average 206.5 53.1 

 

Table 3-235234235 Indoor Enthalpy 

Temperature, Tindoor (°F) Enthalpy, Hindoor at 50% Relative Humidity (Btu/lb) 

65 22.7 

66 23.2 

67 23.7 

68 24.2 

69 24.8 

70 25.3 

71 25.8 

72 26.4 

73 27.0 

74 27.5 

75 28.1 

76 28.7 

77 29.3 

78 29.9 

 

 

190 Calculated from TMY3 data for representative weather stations for each NJ climate zone. Cooling days are defined as any day when outdoor air 

temperature is above 6575°F for the months of June through August and heating day are defined as any day when outdoor air temperature is below 65°F 

for the months of October through April. The heating and cooling days above represent the count of each in a typical meteorological year. Note: these 

values may over-estimate days for buildings with limited operating hours such as offices, schools, etc. Site-specific estimate should be used when 

possible.  
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Table 3-236235236 Average wind speed during the cooling season based on entryway orientation 

NJ Climate 
Region   

North  East  South  West  

Unknown 
(average) Average 

(use if unknown) 

Northern  3.8  4.3  4.6  6.2  5.2  

Central  3.5  3.4  3.7  4.2  3.8  

Pine Barrens  4.6  3.1  3.8  4.7  4.2  

Southwest  4.3  3.4  3.8  4.5  4.1  

Coastal  4.5  4.8  5.6  5.4  5.2  

 

Table 3-237236237  Average wind speed during the heating season based on entryway orientation 

NJ Climate 
Region   

North  East  South  West  

Unknown 
(average) Average 

(use if unknown) 

Northern  3.5  3.4  4.0  4.1  3.8  

Central  3.1  3.2  3.0  3.0  3.1  

Pine Barrens  3.5  2.3  2.7  2.9  3.0  

Southwest  3.4  3.6  2.7  3.9  3.5  

Coastal  2.9  3.8  4.5  3.9  3.9  

 

Table 3-238237238 Wind speed correction factor due to wind direction in cooling season (%) 

NJ Climate 
Region   

North  East  South  West  

Unknown 
(averageAverage 

(use if unknown)  

Northern  0.16  0.11  0.18  0.20  0.16  

Central  0.13  0.10  0.20  0.08  0.13  

Pine Barrens  0.13  0.05  0.14  0.15  0.12  

Southwest  0.11  0.05  0.11  0.20  0.12  

Coastal  0.09  0.11  0.29  0.09  0.15  

 

Table 3-239238239 Wind speed correction factor due to wind direction in heating season (%) 

NJ Climate 
Region   

North  East  South  West  

Unknown 
(average) Average 

(use if unknown) 

Northern  0.11  0.14  0.09  0.32  0.17  

Central  0.13  0.07  0.15  0.20  0.14  

Pine Barrens  0.17  0.13  0.23  0.39  0.23  

Southwest  0.24  0.06  0.11  0.16  0.14  

Coastal  0.12  0.10  0.15  0.33  0.18  
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Peak Factors 

Table 3-240239240 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.50 [655][645][646] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life  

The effective useful life (EUL) is 15 years.  

References 

[659] !{Iw!9Σ ά±Ŝƴǘƛƭŀǘƛƻƴ ŀƴŘ LƴŦƛƭǘǊŀǘƛƻƴΣέ ƛƴ нлмо !{Iw!9 IŀƴŘōƻƻƪ ς Fundamentals (2013): Ch 16.1 - 

16.37. 

[660][642] https://www.novalocks.com/wp-content/uploads/Dock-Planning-Standards-Guide.pdf 

[661][643] N. J. B. o. Utilities, "New Jersey 2023 Triennial Technical Reference Manual, APPENDIX E: CODE-

COMPLIANT EFFICIENCIES, Section 8.2," 2023. 

[662][644] ASHRAE, "Ventilation and Infiltration," ASHRAE Handbook ς Fundamentals, p. 16.13, 2013 

[663][645] C&I Unitary HVAC Load Shape Project Final Report. August 2011, v.1.1, p. 12, Table O-5. The CF reported 

here is a center point for NJ chosen between the CF for urban NY and for the Mid-Atlantic region in the PJM peak 

periods.   
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3.6.4 HIGH SPEED OVERHEAD DOORS 

 

Market Commercial and Industrial 

Baseline Condition RF/NC 

Baseline  ISP 

End Use Subcategory Shell 

Measure Last Reviewed March 2025May 2026 

Changes Since Last Version ¶ New MeasureClarified eligible building types 

¶ Updated enthalpy calculations and cooling days to reference a 75°F temperature 

basis 

 

Description 

This measure applies to buildings with exterior entryways that utilize overhead doors between heated and/or air-

conditioned spaces and the outdoors that see a high amount of traffic daily. The use of overhead doors within exterior 

entryways during the heating season leads to the exfiltration of warm air from the upper portion of the door opening and 

the infiltration of colder air from the lower portion of the door opening. This results in increased heating energy use to 

compensate for heat losses every time a door is opened. By reducing the time, it takes for the door to open and close, 

high-speed doors can also enhance the physical comfort of employees or customers near the entryway as there will be 

reduced temperature fluctuations when the door is opened and closed. In addition, in some cases excess heating capacity 

may be installed in buildings to meet this larger heating load. The addition of high-speed doors to exterior entryways that 

currently utilize standard overhead doors will result in energy savings and enhanced personal comfort, and possibly in 

reduced equipment sizing and associated costs.  

The primary markets for this measure are commercial and industrial facilities with overhead doors in exterior entryways, 

including but not limited to the following building types: manufacturing, warehouse (non-refrigerated), vehicle 

maintenance facilities, and enclosed/heated commercial or multifamily parking garages. This measure is not applicable to 

refrigerated warehouse building types. 

The algorithms described below are based on the assumption that savings are directly related to the difference in cooling 

or heating losses due to infiltration or exfiltration through an entryway before and after the installation of the high-speed 

door. Energy savings are assumed to be the result of a reduction of natural infiltration effects due to wind and thermal 

forces and follow the calculation methodology outlined by the ASHRAE Handbook. [658] [648][649].  

Baseline Case 

The baseline equipment is a standard overhead door, estimated to have an opening and closing speed of 8 inches per 

second. The baseline doorway should not have any type of existing open-doorway protection such as strip curtains or air 

curtains. 
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Efficient Case 

High-Speed Door installed at a loading dock or drive-in door for a heated and/or cooled warehouse, manufacturing, service 

ƎŀǊŀƎŜΣ ƻǊ ǎƛƳƛƭŀǊ ǎǇŀŎŜΦ 5ƻƻǊǎ ǿƘƛŎƘ ƘŀǾŜ ŀ ǊŜŦǊƛƎŜǊŀǘŜŘ ǎǇŀŎŜ ƻƴ ǘƘŜ ƛƴǘŜǊƛƻǊ ǎƘƻǳƭŘ ǳǎŜ ǘƘŜ ƳŜŀǎǳǊŜ άIƛƎƘ {ǇŜŜŘ wƻƭƭǳǇ 

5ƻƻǊǎέΦ 5ƻƻǊs separating interior spaces with different temperature setpoints on either side are not eligible. High speed 

doors must have a minimum opening speed of 32 inches per second and a minimum closing speed of 24 inches per 

second. 

Annual Energy Savings Algorithms 

Annual Electricity Savings 

 

ЎὯὡὬ ЎὯὡὬ  ЎὯὡὬ  

Where, 

  If impacted facility area has cooling: 

ЎὯὡὬ
ὗ

ὉὉὙ
ᶻὸ ὸ ὅzὈ 

If impacted facility area does not have cooling:  

ɝὯὡὬ π 

Where, 

  If impacted facility area has electric heat: 

ЎὯὡὬ
ὗ

ὌὛὖὊ
ᶻὸ ὸ ὌzὈ 

If impacted facility area does not have electric heat: 

ɝὯὡὬ π 

Where,  

ὸ ὅώὧὰὩίὖὩὶὈὥώᶻ Ὄ ρzςz
ρ

ὛὴὩὩὨȟ

ρ

ὛὴὩὩὨȟ
Ⱦσȟφππ 

Where, 

ὸ ὅώὧὰὩίὖὩὶὈὥώᶻ Ὄ ρzςz
ρ

ὛὴὩὩὨȟ

ρ

ὛὴὩὩὨȟ
Ⱦσȟφππ 

Where, 

ὗ τȢυz ὅὊὓ ᶻ
Ὤ Ὤ

ρȟπππ
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Where, 

ὅὊὓ ὅὊὓ ὅὊὓ  

Where, 

ὅὊὓ ὺ ὅz ὅz ὃz ᶻψψ 

Where, 

ὅὊὓ ὃ ὅz ᶻφπz ςz Ὣᶻ
Ὄ

ς
ᶻὝ Ὕ ȾτυωȢχ Ὕ  

Where, 

ὅ πȢτ πȢππςυzȿὝ Ὕȿ 

Annual Fuel Savings 

 

ЎὝὬὩὶάίὗ ᶻὸ ὸ ᶻ
ὌὈ

–
 

Where, 

ὗ ρȢπψzὅὊὓ ᶻ
Ὕ Ὕ

ρππȟπππ 
 

Where, 

ὅὊὓ ὅὊὓ ὅὊὓ  

Where, 

ὅὊὓ ὺ ὅz ὅz ὃz ᶻψψ 

Where, 

ὅὊὓ ὃ ὅz ᶻφπz ςz Ὣᶻ
Ὄ

ς
ᶻὝ Ὕ ȾτυωȢχ Ὕ  

Where, 

ὅ πȢτ πȢππςυzȿὝ Ὕ ȿ 

Peak Demand Savings 

ЎὯὡ
ЎὯὡὬ

ὅὈzςτ
ὅzὊ 
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Daily Peak Fuel Savings 

ЎὝὬὩὶάί ЎὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-241240241 Calculation Parameters 

 

191 For equipment rated in EER2, use EER2. If unknown, calculate EER as follows: 

ὉὉὙ ρȢρςὛὉὉὙ πȢπςὛὉὉὙ  

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²Ƙlife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎlife Lifetime fuel savings Calculated Therms  

ҟƪ²Ƙcooling  Annual cooling energy savings  Calculated  kWh/yr   

ҟƪ²Ƙheating  Annual heating energy savings  Calculated  kWh/yr   

Qcool 

Rate of total heat transfer through 

open entryway during cooling 

season 

Calculated kBtu/hr  

Qheat 

Rate of total heat transfer through 

open entryway during heating 

season 

Calculated kBtu/hr  

EER 
Energy efficiency ratio of electric 

cooling equipment191 

Site-specific, if unknown look 

up in Appendix E: Code-

Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

Btu/W-hr  

Tstandard 

Average hours per day the 

standard speed door is open 
Calculated Hrs/day  
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192 If needed, convert COP to HSPF as follows: ὌὛὖὊὅὕὖσȢτρς 

Variable Description Value Units Ref 

Tfast 
Average hours per day the high-

speed door is open 
Calculated Hrs/day  

CD 
Operating days in the cooling 

season 

Look up in Table 3-242Table 

3-243 
Days  

HSPF 

Heating seasonal performance 

factor of electric heating 

equipment192 

Site-specific, if unknown look 

up in Appendix E: Code-

Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

Btu/W-hr  

HD 
Operating days in the heating 

season 

Look up in Table 3-242Table 

3-243 
Days  

Cycles Per 

Day 

Number of door opening and 

closing cycles per day 

Site-specific, if unknown use 75 

For parking garages, calculate 

as: 0.04 x (number of parking 

spaces) x (24 hr/day) x (2 

openings per car) 

N/A 
[656][664][646][647] 

[654][655] 

Ὄ  Height of the doorway Site-specific Ft  

12 Conversion from feet to inches 12 N/A  

Speedopen,s 
Speed at which the baseline door 

opens 

Site-specific,if unknownunkn 

own,use 8 
inches/second 

[656][657][646][647] 

[647][648] 

Speedclose,s 
Speed at which the baseline door 

closes 
Site-specific, if unknown, use 8 inches/second 

[656][657][646][647] 

[647][648] 

Speedopen,f 
Speed at which the efficient door 

opens 

Site-specific, if unknown, use 

24 
inches/second 

[656][657][646][647] 

[647][648] 

Speedclose,f 
Speed at which the efficient door 

closes 

Site-specific, if unknown, use 

24 
inches/second 

[656][657][646][647] 

[647][648] 

3,600 Conversion factor 3,600 N/A  

4.5 Conversion factor  4.5 Lb-min/(ft 3-hr)  

ὅὊὓ Total air flow through entryway Calculated ft3/min  

Ὤ  
Average outdoor enthalpy during 

cooling season  

Look up in Table 3-241Table 

3-242 
Btu/lb  

Ὤ  
Average indoor enthalpy during 

cooling season 

Look up in Table 3-243Table 

3-244 
Btu/lb  

CFMw Infiltration due to wind Calculated ft3/min  

CFMt Infiltration due to thermal forces Calculated ft3/min  
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Variable Description Value Units Ref 

88 

Conversion from mile per hour to 

feet per minute 
88 N/A  

vwc 

Average wind speed during 

cooling season based on entryway 

orientation 

Look up in Table 3-244Table 

3-245 
mph  

Cwc 

Wind speed correction factor due 

to wind direction in cooling 

season (%) 

Look up in Table 3-247Table 

3-248 
N/A [665][655][656] 

Cv 
Effectiveness of openings, 

assuming diagonal wind 
0.3 N/A [658][648][649] 

Ad Area of doorway Site-specific ft2  

ὅ  
Discharge coefficient during 

cooling season 
0.39 N/A [658][648][649] 

g Acceleration due to gravity 32.2 ft/sec2  

Ὕ  
Average indoor temperature 

during cooling season 

Site-specific, if unknown use 

750°F 
ɕC  

Ὕ  
Average outdoor temperature 

during cooling season 

Look up in  Look up in Table 

3-242Table 3-242 
ɕC  

459.7 /ƻƴǾŜǊǎƛƻƴ ŦŀŎǘƻǊ ŦǊƻƳ ɕC ǘƻ ɕwΦ 459.7 °F/°R  

Q 

Sensible heat transfer through the 

open entryway, before air curtain 
Calculated therm/hr  

– Efficiency of heating equipment 
Site specific, if unknown use 

0.8 
AFUE  

1.08 Sensible heat transfer coefficient 1.08 BTU/hr/°F/CFM  

Ὕ  
Average indoor temperature 

during heating season 

Site-specific, if unknown use 

70°F 
ɕC  

Ὕ  
Average outdoor temperature 

during heating season 

Look up in  Look up in Table 

3-242Table 3-242 
ɕC  

vwh 
Average wind speed during 

heating season 

Look up in Table 3-245Table 

3-246 
mph  

Cwh 

Wind speed correction factor due 

to wind direction during heating 

season 

Look up in Table 3-246Table 

3-247 
N/A [665][655][656] 

Cdh 
Discharge coefficient during 

heating season 

Calculated, or assume 0.46 

(based on average indoor 

temperature of 70°F) 

N/A  

60 Conversion factor  60 sec/min  

1,000 Conversion factor  1,000 Btu/kBtu  
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Table 3-242241242 Outdoor Air Temperature and Enthalpy 

NJ Climate Region 

Relative 

Humidity193 

(%) 

Avg. outdoor 

temperature194 

during cooling 

season, Toc (°F) 

Avg. outdoor 

temperature195  

during heating 

season,  Toh (°F) 

Avg enthalpy196 of 

outdoor air at 

during cooling 

season, Hoc (Btu/lb) 

Avg enthalpy197 of 

outdoor air at 

during heating 

season, Hoc (Btu/lb) 

Northern 69.866.88 74.680.64 42.10 32.158.73 14.394 

Southern 67.465.98 74.581.10 42.70 31.561.20 14.495 

Coastal 74.671.86 73.080.01 46.20 31.960.55 16.475 

Central 75.867.53 74.381.66 43.20 33.161.84 15.23 

Pine Barrens 74.368.93 73.781.52 43.40 32.360.40 15.22 

Statewide Average 73.568.24 74.180.99 43.825 32.560.54 15.312 

 

 

193 Average of NOAA hourly relative humidity from January 2020 ς December 2022TMY3 files for each climate zone representative weather station 

(Northern = Allentown, PA; Southern = Philadelphia, PA; Coastal = Atlantic City, NJ; Central = Trenton, NJ; Pine Barrens = McGuire Air Force Base, NJ) 
194 Calculated from TMY3 data for representative weather stations for each NJ climate zone. Cooling hours are defined as any hour when outdoor air 

temperature is above 6575°F for the months of June through August and heating hours are defined as any hour when outdoor air temperature is below 

6575°F for the months of October through April. The average heating and cooling temperatures are the average temperature of these hours for the 

typical meteorological year.  
195 Calculated from TMY3 data for representative weather stations for each NJ climate zone. Cooling hours are defined as any hour when outdoor air 

temperature is above 65°F for the months of June through August and heating hours are defined as any hour when outdoor air temperature is below 

65°F for the months of October through April. The average heating and cooling temperatures are the average temperature of these hours for the typical 

meteorological year.  Ibid 
196 /ŀƭŎǳƭŀǘŜŘ Ǿƛŀ !{Iw!9 5ŀȅǘƻƴΩǎ ƻƴƭƛƴŜ ǇǎȅŎƘƻƳŜǘǊƛŎ ǘƻƻƭΣ ǳǎƛƴƎ ǘƘŜ ŀǾŜǊŀƎŜ bW ŜƭŜǾŀǘƛƻƴ ƻŦ нну Ŧǘ ŀōƻǾŜ ǎŜŀ ƭŜǾŜƭΦ 

https://daytonashrae.org/psychrometrics/psychrometrics_imp.html#start Calculated from TMY3 files. 
197 /ŀƭŎǳƭŀǘŜŘ Ǿƛŀ !{Iw!9 5ŀȅǘƻƴΩǎ ƻƴƭƛƴŜ ǇǎȅŎƘƻƳŜǘǊƛŎ ǘƻƻƭΣ ǳǎƛƴƎ ǘƘŜ ŀǾŜǊŀƎŜ bW ŜƭŜǾŀǘƛƻƴ ƻŦ нну Ŧǘ ŀōƻǾŜ ǎŜŀ ƭŜǾŜƭΦ 

https://daytonashrae.org/psychrometrics/psychrometrics_imp.html#start Ibid.  

Variable Description Value Units Ref 

100,000 Conversion factor  100,000 Btu/Therm  

88 Conversion factor  88 fpm/mph  

CF Electric Coincidence Factor 
Look up in Table 3-248Table 

3-249 
N/A [663][653][654] 

PDF Gas Peak Day Factor 

Look up in Appendix G: Natural 

Gas Peak Day FactorsTable 

3-249 

N/A  

EUL Equipment Useful Lifetime 16 Yrs [662][652][653] 
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Table 3-243242243 Operating Days in Cooling/Heating Season per Year 

NJ Climate Region  Heating Days Cooling Days 

Northern 207 7045 

Southwest 204 7460 

Coastal 208 8150 

Central 207 7561 

Pine Barrens 204 7656 

Statewide Average 206.5 7553.1 

 

Table 3-244243244 Indoor Enthalpy 

Temperature, Tindoor (°F) Enthalpy, Hindoor at 50% Relative Humidity (Btu/lb) 

65 22.7 

66 23.2 

67 23.7 

68 24.2 

69 24.8 

70 25.3 

71 25.8 

72 26.4 

73 27 

74 27.5 

75 28.1 

76 28.7 

77 29.3 

78 29.9 

 

Table 3-245244245 Average wind speed (vwc) during cooling season based on entryway orientation 

NJ Climate Region  North East South West 
Average 

(use if unknown) 

Northern 3.8 4.3 4.6 6.2 5.2 

Central 3.5 3.4 3.7 4.2 3.8 

Pine Barrens 4.6 3.1 3.8 4.7 4.2 

Southwest 4.3 3.4 3.8 4.5 4.1 
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NJ Climate Region  North East South West 
Average 

(use if unknown) 

Coastal 4.5 4.8 5.6 5.4 5.2 

Statewide Average 3.9 3.7 4.2 4.8 4.3 

 

Table 3-246245246 Average wind speed (vwh) during heating season based on entryway orientation 

NJ Climate Region  North East South West 
Average 

(use if unknown) 

Northern 3.5 3.4 4 4.1 3.8 

Central 3.1 3.2 3 3 3.1 

Pine Barrens 3.5 2.3 2.7 2.9 3 

Southwest 3.4 3.6 2.7 3.9 3.5 

Coastal 2.9 3.8 4.5 3.9 3.9 

Statewide Average 3.2 3.3 3.3 3.4 3.4 

 

Table 3-247246247 Wind speed correction factor (Cwh) due to wind direction in heating season (%) 

NJ Climate Region  North East South West 
Average 

(use if unknown) 

Northern 0.11 0.14 0.09 0.32 0.17 

Central 0.13 0.07 0.15 0.20 0.14 

Pine Barrens 0.17 0.13 0.23 0.39 0.23 

Southwest 0.24 0.06 0.11 0.16 0.14 

Coastal 0.12 0.10 0.15 0.33 0.18 

Statewide Average 0.14 0.09 0.14 0.26 0.16 

Note that correction factors do not add up to 1.0 (100%). This is attributed to periods of calm winds. 

 

Table 3-248247248 Wind speed correction factor (Cwc) due to wind direction in cooling season (%) 

NJ Climate Region  North East South West 
Average 

(use if unknown) 

Northern 0.16 0.11 0.18 0.20 0.16 

Central 0.13 0.10 0.20 0.08 0.13 

Pine Barrens 0.13 0.05 0.14 0.15 0.12 

Southwest 0.11 0.05 0.11 0.20 0.12 
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NJ Climate Region  North East South West 
Average 

(use if unknown) 

Coastal 0.09 0.11 0.29 0.09 0.15 

Statewide Average 0.13 0.09 0.19 0.12 0.14 

 

Peak Factors 

Table 3-249248249 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.50 [655][656][657] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life  

The effective useful life (EUL) is 16 years (assumed same measure life as high speed rollup doors for refrigerated spaces 

όпΦсΦмлύΤ !ǎ ǊŜŎƻƳƳŜƴŘŜŘ ƛƴ bŀǾƛƎŀƴǘ Ψ/ƻƳ9Ř 9ŦŦŜŎǘƛǾŜ ¦ǎŜŦǳƭ [ƛŦŜ wŜǎŜŀǊŎƘ wŜǇǊǘΩΣ aŀȅ нлмуύΦ(3.10.14) [652][653] 

References 

[664][646] J. Wendt, "When a High-Speed Door is More Energy Efficient," in Door & Access Systems Magazine ς 
Tech Tips, September 2014.  

[665][647] D. Standard, "Specification for High-Speed Doors and Grilles," in DASMA Standard 403-2020, 2020, p. 
Section 2.6. 

[666][648] ASHRAE, "Ventilation and Infiltration," in ASHRAE Handbook ς Fundamentals, 2013, pp. Ch 16.1 - 16.37. 
[667][649] N. J. B. o. Utilities, "New Jersey 2023 Triennial Technical Reference Manual, APPENDIX E: CODE-

COMPLIANT EFFICIENCIES, Section 8.2," 2023. 
[668][650] N. J. B. o. Utilities, "3.5.10 HEAT OR ENERGY RECOVERY VENTILATOR Pg 371," in New Jersey 2023 

Triennial Technical Reference Manual, 2023.  
[669][651] ASHRAE, "Ventilation and Infiltration," ASHRAE Handbook ς Fundamentals, p. 16.13, 2013.  
[670][652] Assumed same measure life as high-speed rollup doors for refrigerated spaces (4.6.10);(3.10.14); As 

recommended in Navigant 'ComEd Effective Useful Life Research Report', May 2018. 
[671][653] C&I Unitary HVAC Load Shape Project Final Report. August 2011, v.1.1, p. 12, Table O-5. The CF reported 

here is a center point for NJ chosen between the CF for urban NY and for the Mid-Atlantic region in the PJM peak 
periods.  

[672][654] !{Iw!9Σ ά9ƴŎƭƻǎŜŘ ±ŜƘƛŎǳƭŀǊ CŀŎƛƭƛǘƛŜǎ ς tŀǊƪƛƴƎ DŀǊŀƎŜǎΣέ ƛƴ нлмф !{Iw!9 IŀƴŘōƻƻƪ ς HVAC 
Applications (2019): p. 16.18 to 16.20 

[673][655] Because wind direction is not constant, a wind speed correction factor is used to adjust for the amount 
of time during the cooling season that prevailing winds can be expected to impact the entryway. Calculated using 
NJ TMY3 weather data. 
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[656] C&I Unitary HVAC Load Shape Project Final Report. August 2011, v.1.1, p. 12, Table O-5. The CF reported 
here is a center point for NJ chosen between the CF for urban NY and for the Mid-Atlantic region in the PJM peak  

periods.  
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3.6.5 ROOF INSULATION 

 

Market Commercial & Industrial 

Baseline Condition RF/NC 

Baseline  Existing/Code 

End Use Subcategory Shell 

Measure Last Reviewed February 2025 

Changes Since Last Version ¶ New measure 

 

Description 

Energy and demand saving are realized through reductions in the building cooling and heating loads by way of 

improvements in roof assembly thermal resistance properties. 

Baseline Case 

 Retrofit: Thermal resistance of the existing roof assembly. New construction: Thermal resistance of the roof assembly as 

mandated by applicable building code. Assembly R-values shall be referenced from the ASHRAE 90.1 code in effect on the 

date of the building permit (if unknown, assume ASHRAE 90.1 - 2016).198 

Efficient Case 

Roof assembly with thermal resistance that exceeds code requirements and complies with program requirements.  

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ  ῳὯὡὬ   

Where, 

Central cooling: ῳὯὡὬ ὃὶὩὥὉὊὒὌ
ȟ

ȟ
 

No central cooling: ɝὯὡὬ π 

 

198 NJ Model Code Adoption History: https://www.nj.gov/dca/codes/codreg/pdf_regs_former/NJ_Model_Code_Adoptions.pdf 

https://www.nj.gov/dca/codes/codreg/pdf_regs_former/NJ_Model_Code_Adoptions.pdf
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Where, 

Electric heat: ῳὯὡὬ ὃὶὩὥὉὊὒὌ
ȟ

ȟ
 

Gas furnace (savings due to reduced fan operation): ῳὯὡὬ  ῳὝὬὩὶάίὊὩςωȢσ 

Annual Fuel Savings 

Non-electric heat: ῳὝὬὩὶάί ὃὶὩὥὉὊὒὌ
ȟ

ȟ
 

Electric heat: ɝὝὬὩὶάίπ 

Peak Demand Savings 

ῳὯὡ
ῳὯὡὬ

ὉὊὒὌ
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-250249250 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ҟƪ²Ƙcooling Annual cooling energy savings Calculated kWh/yr  

ҟƪ²Ƙheating Annual heating energy savings Calculated kWh/yr  



Shell 

583 

 

Variable Description Value Units Ref 

Rexisting 
Roof assembly heat loss coefficient with 

existing (or code required) insulation 

Retrofit: Site-specific or look up in 

Table 3-251Table 3-250251 

New Construction: Look up in Table 

3-252Table 3-251252 and Table 

3-253Table 3-252253 

(hr-хC-ft2)/Btu  

Rnew 
Roof assembly heat loss coefficient with 

new insulation 
Site-specific (hr-хC-ft2)/Btu  

Area Area of the roof surface Site-specific Ft2  

EFLHcooling 

Equivalent Full Load Hours of operation 

for the average unit during the cooling 

season 

Look up in Appendix C: Heating and 

Cooling EFLHAppendix C: Heating 

and Cooling EFLH 

Hours 

[657]

[666

658] 

EFLHheating 

Equivalent Full Load Hours of operation 

for the average unit during the heating 

season 

Look up in Appendix C: Heating and 

Cooling EFLHAppendix C: Heating 

and Cooling EFLH 

Hours 

[657]

[666

658] 

ɲ¢FL,cooling 

¢ŜƳǇŜǊŀǘǳǊŜ ŘƛŦŦŜǊŜƴŎŜ ώхCϐ ŘǳǊƛƴƎ 

cooling season between design day 

outdoor air temperature (TDD) and 

ŀǎǎǳƳŜŘ ррхC ōŀǎŜ ǘŜƳǇŜǊŀǘǳǊŜ 

Look up in Table 3-253Table 

3-252253 
хC 

[658]

[667

659] 

ɲ¢FL,heating 

¢ŜƳǇŜǊŀǘǳǊŜ ŘƛŦŦŜǊŜƴŎŜ ώхCϐ ŘǳǊƛƴƎ 

heating season between design day 

outdoor air temperature (TDD) and 

ŀǎǎǳƳŜŘ ррхC ōŀǎŜ ǘŜƳǇŜǊŀǘǳǊŜ 

Look up in Table 3-253Table 

3-252253 
хC 

[658]

[667

659] 

ʂ  Efficiency of cooling system 

Site-specific, if unknown look up in 

Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

Btu/W-hr  

ʂ  Efficiency of electric heating system 

Electrical Resistance: 1 

Heat pumps: Site-specific, if 

unknown look up in Appendix E: 

Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

(HSPF/3.413)*0.85  

ʂ  Efficiency of fuel heating system 

Site-specific, if unknown look up in 

Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

AFUE  



Shell 

584 

 

Variable Description Value Units Ref 

Fe 
Percentage of heating energy consumed 

by fans199 
7.7% N/A  

CF Electric coincidence factor Look up in Table 2-9Table 3-254 N/A 

[659]

[668

660] 

PDF Gas peak day factor Look up in Table 2-9Table 3-254 N/A   

EUL Effective useful life 20 Years 

[660]

[669

661] 

1,000 Conversion from Btu to kBtu 1,000 N/A  

3,412 Conversion from Btu to kWh 3,412 N/A   

100,000 Conversion from BTUs to Therms 100,000 N/A  

 

Table 3-251250251 Default existing roof assembly heat loss coefficient by building type200 

Building Type Baseline R-Value 

Hospital 13.5 

Hotel 13.5 

Large Office 13.5 

Light Industrial 12 

Multi-family high-rise 13.5 

Multi-family low-rise 13.5 

Motel 13.5 

Multi Story Retail 13.5 

Primary School 13.5 

Religious 13.5 

Secondary School 13.5 

Small Office 13.5 

Small Retail 13.5 

University 13.5 

Warehouse 12 

 

199 Fe is estimated using TRM models for the three most popular building types for programmable thermostats: low-rise office (10.2%), sit-down 

restaurant (8.6%), and retail ς ǎǘǊƛǇ Ƴŀƭƭ όпΦп҈ύΦ тΦт҈ ǊŜŦƭŜŎǘǎ ǘƘŜ ŀǾŜǊŀƎŜ CŜ ƻŦ ǘƘŜ ǘƘǊŜŜ ōǳƛƭŘƛƴƎ ǘȅǇŜǎΦ {ŜŜ άCŀn Energy Factor Example Calculation 

2021-06-ноΦȄƭǎȄέ ŦƻǊ ǊŜŦŜǊŜƴŎŜΦ 
200 Adopted from Illinois Technical Reference Manual and updated to cover all type of commercial buildings in the state of New Jersey. 
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Table 3-252251252 R-Values: ASRAE ς 90.1 ς 2019 Climate Zone 4 and 5 (includes all NJ TRM Zones) 

 

Table 3-253252253 Temperature Difference201 

NJ Climate Region 

Avg. outdoor 
temperature during 

cooling season, 
Toutdoor,c (°F) 

ɲ¢FL,cooling 

Avg. outdoor 
temperature  during 

heating season,  
Toutdoor,h (°F) 

ɲ¢FL,heating 

Northern 74.6 19.6 42.1 12.9 

Southern 74.5 19.5 42.7 12.3 

Coastal 73 18 46.2 8.8 

Central 74.3 19.3 43.2 11.8 

Pine Barrens 73.7 18.7 43.4 11.6 

Statewide Average 73.91 18.91 43.82 11.18 

 

Peak Factors 

Table 3-254253254 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.5 [659][668660] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

 

201 Average temperatures are based on NJ TMY3 data 

Opaque Elements 

Nonresidential Semiheated 

Assembly  

Maximum 

Insulation Min.  

R-Value 

Assembly  

Maximum 

Insulation Min.  

R-Value 

Insulation entirely above deck U-0.032 R-30 c.i U-0.093 R-10 c.i 

Metal building (Roof) U-0.037 
R-19 + R-11 Ls   

or  R25 + R-8 Ls 
U-0.082 R-19 

Attic and other U-0.021 R-49 U-0.034 R-30 
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Measure Life 

The effective useful life (EUL) is 20 years [660][669661]. 

References 

[674][657] Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022 

[675][658] NSRDB, TMY3 data, December 2022. https://nsrdb.nrel.gov/data-sets/tmy 

[676][659] C&I Unitary HVAC Load Shape Project Final Report. August 2011, v.1.1, p. 12, Table O-5. The CF reported 

here is a center point for NJ chosen between the CF for urban NY and for the Mid-Atlantic region in the PJM peak 

periods. Available from: http://www.neep.org/sites/default/files/resources/NEEP_HVAC_Load_Shape_Report 

_Final_August2_0.pdf. 

[677][660] GDS Measure Life Report Residential and Commercial/Industrial Lighting and HVAC Measures (June 

2007) 

https://www.caetrm.com/media/reference-documents/HVAC_Ltg_measure_life_GDS_2007.pdf 

 

 

  

https://nsrdb.nrel.gov/data-sets/tmy
http://www.neep.org/sites/default/files/resources/NEEP_HVAC_Load_Shape_Report%20_Final_August2_0.pdf
http://www.neep.org/sites/default/files/resources/NEEP_HVAC_Load_Shape_Report%20_Final_August2_0.pdf
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3.6.6 WALL INSULATION 

 

Market Commercial and Industrial 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Shell 

Measure Last Reviewed February 2025March 2026 

Changes Since Last Version ¶ New MeasureCorrecting constant in therms equation 

¶ Updated CDD temperature basis to 725°F 

¶ Corrected HDD values using a 65°F temperature basis 

  

 Description  

This measure covers wall insulation that is added to building wall cavities or to building internal/external wall surfaces and 

foundation insulation that is added to building internal/external foundation surfaces, both above grade and below grade. 

This measure requires pre- and post-implementation R-values and measurements of surface areas.   

Baseline Case  

Empty or minimally insulted wall cavities, and uninsulated above and below grade foundation walls.   

Efficient Case  

Wall cavities and/or internal or external wall surfaces with insulation and internal or external foundation surfaces with 

insulation.   

Annual Energy Savings Algorithms  

Annual Electric Energy Savings  

ɝὯὡὬ ɝὯὡὬ  ɝὯὡὬ  ɝὯὡὬ  

Where, 

ɝὯὡὬ ὅὈὈ
ςτ

ρȟπππʂ
Ϸὅέέὰ

ὃ
ρ

Ὑ

ρ

Ὑ
ὃ

ρ

Ὑ

ρ

Ὑ
ὃ

ρ

Ὑ

ρ

Ὑ
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Where,  

ɝὯὡὬ ὌὈὈ
ȟ

ϷὉὰὩὧὌὩὥὸὃ ὃ

ὃ    
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Where,  

ɝὯὡὬ ɝὝὬὩὶάίὊ ςωȢσ 

Annual Fuel Savings 

ɝὝὬὩὶάίὌὈὈ
ςτ

σȟτρςʂ

ςτ

ρππȟπππʂ
ϷὊόὩὰὌὩὥὸ

ὃ
ρ

Ὑ

ρ

Ὑ
ὃ

ρ

Ὑ

ρ

Ὑ
ὃ

ρ

Ὑ

ρ

Ὑ
  

Peak Demand Savings 

ɝὯὡ
ɝË7È

ὉὊὒὌ
ὅὊ 

Daily Peak Fuel Savings  

ῳὝὬὩὶάί ῳὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms  

Lifetime Electric Energy Savings  

ɝὯὡὬ ɝË7È%5, 

Lifetime Fuel Savings  

ῳὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

 

Calculation Parameters 

Table 3-255254255 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ɲƪ²Ƙcool Annual cooling energy savings Calculated kWh/yr  

ɲƪ²ƘHeatElec 
Annual electric heating energy 

savings 
Calculated kWh/yr  
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202 For heat pumps, effective COP Estimate = HSPF/3.413 

Variable Description Value Units Ref 

ɲƪ²ƘheatGas Annual gas heating energy savings Calculated kWh/yr  

AWall Net area of insulated wall Site-specific ft2  

AAG 
Net area of Above-Grade 

Foundation being insulated 
Site-specific ft2  

ABG 

Net area of Foundation Below 

Grade being insulated 
Site-specific ft2  

HDD 

Annual heating degree days at 65 

°F base for the climate zone of the 

building. 

Look up in Table 3-255Table 

3-256 
°Fẗdays  

CDD 

Annual cooling degree days at 

65725 °F base for the climate zone 

of the building. 

Look up in Table 3-256Table 

3-257 
°Fẗdays  

EFLHcool Equivalent Full Load Hours of 

operation during cooling season 

Look up in Appendix C: Heating 

and Cooling EFLHAppendix C: 

Heating and Cooling EFLH 

hours [675][666][667] 

24 Hours per day 24 Hours/day  

100,000 Unit conversion, Btu/therm 100,000 Btu/therm  

1,000 Unit conversion from W to kW 1,000 W/kW  

ʂCool 

Efficiency of cooling system 

 

Site-specific, if unknown look up 

in Appendix E: Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

Btu/ hẗW  

ʂ ʂheat Efficiency of heating system202 

Electrical Resistance: 1 

Heat pumps: Site-specific 

If unknown look up in Appendix 

E: Code-Compliant 

EfficienciesSite-specific, if 

unknown, see Appendix E: 

Code-Compliant 

EfficienciesAppendix E: Code-

Compliant Efficiencies 

  

%Cool Percent of building that is cooled 
Site-specific, if unknown look up 

in Table 3-257Table 3-258 
N/A  

%ElectricHeat 
Percent of building that is 

electrically heated 

Look up in  

Table 3-258Table 3-259 
N/A  
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203 An estimate based on review of Madison Gas and Electric, Exterior Wall Insulation, R-value for no insulation in walls, and NREL's Building Energy 
Simulation Test for Existing Homes (BESTEST-EX). 
204 An estimate based on review of Madison Gas and Electric, Exterior Wall Insulation, R-value for no insulation in walls, and NREL's Building Energy 
Simulation Test for Existing Homes (BESTEST-EX). 
205 Fe is not one of the AHRI certified ratings provided for residential furnaces, but can be reasonably estimated from a calculation based on the certified 
values for fuel energy (Ef in MMBtu/yr) and Eae (kWh/yr). An average of a 300 record sample (non-random) out of 1495 was 3.14%. This is, appropriately, 
~50% greater than the ENERGY STAR version 3 criteria for 2% Fe. 

Variable Description Value Units Ref 

%GasHeat 
Percent of building that is heated 

using gas 

Look up in Table 3-259Table 

3-260 
N/A  

3,412 Btu per kWh 3,412 Btu/kWh  

RNewWall 

R-value of proposed new wall 

assembly (including all layers 

between inside air and outside air) 

Site-specific °Fẗft2ẗhr/BTU   

RExistWall 
R-value value of existing assembly 

and any existing insulation 

Minimum of R-5 for uninsulated 

assemblies203 
°Fẗft2ẗhr/BTU   

RExistAG 

Effective R-value value of existing 

Above-Grade Foundation assembly 

and any existing insulation.  

Minimum of R-5 for uninsulated 

assemblies204 
°Fẗft2ẗhr/BTU   

RNewAG 

Effective R-value of proposed new 

Above-Grade Foundation assembly 

(including all layers between inside 

air and outside air). 

Site-specific °Fẗft2ẗhr/BTU   

RExistBG 

Effective R-value value of existing 

Foundation Below Grade assembly 

and any existing insulation. 

Look up in Table 3-260Table 

3-261 
°Fẗft2ẗhr/BTU   

RNewBG 

 Effective R-value of proposed new 

Foundation Below Grade assembly 

(including all layers between inside 

air and outside grade). 

Site-specific °Fẗft2ẗhr/BTU   

FE 
Furnace or boiler combustion fan 

energy consumption  
7.7%205 N/A  

29.3 
Unit conversion, therms to kWh (= 

100,000 / 3,412) 
29.3 kWh/therm  

CF Electric Coincidence Factor Look up in Table 2-9Table 3-264 N/A [674][665][666] 

PDF Peak Day Factor Look up in Table 2-9Table 3-264 N/A   

EUL Estimated useful life 
See Measure LifeMeasure Life 

section 
years 

[676] 

[667][668] 
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Table 3-256255256 Heating Degree Days206 

Climate Zone HDDHDD65 

Northern 6,1365,816 

Southwest 5,6584,944 

Coastal 4,7955,173 

Central 5,5885,095 

Pine Barrens 5,5295,192 

Statewide Average 5,224553 

 

Table 3-257256257 Cooling Degree Days207 

Climate Zone CDDCDD725 

Northern 934253421 

Southwest 1,048366583 

Coastal 886248439 

Central 1,008403625 

Pine Barrens 945366578 

Statewide Average 973345551 

 

Table 3-258257258 Deemed Value for % Cool208 

Is Space Being Insulated Cooled Deemed % Cool, if actual % is unknown 

Yes 100% 

No 0% 

 

Table 3-259258259 Deemed Value for % Electric Heat209 

Is Space Being Insulated Electrically Heated Deemed % ElectricHeat, if actual % is unknown 

Yes 100% 

No 0% 

 

206 TMY3 data is used to calculate HDD using 65F65°F as the setpointtemperature basis. Source is the DOE-2 TMY3 statistics file.  

207 TMY3 data is used to calculate CDD using 65F725°F as the setpointtemperature basis. Source is the DOE-2 TMY3 statistics file using linear interpolation 
between 70°F and 75°F to estimate CDD at 72°F. A temperature basis of 72°F was chosen based on a CT study analyzing the CDD balance point 
temperature for sealing and insulation measures: https://www.energizect.com/sites/default/files/documents/2025-12-
01_Final%20Report%20%28Revision%20%231%29_RX2242B_CI_IMP_SBEA%2CEO_DNV.docx. 
208 IL TRM v.12.0 Vol. 2 Pg. 1011 
209 IL TRM v.12.0 Vol. 2 Pg. 1012 

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.energizect.com%2Fsites%2Fdefault%2Ffiles%2Fdocuments%2F2025-12-01_Final%2520Report%2520%2528Revision%2520%25231%2529_RX2242B_CI_IMP_SBEA%252CEO_DNV.docx&data=05%7C02%7CDan.Pidgeon%40dnv.com%7C89b0e62e57af40fad37608dec585dfd2%7Cadf10e2bb6e941d6be2fc12bb566019c%7C0%7C0%7C639165376116750635%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=j98HCKL7vedQjldhBTXrDoRrXyjeFOFJcUEq8w1NBrc%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.energizect.com%2Fsites%2Fdefault%2Ffiles%2Fdocuments%2F2025-12-01_Final%2520Report%2520%2528Revision%2520%25231%2529_RX2242B_CI_IMP_SBEA%252CEO_DNV.docx&data=05%7C02%7CDan.Pidgeon%40dnv.com%7C89b0e62e57af40fad37608dec585dfd2%7Cadf10e2bb6e941d6be2fc12bb566019c%7C0%7C0%7C639165376116750635%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=j98HCKL7vedQjldhBTXrDoRrXyjeFOFJcUEq8w1NBrc%3D&reserved=0
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Table 3-260259260 Deemed Value for % Gas Heat210 

Is Space Being Insulated Heated with Gas Deemed % GasHeat, if actual % is unknown 

Yes 100% 

No 0% 

 

Table 3-261260261 Effective R-Value of Existing Foundation Below Grade Assembly and Any Existing Insulation 

Depth Below Grade of Bottom of 

Foundation 
Earth R-value (F-Ft2-Hr/Btu) 

Average Earth R-value 

(F-Ft2-Hr/Btu) 

0 ft 2.44  2.44  

1 ft 4.50  3.47  

2 ft 6.30  4.41  

3 ft 8.40  5.41  

4 ft 10.44  6.42  

5 ft 12.66  7.46  

6 ft  14.49  8.46  

7 ft 17.00  9.53  

8 ft 20.00  10.69  

Note: Added to the above R-values of Below Grade assemblies shall be the following deemed Average Earth R-values, which account for 
transmission of heat through direct contact with the earth outside the foundation. The Effective Ground Contact R-value varies as a 
function of the average depth below grade of the bottom of the foundation211 

 

Table 3-262261262 R-Values: ASHRASASHRAE ς 90.1 ς 2019 Climate Zone 4 

Opaque elements 

NJ TRM Zones Central, Southwest, Pine Barrens, Coastal  

[ASHRAE Climate Zone 4 (A,B,C)] 

Nonresidential Semi-heated 

Assembly 
Maximum 

Insulation Min. R-Value Assembly Maximum Insulation Min. R-Value 

Walls, above Grade 

Mass U-0.104 R-9.5 c.i . U-0.580 NR212 

Metal building U-0.060 R-0 + R-15.8 c.i. U-0.162 R-13 

Steel-framed U-0.064 R-13 + R-7.5 c.i. U-0.124 R-33 

Wood-framed and other U-0.064 R-12 + R-3.8 c.i.. or R-20 U-0.089 R-13 

Walls, below Grade 

 

210 IL TRM v.12.0 Vol. 2 Pg. 1013 
211 Adapted from Table 1, page 24.4, of the 1977 ASHRAE Fundamentals Handbook 
212 No insulation requirement 
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Below-grade wall C-0.119 R-7.5 c.i. C-1.140 NR 

Slab-On-Grade Floors 

Unheated F-0.502 R-15 for 24 in. F-0.730 NR 

Heated F-0.843 R-20 for 24 in. F-0.900 R-10 for 24 in. 

 

Table 3-263262263 R-Values: ASHRASASHRAE ς 90.1 ς 2019 Climate Zone 5 

Opaque elements 

NJ TRM Zones Northern [ASHRAE Climate Zone 5 (A,B,C)] 

Nonresidential Semi-heated 

Assembly 
Maximum 

Insulation Min. R-Value Assembly Maximum Insulation Min. R-Value 

Walls, above Grade 

Mass U-0.090 R-11 c.i . U-0.051 R-5.7 c.i. 

Metal building U-0.050 R-0 + R-19 c.i. U-0.094 R-0 + R-9.8 c.i. 

Steel-framed U-0.055 R-13 + R-10 c.i. U-0.084 R-13 + R-3.8 c.i. 

Wood-framed and other U-0.051 
R-13 + R-7.5 c.i.. 

or R-19 + R-5 c.i. 
U-0.089 R-13 

Wall, below Grade 

Below-grade wall C-0.119 R-7.5 c.i. C-1.140 NR 

Slab-On-Grade Floors 

Unheated F-0.502 R-15 for 24 in. F-0.730 NR 

Heated F-0.688 R-20 for 48 in. F-0.900 R-10 for 24 in. 

 

Peak Factors 

Table 3-264263264 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.5  

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life  

The effective useful life (EUL) is 25 years. [676][667][668]. 



Shell 

595 

 

References 

[678][661] Illinois Statewide Technical Reference Manual τ 4.8.30 Commercial Wall Insulation, 

https://www.ilsag.info/wp-content/uploads/IL-

TRM_Effective_010126_v14.0_Vol_2_C_and_I_09192025_FINAL.pdf  

[679][662] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table 

for 2020, http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx. Accessed March 

2024.eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life 

https://www.caetrm.com/cpuc/table/effusefullife/ . Capped based on the requirements of the Pennsylvania 

Technical Reference Manual. 

[680][663] NOAA National Centers for Environmental Information ς NCEI 1981-2010 Climate Normals Available 

from: https://www.ncdc.noaa.gov/cdo-web/datatools/normals DOE-2 Weather Data & Weather Data Processing 

Utility Programs. https://doe2.com/index_Wth.html 

[681][664] The initial R-value for new construction buildings is based on IECC 2015 code for climate zone 5. 

https://codes.iccsafe.org/content/IECC2015/chapter-4-ce-commercial-energy efficiency 

[682][665] C&I Unitary HVAC Load Shape Project Final Report. August 2011, v.1.1, p. 12, Table O-5. The CF reported 

here is a center point for NJ chosen between the CF for urban NY and for the Mid-Atlantic region in the PJM peak 

periods. Available from: http://www.neep.org/sites/default/files/resources/NEEP_HVAC_Load_Shape_Report 

_Final_August2_0.pdf 

[683][666] Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022 

[684][667] bŀǾƛƎŀƴǘ Ψ/ƻƳ9Ř 9ŦŦŜŎǘƛǾŜ ¦ǎŜŦǳƭ [ƛŦŜ wŜǎŜŀǊŎƘ wŜǇƻǊǘΩΣ aŀȅ нлмуΦ 

 

 

 

 

 

 

 

 

 

 

 

https://www.caetrm.com/cpuc/table/effusefullife/
https://doe2.com/index_Wth.html
http://www.neep.org/sites/default/files/resources/NEEP_HVAC_Load_Shape_Report%20_Final_August2_0.pdf
http://www.neep.org/sites/default/files/resources/NEEP_HVAC_Load_Shape_Report%20_Final_August2_0.pdf


Shell 

596 

 

  



Lighting 

597 

 

 

3.7 LIGHTING 

3.7.1 LIGHTING FIXTURES 

 

Market Commercial/Multifamily 

Baseline Condition TOS/NC/EREP/DI 

Baseline Code/Existing 

End Use Subcategory Lighting Fixtures 

Measure Last Reviewed February 2024April 2026  

Changes Since Last Version ¶ Updated HVAC interactivity factors look up Updated Hours of Use and Coincidence Factors 

values for Grocery, Retail (Large), Warehouse/Industrial (Large), and 

Warehouse/Industrial (Small) building types 

¶ Removal of control-based demand savings, use lighting controls measure 3.7.2 to 

calculate control-specific savings 

¶ Updated references 

 

 

Description 

This section provides energy savings algorithms for qualifying lighting improvements implemented in commercial and 

industrial settings. This measure includes both retrofit of existing lamps and new construction projects. For in-unit lamps 

and lamps installed in common areas of multifamily low-rise buildings, refer to the Residential Section. For lamps/fixtures 

installed in common areas of multifamily high-rise buildings, use the algorithms below. 

Replacement programs includes fixture replacements for existing commercial and industrial customers. It is targeted for 

facilities performing efficiency upgrades to their lighting systems. New fixtures and technologies available after publication 

will be periodically updated. Baselines will be established based on the guidelines noted below. 

For new construction and entire facility rehabilitation projects, savings are calculated by comparing the lighting power 

density (LPD) of fixtures being installed to the baseline LPDΣ ƻǊ άƭƛƎƘǘƛƴƎ ǇƻǿŜǊ ŀƭƭƻǿŀƴŎŜΣέ ŦǊƻƳ ǘƘŜ ōǳƛƭŘƛƴƎ ŎƻŘŜΦ CƻǊ ǘƘŜ 

state of New Jersey, the applicable building code is IECC 2021 [670][678671]. 

For interior lighting power allowance, ASHRAE 90.1 allows either a space by space method or a building area method to 

calculate the overall lighting power allowance. The space by space method involves applying a different LPD for each space 

using values from Table 3-266Table 3-267 whereas the building area method involves applies applying a uniform LPD to 

the entire building using values from Table 3-265. Table 3-266Table 3-266.  

The exterior lighting power allowance is calculated as follows. 

1. Determine the lighting zone from Table 3-268Table 3-267268. 

Field  Code  Changed

Field  Code  Changed
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2. Determine the applicable category and space type from Table 3-268Table 3-269 

3. Based on lighting zone, category, and space type, determine the applicable exterior LPD. 

4. The LPD is multiplied with the appropriate unit to get lighting power allowance. 

There are 2 types of surfaces in Table 3-268Table 3-269, tradable and non tradable surfaces. Tradable surfaces are surfaces 

ǿƘŜǊŜ ƛŦ ȅƻǳ ŘƻƴΩǘ ǳǎŜ ŀƭƭ ǘƘŜ ƭƛƎƘǘƛƴƎ ŀƭƭƻǿŜŘ ƻƴ ƻƴŜ ƻŦ ǘƘŜ ǎǳǊŦŀŎŜǎ ȅƻǳ Ŏŀƴ ǳǎŜ ǘƘŜ ƭŜŦǘ ƻǾŜǊ ƻƴ ŀƴƻǘƘŜǊ ƻƴŜ ƻŦ ǘƘŜ 

tradable surfaces. Non-tradable surfaces are allowed a certain amount of lighting and you cannot use the excess 

somewhere else nor can you use excess from somewhere else on these surfaces. 

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

Baseline Case 

New Construction Interior Lighting: Baseline lighting LPD based on the IECC 2021 Code [678][670][671] with adjustments 

for standard practice [7].[675][676]. 

New Construction Exterior Lighting: Baseline lighting LPA based on the IECC 2021 Code [678][670][671] with adjustments 

for standard practice [7].[675][676]. 

Replacement: Actual existing fixture/lamp wattage. If unknown, use wattage from Appendix L: Lighting Wattages 

[677].[669][670] 

Mid-Stream Lighting: Look up in Appendix L: Lighting Wattages [677][669][670]. 

Efficient Case 

New Construction Interior Lighting: LPD of qualified fixtures, equal to the sum of installed fixture wattage divided by floor 

area of the space where the fixtures are installed. 

New Construction Exterior Lighting: LPA of qualified fixtures, equal to the sum of installed fixture wattage  

Retrofit: Wattage of new fixture. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

New Construction Interior Lighting:    

ɝὯὡὬ
ὒὖὈ ὒὖὈ ὒὖὈ

ρȟπππ
ὃ Ὄὶίρ Ὄὠὃὅ  

New Construction Exterior Lighting:    

ῳὯὡὬ
ὒὖὃ ὒὖὃ ὒὖὃ

ρȟπππ
ὃὒ Ὄὶί 
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Replacement/Midstream Interior Lighting: 

ῳὯὡὬ
ὗὸώ ὡ  ὗὸώ ὡ

ρȟπππ
Ὄὶίρ Ὄὠὃὅ  

Replacement/Midstream Exterior Lighting: 

ɝὯὡὬ
ὗὸώ ὡ  ὗὸώ ὡ

ρȟπππ
Ὄὶί 

Annual Fuel Savings 

Replacement/Midstream Interior Lighting: 

ɝὝὬὩὶάί 
ὗὸώ ὡ  ὗὸώ ὡ

ρȟπππ
ὌὶίὌὠὃὅ ρπ 

New Construction Interior Lighting:    

ɝὝὬὩὶάί 
ὒὖὈ ὒὖὈ ὒὖὈ

ρȟπππ
ὃ ὌὶίὌὠὃὅ ρπ 

Note: No fuel impacts are claimed in exterior lighting installation. 

Peak Demand Savings 

Retrofit Interior Lighting: 

ɝὯὡ
ὗὸώ ὡ  ὗὸώ ὡ

ρȟπππ
ὅὊ ρ Ὄὠὃὅ  

Retrofit Exterior Lighting: 

ɝὯὡ
ὗὸώ ὡ  ὗὸώ ὡ

ρȟπππ
ὅὊ 

New Construction Interior Lighting: 

ῳὯὡ
ὒὖὈ ὒὖὈ ὒὖὈ

ρȟπππ
ὃ ὅὊ ρ Ὄὠὃὅ ρ ὛὠὋ  

New Construction Exterior Lighting 

ῳὯὡ
ὒὖὃ  ὒὖὃ ὒὖὃ

ρȟπππ
ὃὒ ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί  ɝὝὬὩὶάίzὖὈὊ 
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Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

For NC/TOS: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

For EREP/DI: 

ɝὯὡὬ ɝὯὡὬ ὃὓὒ 

Lifetime Fuel Energy Savings 

For NC/TOS: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

For EREP/DI: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὃὓὒ 

Calculation Parameters 

Table 3-265264265 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

Qtyb Quantity of replaced fixtures Site-specific  N/A  

Qtyq Quantity of qualifying fixtures Site-specific N/A  

Wb Wattage of baseline fixture 

Site-specific, if 

unknown see 

Appendix L: Lighting 

Wattages 

W [677][669][670] 

Wq 

Wattage of qualifying fixture 

(per DLC or ENERGY STAR 

certification, or manufacturer's 

cutsheet if certification not 

required by program) 

Site-specific W  

LPDq Installed lighting power density Site-specifiic W/Sq Ft  

LPDb Baseline lighting power density 
Site-specific, if 

unknown look up in 
W/Sq Ft  
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Variable Description Value Units Ref 

Table 3-265Table 

3-266Table 3-266, 

Table 3-266Table 

3-267, Table 

3-268Table 3-269 

LPAb 
Baseline lighting power 

allowance 

Site-specific, if 

unknown look up in 

Table 3-268Table 

3-269 

W/Sq Ft or W/ 

Linear Ft 
[678][670][671] 

LPAq 
Installed lighting power 

allowance 

Site-specific, if 

unknown look up in 

Table 3-268Table 

3-269 

W/Sq Ft or W/ 

Linear Ft 
[678][670][671] 

AL 

If LPA unit is W/Sq Ft: AL is Area 

If LPA Unit is W/linear ft: AL is 

linear ft  

Site-specific 
Sq Ft or Linear 

Ft 
 

A Area in Square Feet Site-Specific Square Foot  

Hrs Annual Hours of Operation 

Site-specific, if 

unknown use Table 

3-269Table 3-270 

Hrs/yr [629][671][672]  

LPDAF 

(interior) 

Interior Lighting LPD adjustment 

factor  (25% better) 
0.75 N/A [683][675][676] 

LPAAF 

(exterior) 

Exterior Lighting LPA adjustment 

factor (35% better) 
0.65 N/A [683][675][676] 

HVACc 
HVAC Interactive Factor for 

Annual Energy Savings 

Look up in Appendix F: 

HVAC Interactivity 

Factors 

N/A [700][702][672][673][673][674] 

HVACff 
HVAC Interactive Factor for 

Annual Fossil Fuel Savings 

Look up in Appendix F: 

HVAC Interactivity 

Factors 

MMBtu/kWh [687][678][679] 

HVACd 
HVAC Interactive Factor for Peak 

Demand Savings 

Look up in Appendix F: 

HVAC Interactivity 

Factors 

N/A 
[700][702][672][673] 

[673][674] 

CF Coincidence Factor 
Look up in Table 

3-269Table 3-270 
N/A [629][671][672] 

SVGb Savings control factor Look up in Table 3-270  [686] 

PDF Gas peak day factor 
Look up in Table 

3-271Table 3-271 
  

AML 
Adjusted measure life for 

EREP/DI 

See Measure Life 

Section 
Years  
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Variable Description Value Units Ref 

EUL Effective useful life for NC/TOS 
See Measure Life 

Section 
Years  

1,000 Conversion from watts to kW 1,000 W/kW  

10 
Conversion from MMBtu to 

therms 
10 Therms/MMBtu  

 

Table 3-266265266 Baseline Lighting Power Density (Building Area Method) ς IECC 2021 Standard Section C405.3.2(1) 

[678][670][671] 

Building Area Type 
LPD 

(Watts/ft 2) 
 Building Area Type 

LPD 

(Watts/ft 2) 

Automotive facility 0.75  Multifamily 0.45 

Convention center 0.64  Museum 0.55 

Court house 0.79  Office 0.64 

Dining: bar lounge/leisure 0.80  Parking garage 0.18 

Dining: cafeteria/fast food 0.76  Penitentiary 0.69 

Dining: family 0.71  Performing arts theatre 0.84 

Dormitory 0.53  Police/fire station 0.66 

Exercise center 0.72  Post office 0.65 

Fire station 0.56  Religious building 0.67 

Gymnasium 0.76  Retail 0.84 

Health care clinic 0.81  School/university 0.72 

Hospital 0.96  Sports arena 0.76 

Hotel/motel 0.56  Town hall 0.69 

Library 0.83  Transportation 0.50 

Manufacturing facility 0.82  Warehouse 0.45 

Motion picture theatre 0.44  Workshop 0.91 

 

Table 3-267266267 Baseline Lighting Power Density (Space by Space Method) 2021 IECC section C405.3.2(2) 

[2][670][671]  

Space Types 
LPD 

(watts/ft 2) 
 Space Types 

LPD 
(watts/ft 2) 

Atrium  Laundry/washing area 0.53 

Less than 40 feet in height 0.48  Library 

Greater than 40 feet in height 0.6  In a reading area  0.96 
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Space Types 
LPD 

(watts/ft 2) 
 Space Types 

LPD 
(watts/ft 2) 

Audience seating area  In the stacks  1.18 

In an auditorium 0.61  Loading dock, interior 0.88 

In a gymnasium 0.23  Lobby 

In a motion picture theater 0.27  For an elevator 0.65 

In a penitentiary 0.67  In a facility for the visually impaired (and not 
used primarily by the staff)b 

1.69 

In a performing arts theater 1.16  In a hotel 0.51 

In a religious building 0.72  In a motion picture theater 0.23 

In a sports arena 0.33  In a performing arts theater 1.25 

Otherwise 0.33  Otherwise 0.84 

Automotive (see Vehicular maintenance area)  Locker room 0.52 

Banking activity area 0.61  Lounge/breakroom 

Breakroom (See Lounge/breakroom)  In a healthcare facility 0.42 

Classroom/lecture hall/training room  Otherwise 0.59 

In a penitentiary 0.89  Manufacturing facility 

Otherwise 0.71  In a detailed manufacturing area  0.8 

Computer room, data center 0.94  In an equipment room  0.76 

Conference/meeting/multipurpose room 0.97  In an extra-high-bay area (greater than 50 
feet floor-to-ceiling height)  

1.42 

Convention Centerτexhibit space 0.61  In a high-bay area (25ς50 feet floor-to-ceiling 
height)  

1.24 

Copy/print room 0.31  In a low-bay area (less than 25 feet floor-to-
ceiling height)  

0.86 

Corridor  Museum 

In a facility for the visually impaired (and not 
used primarily by the staff)b 

0.71  In a general exhibition area  0.31 

In a hospital 0.71  In a restoration room  1.1 

Otherwise 0.41  Office 

Courtroom 1.2  Enclosed 0.74 

Dining area  Open plan 0.61 

In bar/lounge or leisure dining 0.86  Parking area, interior 0.15 

In cafeteria or fast food dining 0.4  Pharmacy area 1.66 

In a facility for the visually impaired (and not 
used primarily by the staff)b 

1.27  Performing arts theaterτdressing room  0.41 

In family dining 0.6  Post officeτsorting area  0.76 

In a penitentiary 0.42  Religious buildings 

Otherwise 0.43  In a fellowship hall  0.54 

Dormitoryτliving quartersc, d  0.5  In a worship/pulpit/choir area  0.85 

Electrical/mechanical room 0.43  Restroom 

Emergency vehicle garage 0.52  In a facility for the visually impaired (and not 
used primarily by the staffb 

1.26 

Facility for the visually impairedb  Otherwise 0.63 

In a chapel (and not used primarily by the 
staff)  

0.7  Retail facilities 
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Space Types 
LPD 

(watts/ft 2) 
 Space Types 

LPD 
(watts/ft 2) 

In a recreation room (and not used primarily 
by the staff)  

1.77  In a dressing/fitting room  0.51 

Fire Stationτsleeping quartersc  0.23  In a mall concourse  0.82 

Food preparation area 1.09  Sales area 1.05 

Guestroomc, d  0.41  Seating area, general 0.23 

Gymnasium/fitness center  Stairwell 0.49 

In an exercise area  0.9  Sports arenaτplaying area 

In a playing area 0.85  For a Class I facilitye  2.94 

Healthcare facility  For a Class II facilityf  2.01 

In an exam/treatment room 1.4  For a Class III facilityg  1.3 

In an imaging room  0.94  For a Class IV facilityh  0.86 

In a medical supply room  0.62  Storage room 0.38 

In a nursery 0.92  Transportation facility 

Lƴ ŀ ƴǳǊǎŜΩǎ ǎǘŀǘƛƻƴ 1.17  At a terminal ticket counter  0.51 

In an operating room 2.26  In a baggage/carousel area  0.39 

In a patient roomc  0.68  In an airport concourse  0.25 

In a physical therapy room 0.91  Vehicular maintenance area 0.6 

In a recovery room 1.25  Warehouseτstorage area 

Laboratory  For medium to bulky, palletized items  0.33 

In or as a classroom 1.11  For smaller, hand-carried items  0.69 

Otherwise 1.33  Workshop 1.26 

a. In cases where both a common space type and a building area specific space type are listed, the building area specific space type shall apply. 

ōΦ ! ΨCŀŎƛƭƛǘȅ ŦƻǊ ǘƘŜ ±ƛǎǳŀƭƭȅ LƳǇŀƛǊŜŘΩ ƛǎ ŀ ŦŀŎƛƭƛǘȅ ǘƘŀǘ ƛǎ ƭƛŎŜƴǎŜŘ ƻǊ ǿƛƭƭ ōŜ ƭƛŎŜƴǎŜŘ ōȅ ƭƻŎŀƭ ƻǊ ǎǘŀǘŜ ŀǳǘƘƻǊƛǘƛŜǎ Ŧƻr senior long-term care, adult daycare, 

senior support or people with special visual needs. 

c. Where sleeping units are excluded from lighting power calculations by application of Section R404.1, neither the area of the sleeping units nor the 

wattage of lighting in the sleeping units is counted. 

d. Where dwelling units are excluded from lighting power calculations by application of Section R404.1, neither the area of the dwelling units nor the 

wattage of lighting in the dwelling units is counted. 

e. Class I facilities consist of professional facilities; and semiprofessional, collegiate, or club facilities with seating for 5,000 or more spectators. 

f. Class II facilities consist of collegiate and semiprofessional facilities with seating for fewer than 5,000 spectators; club facilities with seating for between 

2,000 and 5,000 spectators; and amateur league and high school facilities with seating for more than 2,000 spectators. 

g. Class III facilities consist of club, amateur league and high school facilities with seating for 2,000 or fewer spectators. 

h. Class IV facilities consist of elementary school and recreational facilities; and amateur league and high school facilities without provision for spectators. 

 

Table 3-268267268 Exterior Lighting Zones - 2021 IECC section C405.5.2 (1) [670][671]  

Lighting Zone Description 

1 Developed areas of national parks, state parks, forest land, and rural areas 

2 
Areas predominantly consisting of residential zoning, neighborhood business districts, light 

industrial with limited nighttime use, and residential mixed-use areas 

3 All other areas not classified as Lighting Zone 1, 2, or 4 
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4 
High-activity commercial districts in major metropolitan areas as designated by the local land use 

planning authority 

 

Table 3-269268269 Exterior Lighting Power Allowances ς 2021 IECC Standard Section C405.5.2(2) and Section 

C405.5.2(3) [670][671] 

Category Space Units Zone 1 Zone 2 Zone 3 Zone 4 

Base Site Allowance W 350 400 500 900 

T
ra

d
a

b
le

 S
u
rf

a
c
e

s 

Uncovered Parking 

Areas 
Parking areas and drives W/ft 2 0.03 0.04 0.06 0.08 

Building Grounds 
Walkways and ramps less than 10 

feet wide 
W/Linear Foot 0.50 0.50 0.60 0.70 

Building Grounds 
Walkways and ramps 10 feet wide or 

greater, plaza areas 
W/ft 2 0.10 0.10 0.11 0.14 

Building Grounds Dining areas W/ft 2 0.65 0.65 0.75 0.95 

Building Grounds Stairways W/ft 2 0.60 0.70 0.70 0.70 

Building Grounds Pedestrian tunnels W/ft 2 0.12 0.12 0.14 0.21 

Building Grounds Landscaping W/ft 2 0.03 0.04 0.04 0.04 

Building Entrances 

and Exits 

Pedestrian and vehicular entrances 

and exits 

W/Linear Foot of 

opening 
14 14 21 21 

Building Entrances 

and Exits 
Entry canopies W/ft 2 0.20 0.25 0.40 0.40 

Building Entrances 

and Exits 
Loading docks W/ft 2 0.35 0.35 0.35 0.35 

Sales Canopies 
Canopies (free-standing and 

attached) 
W/ft 2 0.40 0.40 0.6 0.7 

Outdoor Sales 
Open areas (including vehicle sales 

lots) 
W/ft 2 0.20 0.20 0.35 0.50 

Outdoor Sales 

Street frontage for vehicle sales lots 

in addition to "Open Area" 

allowance 

W/Linear Foot - 7 7 21 

N
o
n-

T
ra

d
a

b
le

 S
u
rf

a
c
e

s 

Building facades 
W/ft 2 of gross above-

grade wall area 
- 0.075 0.113 0.15 

Automated teller machines (ATMs) and night depositories W per location 

135 plus 

45 per 

additional 

ATM  

135 plus 

45 per 

addition

al ATM  

135 plus 

45 per 

addition

al ATM  

135 plus 

45 per 

addition

al ATM  

Uncovered entrances and gatehouse inspection stations at 

guarded facilities 
W/ft 2 0.5 0.5 0.5 0.5 

Uncovered loading areas for law enforcement, fire, 

ambulance, and other emergency vehicles 
W/ft 2 0.35 0.35 0.35 0.35 

Drive-up windows and doors W/drive-through 200 200 200 200 

Parking near 24-hour retail entrances W/main entry 400 400 400 400 
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Table 3-270269270 Hours of Use and Coincidence Factor by Building Type 

Building Type Sector CF Hours 

Grocery Large Commercial/Industrial & Small Commercial 0.99 75807,580 

Medical ς Clinic Large Commercial/Industrial & Small Commercial 1.0 3,909 

Medical - Hospital Large Commercial/Industrial & Small Commercial 1 8,760213 

Office 

Large Commercial/Industrial 0.770 2,969 

Small Commercial 0.67 2,950 

Other Large Commercial/Industrial & Small Commercial 0.66 4,573 

Retail 

Large Commercial/Industrial 0.92 5593 

Small Commercial 0.86 4,926 

School Large Commercial/Industrial & Small Commercial 0.50 2,575 

Warehouse/ Industrial 

Large Commercial/Industrial 0.79 4,116 

Small Commercial 0.65 24222,422 

Outside/Outdoor Area 

All 0.0 43054,305 

(Parking) 

43804,380 

(Other) 

Parking Garage All 0.98 8,678 

Multifamily ς Common 

Areas214 

Multifamily 1.0 87608,760 

Multifamily ς In-Unit Multifamily 0.06 679 

Multifamily ςExterior Multifamily 0.00 3,338 

College/University - 

Cafeteria215 

All 0.79 2,713 

College/University ς 

Classes3Classes 

All 0.54 2,586 

College/University - 

Dormitory3Dormitory 

All 0.92 3,066 

Religious Building3Building All 0.89 1,955 

Nursing Home3Home All 0.92 5,840 

 

213 Assumes hospital operations are year round. 
214 NEEP Mid-Atlantic TRM V9, p. 24. 
215 From NY TRM V10, Pg 862 
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Building Type Sector CF Hours 

Restaurant - Dine-In191 All 0.79 4,182 

Restaurant - Fast food191 All 0.79 6,456 

Museum191Museum All 0.89 3,748 

Peak Factors 

Table 3-271270271 Baseline SVG Values Peak Factors 

Building TypePeak Factor SVGbaseValue Ref 

EducationElectric coincidence factor (CF) 17%Look up in Table 3-270 [671][672] 

ExteriorNatural gas peak day factor (PDF) 0%See Appendix G: Natural Gas Peak Day Factors  

Grocery 5% 

Health 8% 

Industrial/Manufacturing ς 1 Shift 0% 

Industrial/Manufacturing ς 2 Shift 0% 

Industrial/Manufacturing ς 3 Shift 0% 

Institutional/Public Service 12% 

Lodging 15% 

Miscellaneous/Other 6% 

Office 15% 

Parking Garage 0% 

Restaurant 5% 

Retail 5% 

Warehouse 14% 

Custom Based on Code 

 

Peak Factors 

Table 3-271 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) Look up in Table 3-269 [629] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

Inserted  Cells
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Measure Life  

Table 3-272 Measure Life 

Equipment Type 
AML (for 

EREP/DI) 
EUL (for NC/TOS) Ref 

LED Fixture 5 

Fixture rated life in hours ÷ operating hours 

from Table 3-269.Table 3-270.  Not to exceed 

15 yr. 

[684][676][677] 

LED Fixture with Controls 7 

Fixture rated life in hours ÷ operating hours 

from Table 3-269.Table 3-270.  Not to exceed 

15 yr. 

[684][676][677] 

TLED 5 N/A [684][676][677] 

High Bay/Low Bay LED Fixture 7 

Fixture rated life in hours ÷ operating hours 

from Table 3-269.Table 3-270.  Not to exceed 

15 yr. 

[684][676][677] 

High Bay/Low Bay LED Fixture with 

Controls 
8 

F Fixture rated life in hours ÷ operating hours 

from Table 3-269.Table 3-270.  Not to exceed 

15 yr. 

[684][676][677] 

High Bay/Low Bay TLED 6 N/A [684][676][677] 

Exterior/Outdoor LED Fixture 7 

Fixture rated life in hours ÷ operating hours 

from Table 3-269.Table 3-270.  Not to exceed 

15 yr. 

[684][676][677] 

Exterior/Outdoor LED Fixture with 

Controls 
8 

Fixture rated life in hours ÷ operating hours 

from Table 3-269.Table 3-270.  Not to exceed 

15 yr. 

[684][676][677] 

 Exterior/Outdoor TLED 6 N/A [684][676][677] 

Screw-in LEDs 1 N/A [685][677][678] 
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3.7.2 LIGHTING CONTROLS 

 

Market Commercial/Multifamily 

Baseline Condition NC/RF 

Baseline  ISP/Existing 

End Use Subcategory Control 

Measure Last Reviewed  February 2024 May 2026 

Changes Since Last Version ¶ Removed ISR from measure chapter 

¶ Corrected order of baseline savings perecentage and measure case savings 

percentage in energy savings algorithms 

¶ Updated SVG parameter definitions and values 

¶ Added hours of use table 

 

 

Description 

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

¶ Normal Lighting Controls: Normal lighting controls include occupancy sensors, daylight dimmer systems, and 

occupancy controlled hi-low controls for fluorescent, LED, and HID fixtures.  

¶ Networked Lighting Controls: This measure defines the savings associated with installing a network controlled 

lighting system. The control system must include luminaire-level lighting control (LLLC) that can switch lights on 

and off based on occupancy and is capable of full-range dimming based on local light levels. Note: Because 

networked lighting controls are required to include occupancy sensors and daylight harvesting, savings from 

occupancy sensors and daylight dimming control cannot be claimed separately. Additional savings may be 

achieved at no additional hardware cost on a site-specific basis by implementing high-end trimming, 

personalized local controls, and customized scheduling with no need for additional equipment or software. 

¶ Bi-level Lighting Controls: This measure addresses bi-level occupancy control of lighting in stairwells, corridors, 

parking garages and parking lots via the installation of controls on existing fixtures or installation of luminaires 

with integrated bi-level occupancy control. Bi-level occupancy control allows for the continuous lighting of 

spaces at code-mandated minimum illumination levels when the space is unoccupied and at higher light levels 

when occupied. This measure is only applicable as a retrofit or replacement in existing buildings because multi-

level switching at defined lighting power densities and percentages of full connected load is mandated in many 

space types by federal, state, local, and municipal codes and standards. This measure is restricted to lighting in 

parking lots and in spaces that are required by fire and safety code to be illuminated continuously. The post-

implementation case must comply with all provisions of applicable fire, safety and construction code. 
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Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

Baseline Case 

Retrofit (RF): The baseline condition is the existing lighting system which includes controls such as continuous operation or 

manual on/off controls. If prior existence of lighting controls is unknown, assume no controls.  

New Construction (NC): The baseline condition is a control system that meets ASHRAE 90.1-2019 or industry standard 

practice in new construction. 

Efficient Case 

Retrofit (RF): The efficient condition is the existing lighting system retrofitted with more efficient controls. 

New Construction (NC): The efficient condition is the baseline system that meets ASHRAE 90.1-2019 or industry standard 

practice in new construction with additional controls. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

Normal or Networked Lighting 

ɝὯὡὬ Ὧὡ ὌὶίὛὠὋὛὠὋ ὛὠὋὋ ρ Ὄὠὃὅ  

Bi-level Lighting 

ɝὯὡὬ
ὡ ὗὸώ

ρȟπππ

ὡ ὗὸώ

ρȟπππ
ρ ὛὠὋ Ὄὶί 

Where,  

ὛὠὋ Ὂ ρ
ὡ

ὡ
 

Annual Fuel Savings 

Normal or Networked Lighting 

ɝὝὬὩὶάίὯὡ ὌὶίὛὠὋὛὠὋ ὛὠὋὋ Ὄὠὃὅ ρπ 

Bi-level Lighting 

ɝὝὬὩὶάίὔȾὃ 
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Peak Demand Savings 

Normal or Networked Lighting 

ɝὯὡ Ὧὡ ὛὠὋὛὠὋ ὛὠὋὋ ὅὊ ρ Ὄὠὃὅ  

Bi-level Lighting 

ɝὯὡ
ὡ ὗὸώ

ρȟπππ

ὡ ὗὸώ

ρȟπππ
ρ ὛὠὋȟ ὅὊ 

Where, 

ὛὠὋȟ Ὂ ρ
ὡ

ὡ
 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Energy Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-273 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

ESF Energy savings factor Calculated N/A  

SVGbl 

Percent of annual lighting 

energy saved by the bi-level 

lighting control 

Calculated N/A  
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Variable Description Value Units Ref 

SVGbl,demand 

Percent of annual lighting 

demand energy saved by the bi-

level lighting control 

Calculated N/A  

kWc 
Lighting load connected to 

control 
Site-specific kW  

Qtyb Quantity of existing fixture Site-specific N/A  

Qtyq Quantity of efficient fixture Site-specific N/A  

Wb Wattage of existing fixture Site-specific W  

Wq 
Wattage of efficient fixture at 

full light output 
Site-specific W  

Wlow 
Wattage of the efficient fixture 

in low-power mode 
Site-specific W  

Flow 

Percentage of annual operating 

hours that the fixture operated 

in low-power mode 

Site-specific, if 

unknown look up in 

Table 3-276Table 

3-276Table 3-275 

N/A 

[691][692][693][694][682][683] 

[683][684] [684][685] 

[685][686] 

SVGb 

Percent of annual lighting 

energy saved by the baseline 

lighting control 

Look up in Table 

3-274Table 3-274 
N/A [690][681][682] 

SVGq 

Percent of annual lighting 

energy saved by the efficient 

lighting control 

Look up in Table 

3-274Table 3-274 
N/A [690][681][682] 

HVACd 

Secondary demand in reduced 

HVAC consumption resulting 

from decreased indoor lighting 

wattage 

Look up in Appendix 

F: HVAC Interactivity 

Factors 

N/A [688][1][680] 

HVACc 

Secondary energy savings in 

reduced HVAC consumption 

resulting from decreased indoor 

lighting wattage 

Look up in Appendix 

F: HVAC Interactivity 

Factors 

N/A [688][1][680] 

HVACff 

Secondary energy savings in 

reduced HVAC consumption 

resulting from decreased indoor 

lighting wattage 

Look up in Appendix 

F: HVAC Interactivity 

Factors 

MMBtu/kWh [697][687][688] 

Hrs 
Annual hours of operation prior 

to installation of controls 

Site-specific, if 

unknown use Table 

3-275Table 

3-269Table 3-270 (in 

Section 3.7.13.7.1) 

Hours [698][688][689] 
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Variable Description Value Units Ref 

ISR In-service rate 

Look up by program 

in Appendix J: In-

Service Rates, or use 

default value = 1 

N/A  

1,000 Conversion factor 1,000 kW/W  

10 Conversion factor 10 Therms/MMBtu  

CF Electric coincidence factor 

Look up in Table 

3-276Table 

3-277Table 3-276 

N/A [698][688][689] 

PDF Gas peak day factor 

Look up in Table 

3-276Table 

3-277Table 3-276 

N/A  

EUL Effective useful life 
See Measure Life 

Section 
Years  

 

Table 3-274 SVG 

Lighting Control Type SVG 

Networked lighting controls (NLC) with Luminaire-level 

lighting controls (LLLC) [689] 
0.490.61 

Networked lighting controls (NLC) with no LLLC 

[689]Luminaire-level lighting controls (LLLC) ς Networked & 

Commissioned 

0.490.35 

Networked lighting controls (NLC) with unknown or mixed 

LLLC [689] 
0.49 

Integrated fixture with room-based controls216 0.38 

Dual occupancy and daylight sensors 0.38 

Combination of high-end trim and daylight dimming 0.35   

Combination of high-end trim and occupancy sensors 0.33  

Daylight dimming 0.28 

Occupancy sensors 0.24 

No lighting controls 0.00 

Unknown 0.00 

 

216 38% is highest savings factor associated with a non-networked fixture with integrated controls. This was determined to be a reasonable assumption 

for a fixture with three integrated controls that is not networked or verified/commissioned. 
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Table 3-275 Hours by Building Type and Sector [690] 

Control Type Building Type Sector Hours 

Networked Lighting Controls 

with and without Luminaire-

Level Lighting Controls 

Office 

Large 

Commercial/Industrial 
4,453 

Small Commercial 4,453 

Retail 

Large 

Commercial/Industrial 
6,936 

Small Commercial 6,936 

School 

Large 

Commercial/Industrial & 

Small Commercial 

4,231 

Warehouse/Industrial 

Large 

Commercial/Industrial 
5,116 

Small Commercial 5,116 

College/University - 

Cafeteria 
All 4,213 

College/University - 

Classes 
All 4,213 

College/University - 

Dormitory 
All 4,213 

All Other 

Large 

Commercial/Industrial & 

Small Commercial 

Use Table 3-270 (in 

Section 3.7.1) 

All Other All All 
Use Table 3-270 (in 

Section 3.7.1) 

 

Table 3-276276275 Low-Power Mode Factor 

Space Type Flow 

Stairwell 0.73 

Corridor 0.75 

Parking Garage 0.56 

Parking Lot 0.45 
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Peak Factors 

Table 3-277276 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 
Look up in Table 3-269Table 3-270 (in Section 

3.7.13.7.1) 

[695] 

[686][687] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life  

The effective useful life (EUL) is 8 years [572].[686][687]. 

References 

[696] Average HVAC interactive effects by building type derived from the NEEP Mid-Atlantic TRM 2017, NEEP, 
Mid-Atlantic Technical Reference Manual, V10, Appendix E.  
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3.7.3 DELAMPING 

 

Market Commerical/Multifamily 

Baseline Condition ERET/DI 

Baseline  Existing/Dual 

End Use Subcategory Lighting 

Measure Last Reviewed September 20242026 

Changes Since Last Version ¶ Added ×10 MMBtu-to-Therms conversion factor in fuel savings algorithm 

¶ Updated References 

 

 

Description 

¢Ƙƛǎ ƳŜŀǎǳǊŜ ǊŜƭŀǘŜǎ ǘƻ ǘƘŜ ǇŜǊƳŀƴŜƴǘ ǊŜƳƻǾŀƭ ƻŦ ŀ ƭŀƳǇ ŀƴŘ ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ ŜƭŜŎǘǊƛŎŀƭ ǎƻŎƪŜǘǎ όƻǊ άǘƻƳōǎǘƻƴŜǎέύ ŦǊƻƳ ŀ 

fixture. 

Note: Measures in common areas of high-rise multifamily buildings (more than three stories) follow commercial protocol.  

Measures in low-rise multifamily buildings or within dwelling units of high-rise multifamily buildings follow residential 

protocol.  

Baseline Case 

The baseline conditions will vary dependent upon the characteristics of the existing fixture. 

Efficient Case 

The efficient condition will vary depending on the existing fixture and the number of lamps removed. 

¶ Total delamping (all lamps removed): efficient wattage = 0 

¶ Parital delamping (not all lamps removed): efficient wattage = pre-existing wattage minus wattage of removed 

lamps. For replacement with efficient lamps see Section 3.7.1. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ
ὡὥὸὸί ὡὥὸὸί

ρȟπππ
 Ὄὶίρ Ὄὠὃὅ  

Annual Fuel Savings 

ɝὝὬὩὶάί
ὡὥὸὸί ὡὥὸὸί

ρȟπππ
ὌὶίὌὠὃὅ ρπ 

Field  Code  Changed
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Peak Demand Savings 

ɝὯὡ  
ὡὥὸὸί ὡὥὸὸί

ρȟπππ
ρ Ὄὠὃὅ ὅὊ  

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

 No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Calculation Parameters 

Table 3-278277 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

Wattsb Total Connected load of baseline fixture Site-specific Watts  

Wattsq 
Total Connected load of delamped 

fixture (equal to baseline watts minus 

wattage of removed lamps ς for 

Site-specific Watts  
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Variable Description Value Units Ref 

replacement with efficient lamps see 

Section 3.7.1)3.7.1) 

Hrs Deemed average hours of use per year 

Look up in Table 

3-269Table 3-270 

(in Section 

3.7.13.7.1) 

Hrs/yr [691][699690] 

HVACc 
HVAC Interactive Factor for Annual 

Energy Savings 

Look up in 

Appendix F: 

HVAC 

Interactivity 

Factors 

N/A [692][700691][694][702693] 

HVACff 
HVAC Interactive Factor for Annual Fuel 

Savings 

Look up in 

Appendix F: 

HVAC 

Interactivity 

Factors 

N/A [696][704695] 

HVACd 
HVAC Interactive Factor for Annual 

Demand Savings 

Look up in 

Appendix F: 

HVAC 

Interactivity 

Factors 

N/A [692][700691][694][702693] 

10 Conversion factor 10 Therms/MMBtu  

CF Electric coincidence factor 

Look up in Table 

3-269Table 3-270 

(in Section 

3.7.13.7.1) 

N/A [691][699690] 

PDF Gas peak day factor 
Look up in Table 

3-279Table 3-278 
N/A  

EUL Effective useful life 
See Measure Life 

Section 
Years  

 

Peak Factors 

Table 3-279278 Peak Factors 

Peak Factor Value Ref 

Electric Coincedence (CF) 
Look up in Table 3-269Table 3-270 (in Section 

3.7.13.7.1) 
 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  
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Measure Life 

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 3-280279 Measure Life 

Equipment EUL RUL Ref 

Delamping 16 5.33 [693][701692] 

 

References 

[706][691] Navigant, EmPOWER Maryland DRAFT Final Impact Evaluation Deemed Savings (June 1, 2017 ς May 31, 

2018) Commercial & Industrial Prescriptive, Small Business, and Direct Install Programs, (2018).  

[707][692] Navigant, EmPOWER Maryland DRAFT Final Impact Evaluation Report Evaluation Year 4 (June 1, 2012 ς 

May 31, 2013) Commercial & Industrial Prescriptive & Small Business Programs, (2013)), 

https://neep.org/sites/default/files/resources/EmPOWER_EY4%20Res%20HVAC%20Impact%20Report_FINAL%20

23Jun14_CLEAN.pdf, Last accessed April 17, 2026 

[708][693] GDS Associates, Measure Life Report, Residential and Commercial/Industrial Lighting and HVAC 

Measures, June 2007 available at 

https://library.cee1.org/sites/default/files/library/8842/CEE_Eval_MeasureLifeStudyLights&HVACGDS_1Jun2007.

pdf 

[709][694] DNV KEMA (2013). Impact Evaluation of 2010 Prescriptive Lighting Installations. Prepared for 

Massachusetts Energy Efficiency Program Administrators and Massachusetts Energy Efficiency Advisory, 

https://ma-eeac.org/wp-content/uploads/Impact-Evaluation-of-2010-Prescriptive-Lighting-Installations-Final-

Report-6-21-13.pdf, Last accessed April 17, 2026  

[710][695] Northeast Energy Efficiency Partnerships & KEMA, C&I Lighting Load Shape Project FINAL Report - 

Prepared for the Regional Evaluation, Measurement and Verification Forum. (2011). (2011), 

https://neep.org/sites/default/files/resources/NEEP_CI_Lighting_LS_FINAL_Report_ver_5_7-19-11_0.pdf, Last 

accessed April 17,2026 

[711][696] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs: 

Version 10 (202313 (2026) Appendix D, Pg 1162902 https://dps.ny.gov/system/files/documents/2026/01/nys-

trm-v13_consolidated_clean.pdf , Last accessed April 17,2026 

  

https://neep.org/sites/default/files/resources/EmPOWER_EY4%20Res%20HVAC%20Impact%20Report_FINAL%2023Jun14_CLEAN.pdf
https://neep.org/sites/default/files/resources/EmPOWER_EY4%20Res%20HVAC%20Impact%20Report_FINAL%2023Jun14_CLEAN.pdf
https://library.cee1.org/sites/default/files/library/8842/CEE_Eval_MeasureLifeStudyLights&HVACGDS_1Jun2007.pdf
https://library.cee1.org/sites/default/files/library/8842/CEE_Eval_MeasureLifeStudyLights&HVACGDS_1Jun2007.pdf
https://ma-eeac.org/wp-content/uploads/Impact-Evaluation-of-2010-Prescriptive-Lighting-Installations-Final-Report-6-21-13.pdf
https://ma-eeac.org/wp-content/uploads/Impact-Evaluation-of-2010-Prescriptive-Lighting-Installations-Final-Report-6-21-13.pdf
https://neep.org/sites/default/files/resources/NEEP_CI_Lighting_LS_FINAL_Report_ver_5_7-19-11_0.pdf
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3.7.4 EXIT SIGNS 

 

Market Commercial/Multifamily 

Baseline Condition DI 

Baseline  Existing 

End Use Subcategory Equipment 

Measure Last Reviewed January 2023April 2026  

Changes Since Last Version ¶ Added ×10 MMBtu-to-Therms conversion factor in fuel savings algorithm;  

¶ Updated References 

 

 

Description 

This measure relates to the installation of an exit sign illuminated with light emitting diodes (LED). This measure should be 

limited to early replacement applications. Note: While this measure is characterized as an early replacement, a dual 

baseline is not used as it is assumed that the existing fixture would have been maintained with new baseline lamps (and 

ballasts, if required) for the duration of the measure life. 

Baseline Case 

The baseline condition is an existing exit sign with a non-LED light-source. 

Efficient Case 

The efficient condition is a new exit sign illuminated with light emitting diodes (LED). 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ
ὡ ὡ

ρȟπππ
Ὄὶίρ Ὄὠὃὅ 

Annual Fuel Savings 

ɝὝὬὩὶάί
ὡ ὡ

ρȟπππ
ὌὶίὌὠὃὅ ρπ 

Peak Demand Savings 

ɝὯὡ
ὡ ὡ

ρȟπππ
ρ Ὄὠὃὅ ὅὊ 
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Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

 No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Calculation Parameters 

Table 3-281280 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ 
Annual electric energy 

savings 
Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife 
Lifetime electric 

energy savings 
Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

Wb 
Actual Connected load 

of existing exit sign 

Site-specific, if unknown 

look up in Table 3-281Table 

3-282Table 3-281 

kW  

Wq 
Actual Connected load 

of LED exit sign 

Site-specific, if unknown 

look up in Table 3-281Table 

3-282Table 3-281 

kW  

Hrs 
Average hours of use 

per year 

Site-specific, if unknown use 

8,760 
Hours  

HVACc 

HVAC Interactive 

Factor for Annual 

Energy Savings 

Look up in Appendix F: HVAC 

Interactivity Factors 
N/A [705][702][698][697][702][701]  
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Variable Description Value Units Ref 

HVACff 

HVAC Interactive 

Factor for Annual Fuel 

Savings 

Look up in Appendix F: HVAC 

Interactivity Factors 
N/A [711][704][703] 

HVACd 

HVAC Interactive 

Factor for Peak 

Demand Savings 

Look up in Appendix F: HVAC 

Interactivity FactorsError! Not a 

valid result for table. 

N/A [705][702][698][697][702][701]  

10 Conversion factor 10 Therms/MMBtu  

CF 
Electric coincidence 

factor 

Look up in Table 3-282Table 

3-283Table 3-282 
N/A  

PDF Gas peak day factor 
Look up in Table 3-282Table 

3-283Table 3-282 
N/A  

EUL Effective useful life See Measure Life  Section Years  

 

Table 3-282281 Connected Load by Bulb Type 

Type Single-Sided kW Dual-Sided kW 

Incandescent 0.020 0.040 

Fluorescent 0.009 0.020 

LED 0.002 0.004 

 

Peak Factors 

Table 3-283282 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 1.00 [707][700][699] 

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors  

 

Measure Life  

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 3-284283 Measure Life 

Equipment EUL RUL Ref 

Exit Signs 15 5 [708] 
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3.7.5 LED SIGN LIGHTING 

 

Market Commercial/Multifamily 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Lighting 

Measure Last Reviewed January 2023April 2026  

Changes Since Last Version ¶ Added ×10 MMBtu-to-Therms conversion factor in fuel savings algorithm 

¶ Removal of RUL language in Measure Life Section;  

¶ Updated References 

 

 

Description 

This measure is applicable to the installation of LED sign lighting fixtures. This technology provides the required 

illumination at reduced input power. Typically, these signs are constructed from sheet metal sides forming the shape of 

letters and a translucent plastic lens. Luminance is most commonly provided by single or double strip neon lamps, 

powered by neon sign transformers. Retrofit kits are available to upgrade existing signage from neon to LED light sources, 

substantially reducing the electrical power and energy required for equivalent sign luminance. LED drivers can be either 

electronic switching or linear magnetic, with the electronic switching supplies being the most efficient. The on/off power 

switch may be found on either the power line or load side of the driver, with the line side location providing significantly 

lower standby losses when the sign is turned off and is not operating. All new open signs must meet UL-84 (UL-844) 

requirements. Replacement signs cannot use more than 20% of the input power of the sign that is being replaced. 

Baseline Case 

The baseline condition is fluorescent lighting or neon type illuminated LED open sign. 

Efficient Case 

The compliance condition is an LED type illuminated LED open sign. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ
ὡ  ὡ

ρȟπππ
Ὄὶί ρ Ὄὠὃὅ 

Annual Fuel Savings 

ɝὝὬὩὶάί
ὡ  ὡ

ρȟπππ
Ὄὶί Ὄὠὃὅ ρπ 
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Peak Demand Savings 

ɝὯὡ
ὡ  ὡ

ρȟπππ
ρ Ὄὠὃὅ ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ɝὝὬὩὶάίὖὈὊ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Lifetime Fuel Energy Savings 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

 

Calculation Parameters 

Table 3-285284 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ 
Annual electric energy 

savings 
Calculated kWh/yr  

ɲ¢ƘŜǊƳǎ Annual fuel savings Calculated Therms/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲ¢ƘŜǊƳǎPeak Daily peak fuel savings Calculated Therms/day  

ɲƪ²ƘLife 
Lifetime electric energy 

savings 
Calculated kWh  

ɲ¢ƘŜǊƳǎLife Lifetime fuel savings Calculated Therms  

Wb 
Equipment wattage for 

baseline condition 
Site-specific, if unknown use 46 Watts [712][705][704] 

Wq 
Equipment wattage for 

energy efficient condition 
Site-specific Watts  

HVACc 

HVAC interaction factor for 

annual electric energy 

consumption 

0 for Exterior and Unconditioned Spaces; 

otherwise see Appendix F: HVAC 

Interactivity Factors 

N/A  

HVACd 
HVAC interaction factor at 

utility summer peak hour 

0 for Exterior and Unconditioned Spaces; 

otherwise see Appendix F: HVAC 

Interactivity Factors 

N/A  
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Variable Description Value Units Ref 

HVACff 
HVAC interaction factor for 

annual fuel consumption 

0 for Exterior and Unconditioned Spaces; 

otherwise see Appendix F: HVAC 

Interactivity Factors 

MMBtu/kWh  

Hrs Annual hours of operation 

Site-specific, If unknown use defaults: 

Signage with photocell control operation 

= 4,380 hours 

Signage with time switch control = 2,190 

hours 

Hrs 

[718] 

[719][711][710] 

[712][711] 

1,000 
Conversion factor, one 

kilowatt equals 1,000 watts 
1,000 N/A  

10 Conversion factor 10 Therms/MMBtu  

PDF Natural gas peak day factor See Table 3-287Table 3-286 N/A  

CF Electric coincidence factor 
Look up in Table 3-285 Table 3-286Table 

3-285 
N/A 

[713] [714] 

[715] [716] 

[717][706][705] 

[707][706] 

[708][707] 

[709][708] 

[710][709] 

EUL Effective useful life See Measure Life Section Years  

 

Table 3-286285 CF by Building Type 

Building Type CF 

Education 0.39 

Exterior, Photocell-Controlled (All Building Types) 0.11 

Exterior, All Other (All Building Types) 0.11 

Grocery 0.99 

Health 0.47 

Industrial Manufacturing ς 1 Shift 0.96 

Industrial Manufacuring ς 2 Shift 0.96 

Industrial Manufacturing ς 3 Shift 0.96 

Institutional/Public Service 0.23 

Lodging 0.38 

Miscellaneous/Other 0.33 

Multifamily Common Areas 0.73 

Office 0.26 
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Building Type CF 

Parking Garages 0.98 

Restaurant 0.55 

Retail 0.56 

Street Lighting 0.00 

Warehouse 0.50 

Outdoor 0.00 

 

Peak Factors 

Table 3-287286 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 
Look up in Table 3-285Table 3-286Table 

3-285 

[713][714][715][716][717][706][705] 

[707][706] [708][707] [709][708] 

[710][709] 

Natural gas peak day factor (PDF) 
See Appendix G: Natural Gas Peak Day 

Factors 
 

 

Measure Life 

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  

Table 3-288287 Measure Life 

Equipment EUL RUL Ref 

LED Sign Lighting 15 5[705][704] [712] 
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based on DEER 2008. http://ilsagfiles.org/SAG_files/Technical_Reference_Manual/Version_7/Final_9-28-18/IL-

TRM_Effective_010119_v7.0_Vol_2_C_and_I_092818_Final.pdf Accessed December 2018. 

[706] Illinois Statewide Technical Reference Manual for Energy Efficiency, Version 14.0 (Effective January 1, 

2026), Final September 19, 2025. Volume 2: Commercial and Industrial Measures  https://www.ilsag.info/wp-

content/uploads/IL-TRM_Effective_010126_v14.0_Vol_1_Overview_09192025_FINAL.pdf, Last accessed April 

19,2026  

Deleted  Cells

Deleted  Cells

https://www.ilsag.info/wp-content/uploads/IL-TRM_Effective_010126_v14.0_Vol_1_Overview_09192025_FINAL.pdf
https://www.ilsag.info/wp-content/uploads/IL-TRM_Effective_010126_v14.0_Vol_1_Overview_09192025_FINAL.pdf
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[722][707]  Pennsylvania Act 129 Statewide Act 129 2014 Commercial & Energy Efficiency Non-Residential Lighting 

MeteringBaseline Study. Prepared for, 2023. Pennsylvania Public UtilitiesUtility Commission. January 13, 2015. , 

released March 25, 2024. Docket No. M-2023-3044490. https://www.puc.pa.gov/filing-resources/issues-laws-

regulations/act-129/act-129-statewide-evaluator-swe/ . http://www.puc.pa.gov/pcdocs/1340978.pdf, , Last 

accessed April 19, 2026  

[723][708] U.S. Naval Observatory. Duration of Daylight/Darkness Table for One Year. 

https://aa.usno.navy.mil/data/docs/Dur_OneYear.php Assumes values for 

Philadelphiahttps://aa.usno.navy.mil/data/Dur_OneYear , Last accessed April 19,2026 . 

[724][709]  Mid-Atlantic Technical Reference Manual v8.0, 

https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V7_FINAL.pdf , Version 10. Northeast Energy 

Efficiency Partnerships (NEEP), April 2020  https://neep.org/sites/default/files/resources/Maryland-

MidAtlantic%20TRMv10.pdf , Last accessed April 19, 2026  

[725][710] UI and CL&P Program Savings Documentation for 2013 Program Year, United Illuminating Company, 

September 2012./ƻƴƴŜŎǘƛŎǳǘΩǎ нлнн tǊƻƎǊŀƳ {ŀǾƛƴƎǎ 5ƻŎǳƳŜƴǘΣ мфth Edition 2021  

https://www.energizect.com/sites/default/files/documents/Final%202022%20PSD%20FILED%20110122, Last 

accessed April 19, 2026.  

[726][711] ConEd Large C&I Program Impact and Process Evaluation Report prepared by Navigant, August 2019, 

slide 71. 

[727][712] Time switch control ς assume 6 hours per day, 365 days per year 

  

http://www.puc.pa.gov/pcdocs/1340978.pdf
https://aa.usno.navy.mil/data/Dur_OneYear
https://www.energizect.com/sites/default/files/documents/Final%202022%20PSD%20FILED%20110122
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3.7.6 INDOOR HORTICULTURE LED 

 

Market Commercial 

Baseline Condition NC/TOS/DI 

Baseline  ISP/Dual 

End Use Subcategory Equipment 

Measure Last Reviewed April 2025 

Changes Since Last Version ¶ Updated baseline PPE to reflect IECC 2021 requirements for commercial 

ƭƛƎƘǘƛƴƎ ŦƻǊ Ǉƭŀƴǘ ƎǊƻǿǘƘ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜΥ άbƻǘ ƭŜǎǎ ǘƘŀƴ фр ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ 

permanently installed luminaires used for plant growth and maintenance 

shall have a photon efficiency of not less than 1.6 ˃ƳƻƭκJ as defined in 

ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ !b{Lκ!{!.9 {сплΦέ [726] 

¶ Added default annual lighting hours  

 

 

Description 

The method below is applicable to the installation of LED fixtures intended for indoor horticultural use that meet the 

DesignLights Consortium (DLC) Horticultural Lighting Technical Requirements Version 3.0 (Hort V3.0). Savings are based on 

the difference between the photosynthetic photon efficacies (PPE) of the efficient fixture and an industry standard 

practice fixture.   

Baseline Case 

The baseline fixtures meet the indoor agriculture industry standard practice photosynthetic photon efficacies (PPE) of 1.66 

micromoles per Joule. 

Efficient Case 

The efficient case is the installation of new DLC qualified LED indoor agriculture fixtures having a PPE that meet is or 
exceeds the DLC Hort 3.0 standard of 2.3 micromoles per joule. 
 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ ɝὯὡ Ὤὶί ρ Ὄὠὃὅ  

Where,  

ɝὯὡ ὔ ὡ
ὖὖὉ

ὖὖὉ
ρȾρȟπππ 
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Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 

Peak Demand Savings 

ɝὯὡ ɝὯὡ ὅὊ ρ Ὄὠὃὅ  

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms 

No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ὔȾὃ 

Dual baseline: 

ɝὝὬὩὶάί ὔȾὃ 

 Calculation Parameters 

Table 3-289288 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings Calculated kWh/yr  

ɲƪ²Peak Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

ɲƪ² 
Change in connected load from baseline to 

efficient lighting level 
Calculated kW  

Hrs Annual hours of operation 

Site-specific, if unknown 

look up in Table 3-290Table 

3-289 

hours [720][727719] 

Nq Number of energy efficient fixtures Site-specific fixtures  

Wq Wattage of energy efficient fixtures Site-specific W  
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Variable Description Value Units Ref 

PPEq 
Photosynthetic photon efficacy (PPE) of 

qualifying equipment 
Site-specific  ˃ƳƻƭκƧ  

PPEb 
Photosynthetic photon efficacy (PPE) of baseline 

equipment 
1.66 ˃ƳƻƭκƧ [719][726718] 

HVACc 

HVAC interactive effects for electricity 

consumption 

Look up in Appendix F: 

HVAC Interactivity 

FactorsAppendix F: HVAC 

Interactivity Factors 

N/A [716][723715] 

HVACd 
HVAC interactive effects for electricity peak 

demand 

Look up in Appendix F: 

HVAC Interactivity 

FactorsAppendix F: HVAC 

Interactivity Factors 

N/A [716][723715] 

CF Electric coincidence factor 
Look up in Table 

3-291Table 3-290 
N/A  

PDF Gas peak demand factor 
Look up in Table 

3-291Table 3-290 
N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 3-290289 Average Lighting Hours 

Growth Stage Length of growth stage in weeks Hours per day Hours per year 

Seedling 2.5 18 6,570 

Vegetative 9.5 18 6,570 

Flowering 9.5 12 4,380 

Unknown (wtd avg) 5,602 

 

Peak Factors 

Table 3-291290 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 1 [717][724716] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  
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Table 3-292291 Measure Life 

Equipment EUL RUL Ref 

Indoor Horticulture LED 12 4 [718][725] 

References 

[728][713] wŀŘŜǘǎƪȅΣ [ŜƻǊŀΣ ά[95 ŀƴŘ IL5 IƻǊǘƛŎǳƭǘǳǊŀƭ [ǳƳƛƴŀƛǊŜ ¢ŜǎǘƛƴƎ wŜǇƻǊǘ tǊŜǇŀǊŜŘ ŦƻǊ [ƛƎƘǘƛƴƎ 9ƴŜǊƎȅ 

!ƭƭƛŀƴŎŜ aŜƳōŜǊǎ ŀƴŘ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎ /ŀƴŀŘŀΦέ wŜƴǎǎŜƭŀŜǊ tƻƭȅǘŜŎƘƴƛŎ LƴǎǘƛǘǳǘŜΣ aŀȅ оΣ нлмуΤ 

https://www.lrc.rpi.edu/programs/energy/pdf/HorticulturalLightingReport-Final.pdf  

[729][714] Runkle, Erik and Bugbee, Bruce άtƭŀƴǘ [ƛƎƘǘƛƴƎ 9ŦŦƛŎƛŜƴŎȅ ŀƴŘ 9ŦŦƛŎŀŎȅΤ ˃Ƴƻƭǎ ǇŜǊ ƧƻǳƭŜέΣ DǊŜŜƴƘƻǳǎŜ 

Product News: https://gpnmag.com/article/plant-lighting-efficiency-and-efficacy-%CE%BCmol%C2%B7j-%C2%B9/ 

[730][715] ά[95 DǊƻǿ [ƛƎƘǘ .ǳȅŜǊΩǎ DǳƛŘŜΦέ нлмсΦ /ƘƛƭƭŜŘ ¢ŜŎƘ-LED Grow Lights & Spectrum Control. October 22, 

2016. https://chilledgrowlights.com/education/led_buyers_guide 

[731][716] 2022 Illinois Statewide Technical Reference Manual Version 10: Volume 2 Commercial and Industrial 

Measures. (2022), Pg 38, https://www.ilsag.info/wp-content/uploads/IL-

TRM_Effective_010122_v10.0_Vol_2_C_and_I_09242021.pdf  

[732][717] Indoor Horticulture Lighting Study, Sacramento Municipal Utility District, March 14, 2018; available at: 

https://www.smud.org/-/media/Documents/Business-Solutions-and-Rebates/Advanced-Tech-Solutions/LED-

Reports/Amplified-Farms-Indoor-Horticulture-LED-Study-Final.ashx  

[733][718] California Public Utilities Commission EUL Table, version 027 (updated November 12, 2022). Accessed 

December 30, 2022. https://www.caetrm.com/shared-data/value-table/EUL/California eTRM, CPUC Support 

Tables: Effective Useful Life and Remaining Useful Life https://www.caetrm.com/cpuc/table/effusefullife/  

[734][719] IECC 2021, C405.4: Lighting for plant grown and maintenance. 

https://codes.iccsafe.org/content/IECC2021V1.0/chapter-4-ce-commercial-energy-

efficiency#IECC2021V1.0_CE_Ch04_SecC405.4  

[735][720] Market Characterization of Indoor Cannabis Cultivation, Emerging Products Customer Service Southern 

California Edison, accessed May 2023, page 8 

  

https://www.lrc.rpi.edu/programs/energy/pdf/HorticulturalLightingReport-Final.pdf
https://gpnmag.com/article/plant-lighting-efficiency-and-efficacy-%CE%BCmol%C2%B7j-%C2%B9/
https://chilledgrowlights.com/education/led_buyers_guide
https://www.ilsag.info/wp-content/uploads/IL-TRM_Effective_010122_v10.0_Vol_2_C_and_I_09242021.pdf
https://www.ilsag.info/wp-content/uploads/IL-TRM_Effective_010122_v10.0_Vol_2_C_and_I_09242021.pdf
https://www.smud.org/-/media/Documents/Business-Solutions-and-Rebates/Advanced-Tech-Solutions/LED-Reports/Amplified-Farms-Indoor-Horticulture-LED-Study-Final.ashx
https://www.smud.org/-/media/Documents/Business-Solutions-and-Rebates/Advanced-Tech-Solutions/LED-Reports/Amplified-Farms-Indoor-Horticulture-LED-Study-Final.ashx
https://www.caetrm.com/cpuc/table/effusefullife/
https://codes.iccsafe.org/content/IECC2021V1.0/chapter-4-ce-commercial-energy-efficiency#IECC2021V1.0_CE_Ch04_SecC405.4
https://codes.iccsafe.org/content/IECC2021V1.0/chapter-4-ce-commercial-energy-efficiency#IECC2021V1.0_CE_Ch04_SecC405.4
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3.8 MOTORS AND DRIVES 

3.8.1 MOTORS 

 

Market Commercial/Multifamily 

Baseline Condition TOS/NC/EREP/DI 

Baseline  Code/Existing/Dual 

End Use Subcategory  Motors 

Measure Last Reviewed January 2023 

 

 

Description 

This measure covers the installation of high efficiency, three-phase electric motors of 200 hp or less in commercial and 

industrial applications. Estimated energy savings are based on increased operating efficiency. 

Efficient motors generally run at slightly higher RPM than standard motors. Unless the motor drive system is modified to 

correct for higher RPM operation, the power delivered by the motor may increase. This increase in power delivery may 

negate the effects of improved efficiency. Therefore, when replacing a standard-efficiency motor, a high-efficiency motor 

with lower or equal full-load speed must be selected to prevent any negation of predicted energy savings resulting from a 

higher efficiency. To provide the correct flow, it may be necessary to adjust fan sheaves or pump-impeller diameters. 

Baseline Case 

The baseline condition is a three-phase electric motor of equivalent type, speed and horsepower. For TOS, and NC, a 

minimally code compliant baseline should be applied. For EREP, the baseline will be of the existing equipment. 

Efficient Case 

The compliance condition is a three-phase electric HVAC fan or pump motor with a speed at or below that of the baseline 

motor and full-load efficiency exceeding the NEMA premium full-load efficiency. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

ɝὯὡὬ Ὄὖ ὙὒὊπȢχτφ 
ρ

ὉὪὪ

ρ

ὉὪὪ
ὊὒὌ 

Annual Fuel Savings 

ɝὝὬὩὶάίὔȾὃ 
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Peak Demand Savings 

ɝὯὡ Ὄὖ ὙὒὊπȢχτφ
ρ

ὉὪὪ

ρ

ὉὪὪ
ὅὊ 

Daily Peak Fuel Savings 

ɝὝὬὩὶάί ὔȾὃ 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

 No dual baseline: 

ɝὯὡὬ ɝὯὡὬ ὉὟὒ 

Dual baseline: 

ɝὯὡὬ ɝὯὡὬ όίὭὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὯὡὬ όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Lifetime Fuel Energy Savings 

 No dual baseline: 

ɝὝὬὩὶάί ῳὝὬὩὶάίὉὟὒ 

Dual baseline: 

ɝὝὬὩὶάί ɝὝὬὩὶάί όίὭὲὫ ὩὼὭίὸὭὲὫ ὦὥίὩὰὭὲὩὙὟὒ ɝὝὬὩὶάί όίὭὲὫ ὧέὨὩ ὦὥίὩὰὭὲὩὉὟὒὙὟὒ 

Calculation Parameters 

Table 3-293292 Calculation Parameters 

Variable Description Value Units Ref 

ɲƪ²Ƙ Annual electric energy savings  Calculated kWh/yr  

ɲƪ²Peak, Peak Demand Savings Calculated kW  

ɲƪ²ƘLife Lifetime electric energy savings Calculated kWh  

HP 
Rated horsepower of the efficient 

equipment 
Site-specific HP  

Effq 

Full-load efficiency of qualifying efficiency 

motor 
Site-specific N/A  

Effb 

Full-load efficiency of code-compliant 

baseline motor 

Site-specific or look up in 

Table 3-294Table 3-293 & 

Table 3-295Table 3-294  

N/A [721][728720] 












































































































































































































































































































































































































































































































































































































































































































































































































































