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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 savingsm technologies and measureand to calculate electric energy and capasiyingsrom

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

These calculations use deemed and custospecific data as input values to industigcepted 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 deemedlues 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
ddzLILI2 NI SR 0@ bS¢g WS NHEEEPHhigircl&lesyprogramS atRhidisteredl By 3h Btafe of New
WSNAS® GKNRIZAK GKS . 2FNR 2F tdzoftAd ! GAftAGASE 6.t 0% GKS
administer clean energy programs under the guidance of the BPU. The TRMupildied-to reflect the addition of new
measures, modifications to existing measyreisanges to codes and standards, and the results of evaluation studies. The
TRM will beused 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:

1 Report to the BPU on program performance;
i Provide inputs for program planning and ce$tectiveness calculations;

i Provide information to the BPU for calculatiQgantitativePerformance IndicatorsPl) andapplying 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 resourcesavings 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 distrilbed 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 purpses of evaluating energy efficiency and peak demand reduction program performance, and
performing costeffectiveness testingFor Triennium 1, the BPU adoptea netto-gross ratio of 1.0, which should be
applied to all programs, including lemcome pograms. For Triennium 2, net to gross ratios used to calculate net savings
are shown iPAppendix H: Neto-Gross Factorandshould be applied to the gross savings calculated from this TRM.

1.2 TRM ORGANIZATION

The TRM is organized by customer sector (Residential and Commercial) anduseewithin each enelse section,
measures are grouped together by ende subcategoryNote, sector applicability to measures installednultifamily
(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. 4mit measures and all measures in MF ddge buildings are covered in the Residential
section.-Measures in common areas of MF hige (more than 3 stories) buildings are covered in the Commercial
section. Measures used in lewcome (LI) or moderatimcome (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 féeds 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 guitires for measure type 3.

Tablel-1 Summary of Calculations and Approaches

Type of
Type of Measure . General Approach Examples

L Standard formula ) o
1. Deemed prescriptive ) Number of installed units times
and deemed input . .
measures deemed savings/unit
values

Residential appliances

Standard formula in the TRM  Residential Electric HVAC
| 2. Measures with important ~ Standard formula  with one-or more input values ~ (change in efficiency level times
variations in one or more  with one or more  coming from the application site-specific capacity times
input values (e.g., efficiency site-specific input ~ form, worksheet, or field tool ~ standard operating hours)
| level, capacity, load, etc.)  values (e.g.,-efficiency levels, unit Field screening tools that use
capacity, sitespecific load) site-specific input values

Greater degree of sitespecific

3. Custom or sitespecific ' 3 a'naly3|s,l<.e|trl1er in the numbgr © custom Industrial process
measurespr measures in Site'specific site-specific input values, or in Complex
complexcomprehensive analysis the use of special engineering hensive iob
jobs algorithms, including building -Comprenensive Jobs

simulation programs

Severabystems work together to ensure accurate data on a given measure:
1. ¢KS LK AOFGAZ2Y F2NX (KIFG (GKS OdzaG2YSNI 2NJ Odzad2 YSNDa

2. Application worksheets and field tools with more detailed sipcific 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 ossgiégific 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: aagegsrally 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. Operatig ho
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 hughout 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
F OO2NRAYy3 (2 GKS blridAaz2ylt wSySélroftS 9ySNHe [02NIG2NEQE . 9{¢9{¢ &2Fddl NJ
simulation testing protocol,

Software approvedy 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 thermostaticagnsitive 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 irtegtladgorithms 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 charateristics 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 measureavings. 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 sépecific data, will come directly from the program application forms, worksheets, and
field tools. Sitespecific data on the application forms are used for measures with important variations in one or more
input values (dfciency 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 indstry 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 inpwalues were based on a review of literature from related evaluation studies and information from
various industry organizations, equipment manufacturers, and suppliers. For custom projeztsurementand

verification (M&V) options are presented thase pre and/or postretrofit 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 arebakedifference

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 hsed on the difference beteen 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 standardtpradaseline 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 effisis. 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

Definition: A projectin 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 program:
giveaways as examples. May include replacement of existing equipment at the end of its lifi
replace on burnout) or purchase of new equipment. In cases where a new construction
Time of Sale (TOS) OKIFNIX OUSNRI FaA2Yy AayQu SELIX A OkXally apprdpitie POSks!
sometimes referred to as normal replacement (NR)
Baseline New standard efficiency, code compliant industry standard practice equipment.
Efficient CaseNew, premium efficiency equipment above federal and state codes and
standardsand industry standard practice.

Example:Appliance rebate
Definition: A projectthat intervenes during building design, expansiongut rehabilitation to
support the use of morefficient equipment and construction practices.

New Construction (NC) BaselineBuilding code, federal standards industry standard practice.
Efficient Case¢ KS LINPINF YQ& € S@St 2F o0dzAft RAy3d aLl
ExampleBuilding shell and mechanical measures
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Baseline Condition Attributes

Retrofit (RF)

Early Replacement (EREI

Early Retirement (ERET)

Direct Install (DI)

Definition: A projectthat upgrades or enhances existing equipment.

Baseline:Existing equipment or the existing condition of the building or equipment. A single
olLasStAyS |LILXASE 20SN) (KS YSI &adzZNBQa tATS:
equipment and the measure benefit will cease upon the end of the underlyidgieJY S y (i
the measure life is the smaller of the host equipment remaining life or the full measure life.
Efficient CasePostretrofit efficiency of equipment.

Example:Air sealing, insulation, controls

Definition: A projectthat 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 CaseNew, premium efficiency equipment above federal and state codes and indus
standard practice.

ExampleRefrigerators 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.

Definition: A projectthat retires inefficient, operational duplicative equipment or inefficient
equipment that might otherwise be resold. No new equipment is installed in place of the olc
equipment and no existing equipment use increases to compensate for the retirement.

BaselineThe existing equipment, which is retired and not replaced.

Efficient CaseAssumes zero consumption since the unit is retired.

Example:Appliance recycling, delamping.

Definition: A projectwhere measures are installed during a site \asitl are assumed to replace
existing, operational equipment

Baseline:Same as EREP

Efficient CaseSame as EREP.

ExampleLighting and lowllow 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 PIJM. Peak

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

defined adollows in PJM Manual 18b
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GEKS 99 tSNF2NXNIyOS 1 2dNB FNB 080688y (KS K2dNJ SYRAY3I mpYnn 9F&aGSNY t NBOLATGAY

EPT during all days from June 1 through August 31, inclusive, of such Delivery Year, that is not a weekend or federal
K2t ARl & ®¢

FhereforepeakPeakcoincident demand savings should be calculated based oawhegedemand reduction duringhe
hoursin-that time-frame?

PReak-demand-savingE Performance Houfsr nonweather-sensitive measures. For weathgensitive measuregpeak
coincident demand savings should be calculdted | OO0O2 NRI vy OS $AGK t WaQd %2yl f 2SAIKGESR ¢ SYLISNI (dzNB
(WTHI) methodology for the applicable zche.

Peak demand savings for noreathersensitive custom measures should be calculated based on the average demand

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

OF £ O0dzA  iSR 6FaSR 2y (KS tWaQa w%3§THL)SaSdardskal heRapptoPrdtedS NI ( dzNB | dzYARAGE& LYy RSE
zone?

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 savingseacalculated on a therm/day basis, using peak day heating defage 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 calculat@b@as savings:

Tablel-2 Design Day Conditions

Average Heating Degree days base &5¢(day) Average Daily Temperature)

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, aradéiner costsand 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 Md@ired outputs from TRM use are naturalsy

and electric energy and electric summer peak demand gross impact.

1.11 PROSPECTIVE APPLICATION OF THE TRM

1Coi i factors anrlp ak-d | i pr idaed-inthe TRM measu actions-are basad-on-bast ilabla i o Mrs
guiremen ers he-fonwvard-capacity-market.

2 Coincidence factors and peak demand savings provided in the TRM measure sections are based on best available inforseatioincittemce factors

may not conform to PJM requirements for offers into the forward capacity market.

3 See PJM Manual 18B, section 10.2

PIM-reguire
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The TRM will be updated annually based on evaluation results and available data, and then applied prospectively for
future programyears 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 evaéwatsatin-
service ratess presented ippendix J: kBervice Ratesealization ratess presented ilppendix |: Realization Rates
and net to gross ratios as presenteddppendix H: Neto-Gross Factors

1.12 MEASURE COSTS

Measure costs for use in cesftfectiveness 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

Measureeffective useful lifeEUl) is providedin 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 afriéetavings for retrofit projects involving add 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) arerpvided will use the AML in lieu of a dual baseline approBebjects consisting of multiple

measures that submit a single project wide savings claim should calculate a project level EUL based on the average of the
EULSs of the individual measures. For such projects where meksglesavings can be calculated, tise savings

weighted average of the individual measure EULs. For projects where savingsuseerg available, assign an EUL to

each end use based on the measures contributing to the eedsasings and estimate the project level EUL as theused
savings weighted average. For projects were savings by measure or savings by end use are not availabldeagbroject

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

1.14STE 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 fuefsThese ratios are considered to be compliant with the formula referenced in the
2023 Framework Order.

Tablel-3 Site to Source Multipliers

Fuel Ol 1.01

4 EnergyStarPortfolioManagerTechnicaReferenceon SourceEnergyAugust2023
https://portfoliomanager.energystar.gov/pdf/reference/Source%20Energy.pdf
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Propane 1.01
Natural gas 1.05
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2 RESIDENTIAL

2.1 APPLIANCES

2.1.1 CLOTHES WASHER

Market

Baseline Condition
Baseline

End UseSubcategory

Measure Last

ResidentiadMultifamily
TOS
Code

Clothes Washer

September 2024

Reviewed

Changes-Since-Last
]

Description

This measure is for a new or replacement ENERGY STAR or ENERGY STAR Most Efficient residential clothes washer in single
family ormultifamily homes.Please note thatommon area laundry rooms Multifamiymultifamily 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 waer, efficient wash cycles are achieved by spinning or flipping clothes through a stream of water.
Efficient rinse cycles are achieved through Rigessure spraying instead of soaking clothes. Reduced dryer load

represents additional energy savings asatezi 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 measuiz1.2Clothes 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 (IWeé&fined in10 CFR 430.32(f)(2)

The IMEF and IWF adetermined by clothes washer configuration (t#ggad or frontload) 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 ENERG3I@ITAR ver
8.1 specification or ENERGY STAR Most Efficient product and other variables as defined in the calculation methodology
below.
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Calculation Parameters

Table2-1 Calculation Parameters

nizK

n 1 2wdbner

n 1 2ok

Nl 2af

ne¢KSNY
D¢KQDW5
n ¢ K Sy &

N Peak
N ¢ K Sy a
nl 2k
n e KSNYE
nlwuh

Cap

IMER;

IWFR,

IMER

Ncycles

Fwasherb

Annual electric energy savings Calculated

Annual electric energy savings attribute
9y 9 ) Calculated

to clothes washer operation

Annual electric energy savings attribute

9y . g Calculated
to water heating

Annual electric energy savings attribute

9 . 9 Calculated
to dryer operation

Annual fuel savings Calculated

Annual fuel savings attributed to water
. Calculated

heating

Annual fuel savings attributed to dryer

9 . Y Calculated
operation

Peak Demand Savings Calculated
Daily peak fuel savings Calculated
Lifetime electric energy savings Calculated
Lifetime fuel savings Calculated
Annual water savings Calculated

Sitespecific.If unknown, use

3.390r SJG Tier 1 use 5.03

Tier 2 use 4.6. ETG Tier1u
5.09, Tier 2 use 4.64

Capacity of clothes washer

Sitespecific If unknown, look

up inTable2-3 or SJG Tier 1

use 2.37, Tier 2 use 2.97. E

Tier 1 use 2.43, Tier 2 use
2.98

Integrated Modified Energy Factor of
efficient unit

Sitespecific If unknown, look

Integrated water factor for efficient unit .
9 up inTable2-8

Integrated Modified Energy Factor of

) . Look up inTable2-2
baseline unit

Number of clothes washer cycles per ye Look up inTable2-4

Fraction of total energy consumption
attributed to clothes washer operation Look up irTable2-5
for the baseline case

kWh/yr

KWhiyr

KWhiyr

kWh/yr
Therms/yr

Therms/yr

Therms/yr

kw
Therms/day
kwh
Therms

Gallyr

ft3

ft3/(kWhicycle)

Gall/(cycléft®)

ft3/(kWhicycle)

cycles

N/A

(1]

[2113]

(2131

[2]

[5]
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Fwasherq

Forw,b

Forw.q

Fdryer, b

Fd ryer,q

sE)HW,e\eclric

SEryer,e\eclric

Shhw, it
Shiyerf
Hrs
IWF,
CF
PDF
Ry
0.03412
EUL

Fraction of total energy consumption
attributed to clothes washer operation
for the efficient case

Fraction of total energy consumption
attributed to water heating for the
baseline case

Fraction of total energy consumption
attributed to water heating for the
efficient case

Fraction of total energy consumption
attributed to dryer operation for the
baseline case

Fraction of total energy consumption
attributed to dryer operation for the
efficient case

Electric DHW savings factor
Electric dryer savings factor
Fossil fuel DHW savings factor
Fossil fuel dryer savings factor
Annual operating hours
Integrated water factor for baseline unit
Electric coincidence factor
Gas peak day factor
Recovery efficiency factor
Unit conversion, therm/kWh

Effective useful life

Look up irTable2-6

Look up irTable2-5

Look up irTable2-6

Look up inTable2-5

Look up irTable2-6

Look up irTable2-7
Look up inTable2-7
Look up irTable2-7
Look up irTable2-7
Look up inTable2-4
Look up irTable2-2
Look up ifTable2-9
Look up irTable2-9
1.26
0.03412

SeeMeasure LifeSection

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Hrslyr

Gal/(cycléfts)

N/A

N/A

N/A
Therm/kWh

Years

Table2-2 Federal Standard Minimum IMEF and Maximum IWF

<16

Top Load 1.15 12.0
Top Load XMPc 157 6.5
Front Load <1.6 1.13 8.3
Front Load XMDc 1.84 4.7

6]

151

6]

151

8]
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Table2-3 Efficient Unit Minimum IMEF

Efficiency Level Front Loading Top Loading

Clothes Washers > 2.5 ft

ENERGY STAR 2.76
CEE Tier 1 2.76
CEE Tier 2
CEE Tier 3

Clothes Washers{ H ®p

ENERGY STAR

CEE Tier 1

CEE Tier 2

Type
Single Family

Federal Standard

ENERGY STAR
CEE Tier 1
CEE Tier 2
CEE Tier 3

CEE Tier 1

CEE Tier 2

2.92
3.10
Fa

2.07
2.07

2.20

Table2-4 Annual Cycles and Hours

Number of Cycles

254

Annual Hours

295

Table2-5 Total Energy Consumption Breakdown for Baseline Case

Efficiency Level Clothes Washer (Fshe) DHW (f5Hw) Dryer (Biyer)

0.07 0.65

Table2-6 Total Energy Consumption Breakdown for Efficient Case

Efficiency Level Clothes Washer (fsher) DHW (Brw) Dryer (FRryer)

Clothes Washers (> 2.5)ft

0.05 0.63
0.05 0.63
0.10 0.87
0.10 0.87
Clothes Washersf{ H¥®p Ti
0.08 0.72
0.08 0.72

2.06
2.76

0.28

0.32
0.32
0.03
0.03

0.20
0.20

Ref

[4]
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Table2-7 DHW and Dryer Savings Factors

Electric 1.00 1.00
Fossil Fuel 0 0
Unknown Look up imMAppendix K: DHW and Spac 0.68

Heat Fuel Splitor default to0.31

0 0

1.00

Look up imPAppendix K: DHW and Space
Heat Fuel Splitor default to0.69

Table2-8 Efficient Unit Maximum IWF

Efficiency Level Front Loading Top Loading

Standard Sized Clothes Washers (> 2)5 ft

ENERGY STAR
CEE Tier 1
CEE Tier 2
CEE Tier 3

3.2
3.2
3.2
3.0

Small Sized Clothes Washeis (1 ®p T ii

ENERGY STAR
CEE Tier 1

CEE Tier 2

Peak Factors

Electric coincidence factor (CF)

Natural gas peak day factor (PDF)

Non-Energy Impacts
300
Measure Life

The effective useful life (EUL) is 14 yefdk.

SeeAppendix-GNatural-Gas-Peak-Day-FaSeedppendix G:

‘060 "06O

4.2
4.2
3.7

Table2-9 Peak Factors

0.029

Natural Gas Peak Day Factors

6wno

4.3
3.2
3.2
3.0
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References

(1]
(2]

(31

(4]
(5]

[7]

8]

[0

Based on the average clothes washer volume of all units that are ENERGY STAR qualified as of 3/17/2020.

10 CFR Subpart C of Part 48@ps://www.ecfr.gov/current/title-10/chapterll/subchapterD/part-430/subpart
Clsection430.32

ENERGY STAR Program Requirements Product Specification for Clothes Washers, Version 8.1. 2021.
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Version%208.1%20Clothes
%20Washer%20Final%20Specificaiton®gZ2DPartner%20Commitments%20and%20Eligibility%20Criteria.pdf
CEE, Residential Clothes Washer Specificé2ia20).
https://library.ceel.org/system/files/library/12282/CEE_ClothesWasher_Specification_17May2022.pdf

10 CFR Subpart B of Part 4B@ps://www.ecfr.gov/current/title-10/chapterll/subchapterD/part-430/subpartB

The percentage of total energy consumption that is used for the machine, heating the hot water or by the dryer is
different depending on the efficiency of the unit. Values are based on a weighted average of top loading and front
loading units (based on aNable product from the ENERGY STAR qualified product list accessed on 3/17/2020)
and consumption data from LH€ycle Cost and Payback Period Ekeskd analytical tool, available online at:
https://www.regulations.gov/docketBrowser?rpp=25&s0=DESC&sb=commentDueDate&po=0&dct=SR&D=EERE2
008-BT-STDB0019

Navigant, EmMPOWER Maryland DRAFT Final Impact Evaluation Report Evaluation Year 4 (Juniay 2112

2013) Commercial & Industrial Prescriptive & Small Business Programs (2013)

To account for the different efficiency of electric afodsil fuel water heaters (gas water heater: recovery

efficiencies ranging from 0.74 to 0.85 (0.78 used), and electric water heater with 0.98 recovery efficiency
(http://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/Waste Water Heat Recovery Guideli
nes.pdj. Therefore, a factor of 0.98/0.78 (1.26) is applied.

Regulations.gov, Residential Clothes WashersQyifde Cost Analysis (LCC) Spreadsi{2egs).
https://www.regulations.gov/document/EERFD17-BTSTB00140025

[10]U.S. EIA 2015 Residential Energy Consumption Sintyey.//www.eia.gov/consumption/residential/data/2015/
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https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-B
https://www.regulations.gov/docketBrowser?rpp=25&so=DESC&sb=commentDueDate&po=0&dct=SR&D=EERE2008-BT-STD-0019
https://www.regulations.gov/docketBrowser?rpp=25&so=DESC&sb=commentDueDate&po=0&dct=SR&D=EERE2008-BT-STD-0019
http://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/Waste_Water_Heat_Recovery_Guidelines.pdf
http://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/Waste_Water_Heat_Recovery_Guidelines.pdf
https://www.regulations.gov/document/EERE-2017-BT-STD-0014-0025
https://www.eia.gov/consumption/residential/data/2015/

2.1.2 CLOTHES DRYER

Market ResidentidMultifamily
Baseline Condition TOS

Baseline Code

End UseSubcategory ClothesWashelVashing

Measure Last Reviewed FebruarnyMarch 20265

Changes Since Last Versio ¢ escrintion

forcombination-washer/dryerunitdpdated End Use

consistency

g avin

ubcategory for

Description

This measure is for a new or replacement ENERGY STAR or ENERGY STAR Most Efficient residential dlbikes dryer.
measure relates to the installation of a residential clothes dryer meeting the ENERGYISTgkiReria. 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 sucloas air fl

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 geatest 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 measug1.1Clothes 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

00 8 Gha 0l b .,.Q"O i O
3QWw O Wwwa | LEW 500 600
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Annual Fuel Savings

FYRI GidwbaQi 0 OQ-

i O oft p ¢

600 600 pmmmnmn

Peak Demand Savings

3Q0Q
Ol i

7

3’

Daily Peak Fuel Savings
YR i 3FYDi ¢i0 00

Lifetime Energy Savings Algorithms:

Lifetime Electric Energy Savings

.

3QEQ 3QEQ 07YD
Lifetime Fuel Savings
3D G FYRI Gi07Yd

Calculation Parameters

Table2-10 Calculation Parameters

nl12kK Annual electric energy savings Calculated
ne¢KSN Annual fuel savings Calculated
N 1 Peak Peak Demand Savings Calculated
n ¢ K Sphy Daily peak fuel savings Calculated
nlak Lifetime electric energy savings Calculated
n ¢ KSNY Lifetime fuel savings Calculated

Sitespecific If unknown

Units Ref
kWh/yr
Thermsl/yr
kw
Therms/day
kwh

Therms

Cyclegnnua Number of dryer cycles per year use 283 Cycles [14]
Site-specific. lfunknow
Hrs Annual run hours of clothes dryer s n Hrslyr [14][16]
use 296
Load Average total weight of clothes per drying cycle Look up irTable2-11 Ibs [14]
Percentage of energy consumed that is derived frc .
Futees ge ot energy consu LIS derv Look up irTable2-11 NA  [15][16]
electricity for baseline condition
5l gadzySa F@OSNF3IS 2F pc YAydziSa LISNI 0e0tS ol asSR 2y 902013 WS5NBESNICASt{R {(dReQs b2NIKgSal
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CEF Combined energy factor for baseline condition Look up irTable2-11 Ib/kWh [13]
Percentage of energy consumed that is derived frc
Felecq electricity for efficient Look up irTable2-11 N/A [15][16]
condition
Combined energy Sitesspecific. lunknown
CEE factor for efficient case look up inTable2-11 Ibfkwh [12]

Percentage of energy consumed that is derived frc

Fleio fossil fuel for baseline condition Look up InTable2-11 NiA | [45]26]
Fueig Percentagefc;fs:'ln?lrjgeyll f(;c:r;sf:(r:?::tt::st;s derived frc Look up inTable2-11 N/A [15][16]
CF Electric coincidence factor Look up irTable2-12 N/A [15]
PDF Gas peak demand factor Look up inTable2-12 N/A
3,412 Conversion factor from kwWh to Btu 3,412 Btu/kWh
100,000 Conversion factor from Btu to therms 100,000 Btu/Therm
EUL Effective useful life SeeMeasure LifeéSection Years

Table2-11 Default VValues for Various Dryer Types

CEFR
(Energy Star
Most
Efficient)

CEF
Dryer Type Load Fetec Fetec (Energy Star)

Vented Gas Dryer 8.45 0.16° 0.16 0.84 0.84 3.30 3.48

Ventless or Vented

enriess or Ve . 845 100 100 000 000 373 3.93 43
9t SOGNK Oz
Ventless or Vented
Electric, Compact (120vV) 300 ~ 1.00 100 000 000  3.61 3.80 43
44113
Vented Electric, Compact
. 1. 1. . . 27 4 4.

(240V) < 4,40 3.00 00 00 000 000 3 3.45 3

Ventless Electric, Compac 5 450 100 000 000 255 2.68 3.7

(240V) < 4.4t

8 9%Electric accounts for the fact that some of the savings on gas dryers comes from electricity (motors, controls, etcy.detésmiaed using a ratio
of the electric to total savings from gas dryers given by ENERGY STAR Draft 2 Version 1.0 Clstiestdayer Analysis.

7%Gas accounts for the fact that some of the savings on gas dryers comes from electricity (motors, controls, etc). 84Stmiraeddesing a ratio of
the gas to total savings from gas dryers given by ENERGY STAR Draft 2 Version 1.0 Clothes Dryets@psisand
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Peak Factors

Table2-12 Peak Factors

Electric coincidence factor (CF) 0.029 [17]

Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Fac

Measure Life
The effective useful life (EUL) is 12 ydad.
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%2020Program%20Commitment%20Criteria%20and%20Eligibility%20Criteria_0.pdf

[13]PART 430ENERGY CONSERVATION PROGRAM FOR CONSUMER & ®BRpE/I8deralregister.gov.
https://www.ecfr.gov/current/title-10/chapterll/subchapterD/part-430#430.32

[14] Savings Calculator for ENERGY STAR Qualified ApplENESYGY STAR, 2012.
https://www.sfwmd.gov/sites/default/files/documents/calculator_energy_star_res_appliance_savings.xIsx

[15] Mid-Atlantic Technical Reference Manual (TRM).Y2@R0). 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.xIsx

[17] Northwest Energy Efficiency Alliance (NEBAyer Field StudyNovember 2014https://ecotope-publications
database.ecotope.com/2014_005_1_DryerStudy.pdf
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2.1.3 DISHWASHER

Market ResidentidMultifamily
Baseline Condition NQTOS

Baseline Code

End UseSubcategory Kitchen

Measure Last Reviewed December 2022

Description

This measure covers the installation of ENERGY SfeA&falified 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 chephicabing 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 sers, improved water filtration, more efficient jets, and innovative dish rack
designs. Qualified dishwashers atteast 8.6%mnore efficient than norcertified models.

Baseline Case

The baseline condition is a residential dishwasher as defined in the Measure Description section above with type
equivalent to theefficient 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 anral energy consumption performance standards for dishwashers are provided in the table
below.

Efficient Case

The compliance condition is an ENERGY SVARGualified 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 Ty energyconsumptionrating of the qualified

dishwasheiis to be taken fronthe application.

Annual Energy Savings Algoritrsn

Annual Electric Energy Savings

300 Qe Qe o 0 040Dy
Annual Fuel Savings

oft p¢

YR i QQ  QWQ (0] 006 Q@ Yp&nxpnﬁunn
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Summer Peak Coincident Demand Savings

. 3QuQ

3@

Daily Peak Fuel Savings

3D b FYRI 4 i0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q 3QwuQ 07YD

Lifetime Fuel Savings

YD ik FYRi Gi07Y0

Calculation Parameters

nl1zK

neKSNY
N1 Aea
n ¢ K SphyY
n 2K
n ¢ KSHNY

KWh,

kWh,

Fachine
Fuh
Hrs

ElecSk
FuelSk

1.307

Table2-13 Calculation Parameters

Annual electric energy savings
Annual fuel savings
Peak Demand Savings
Daily peak fuel savings
Lifetime electric energy savings
Lifetime fuel savings

Annual rated electric energy use for energy
efficient condition

Annual rated electric energy use for baseline
condition

Fraction of energy used for the dishwasher
machine

Fraction of energy used for the water heater
Annual operating hours
Electric Savings Factor for water heaters
Fuel Savings Factor of water heaters

Ratio of ecovery efficiency of electric water heate
to the recovery efficiency of fossil fuel water
heater

Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Site-specific f unknown

look up inTable2-14

Look up inTable2-14

0.44

0.56
301
Look up inTable2-15

Look up inrable2-15

1.307

kWh/yr

Therms/yr

kW

Therms/day

kwh

Therms

kwh

kwh

N/A

N/A
Hours
N/A
N/A

N/A

[24]

(18]

[19]

[19]
[18]
[21]
[21]

[22][18]
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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 inTable2-16 N/A
PDF Gas peak day factor Look up inTable2-16 N/A
EUL Effective useful life SeeMeasure LifeéSection Years

Table2-14 Baseline and Efficient kWh

Dishwasher Type kWh, kWhe
Compact 222 203
Standard 307 270

Table2-15 Savings Factors

Type Electric Fuel
Electric WH 1.00 0
Fossil Fuel WH 0 1.00

Other 0 0

Look up iMppendix K: DHW and Spac Look up inPAppendix K: DHW and Spac

ki
Unknown Heat Fuel Splitor default t00.20 Heat Fuel Splitor default t00.54

Peak Factors

Table2-16 Peak Factors

Electric coincidence factor (CF) 0.029 [20]

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

Measure Life
The effective useful life (EUL) is 11 ydag].
References
[18]10 CFR 430.32 (f)(htps://www.ecfr.gov/current/titie-10/chapterll/subchapterD/part-430#p430.32(f)(1)An

average of 215 annual Hbur dishwasher cycles is assumed in order to estimate conventional and qualifying
energy ratings, for a total of 301 hours of active use per year.
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https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430#p-430.32(f)(1)

[19]1ENERGY STAR Residential Appliance Savings Calculator, 2012

[20CNB Y b, ®asad o®F60 &hd dse data for Missouri, provided to VEIC by Ameren for use in the lllinois
TRM. The averaggishwasheload during peak hours is divided by the peak load. In the absencblefvayork
specific loadshape this is deemed a reasonable proxy because load shamesot 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 icitds 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
pt av dé

[21] Based on NYSERDA Residential Statewide Baseline Study of New YaylBye2013.a ! y1y26y ¢ &Kl tf 2yfté 68§
applied when the collection of information on water heating fuel is not feasible due to program configuration of
delivery mechanism@ f SO{ C I YR CdzSt {C dadzyly26yé FLOG2NE YIe& y20 &adzy (2 wmnmx: RdzS G2 (K
water heating fuels.

[22] Per 10 CFR 430 Subpart B AppendjyJBiform Test Method for Measuring the Energy Consumption of Water
Heaters6.3.2 Recovery Efficiency

[23] California Public Utilities Commission EUL Table, version 027 (updated November 12, 2022). Accessed December
30, 2022 https://www.caetrm.com/shareddata/valuetable/EUL/

[24]ENERGY STAR® Program Requirements for Residential Dishwashers Eligibility Criteria \20%®)n Bable .1
https://www.energystar.gov/sites/default/filess 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 Typeris; Olirevatié atewide
' #SNI 38a LI ASR® 9t SO{C FyR CdSt{C adzy1y26yé THeatDgifaeNHn thé coaditigndfiothérdzy (G2 wmnk: RdzS G2 GKS LINBaSyoS 27
61 GSN) KSFGAY3I FdzSta Ay K2YS: (GKS RSaAdaylrdAzy ahdikKSNE akKhktt o6S FLLEASR®
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2.1.4 INDUCTION RANGE/COOKTOP

Market

Baseline Condition
Baseline

End UseSubcategory

Measure Last Reviewed

ResidentidMultifamily
RF/TOS

Existing

Kitchen

January 2023

Description

This measure is applicable to the replacement of electric resistance and fossil fuel cooktops with electric induction
cooktopsin single family and multifamily 4anit 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 hgatlements to transfer energwith efficiencies of
approximately 32% and #680% 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 enesgigh approximately 85% efficienclf.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 fossfirfegtlcooktop.
Efficient Case

The compliance condition is an induction cooktop with compatible cookware.

Annual Energy Savings Algoritrsm

Annual Electric Energy Savings

30 QW0 0 5 QG

Where

QEQ  pd 0 L QGQ

Annual Fuel Savings
YD GiYRI ai 'O §
Where

YDRi ai ¢ QuQ pT[—'
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Peak Demand Savings

3@

Daily Peak Fuel Savings

3 b

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q

Lifetime Fuel Savings

YD ik

Calculation Parameters

nlzK
NnTherms

N1 Beak
nlak
n¢KSNY A

kWh,

KWh,

hrs

Felec,b

Ffue\,b

Therms

3Q6Q
i

070

3 Qi 07YD

FYRi Gi07Y0

Table2-17 Calculation Parameters

Annual electric energy savings
Annual fuel savings
Peak Demand Savings
Lifetime electric energy savings
Lifetime fuel savings

Energy consumption by electric baselil
cooktop

Energy consumption by induction
cooktop

Annual operating hours

Electric factor; used to account for the
presence or absence of an electric
cooktop in the baseline condition

Fossil fuel factor; used to account for
the presence or absence of a fossil fu¢
fired cooktop in the baseline condition

Energy consumption by fossil fuel
baseline cooktop

Calculated
Calculated
Calculated
Calculated
Calculated
Site-specific, if unknown use
abovementioned formulae

Sitesspecific, if unknown use 125 kWt

Sitesspecific, if unknown use 365 hour

Use-a-value-of 1.0 thifchaseline
cooktop is electricuse 1.0
Otherwise, use 0.0.

If unknown, usé.61.
Use-a-value-of L-0-is-tifdaseline

cooktop is fossil fuelise 1.0
Otherwise, use 0.0.

If unknown, use 0.39.

Site-specific, fiunknownuse
abovementioned formulae

kWh/yr
Thermsl/yr
kw
kwh

Therms

kwh

kWh

Hours

N/A

N/A

Therms

[25]

[26]

[27]

[30]

[30]

[28]
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Variable Description Value Ref

Relative efficiency of induction to

1.135 A 1.135 N/A [25]
resistance cooktops
21 Relative efficiency of induction to gas 21 N/A 28]
cooktops
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 SeeTable2-18 N/A
EUL Effective useful life SeeMeasure LiféSection Years [29]

Peak Factors

Table2-18 Peak Factors

Electric coincidence factor (CF) 0.8

Natural gas peak day factor (PDF) N/A

Measure Life
The effective useful life (EUL) is 16 ydaeq.
References

[25] SWAPO018®1, Induction Cooking with or without Electric Range, pld@y 2020. Available online at
http:-Hdeeresources-netiworkpaperdttps:/cedars.cpuc.ca.gov/dearsources/exante-review
memos/file/2911/download/ Based on relative efficiency of induction to resistance cookt6p34/0.74 = 1.135

[26]ENERGY STAR®, Emerging Technology2@P2 Residential Induction Cooking Topsnuary 2023
https://www.energystar.gov/about/2021 residential_induction_cooking_tops

[27] Frontier Energy, Residential Cooktop Performance and Energy Comparison Study, Frontier Energy Report #
501318071R0, Table QJuly 2019https://cao-94612.s3.amazonaws.com/documents/InductiBangeFinat
ReportJuly2019.pdf

[28] SWAPO01®1, Residential Cooking ApplianegBuel Substitution, pg 10; based on relative efficiency of induction
to gas cooktops,0.84/@99= 2.1 May 2020

[29]New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs (TRM)), Version
January 202 https://dps.ny.gov/system/files/documents/2023/03/c1el17828d348a48647-

a592389553c¢.pdf
[30] Residential Energy Consumption Survey 2015, table HC3.1
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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

2.1.5 REFRIGERATORS

Market Residential/Multifamily
Baseline Condition NC/TO&ERP/DI
Baseline CodéExisting/Dual
End UseSubcategory Kitchen

Measure Last Reviewed September2024

Changes-Since-Last-Versio

Description

This measure relates to the purchase and installation of a new refrigevat@frigerator/freezemmeeting either ENERGY
STARS.1or Consortium for Energy Efficiency (CEE) TIER 2 or TIER 3 specifications (defined as«i@§aimb5% onk
20% less energy consumption thaneguivalent unit meeting federal standard requirements respectively).

Baseline Case

Early Replacement (EREP): Early replacement uses a dual baseline. The baseline is the existing verh&mnitrglife of

the existing unitand the baseline is a coammpliant/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 uniand between a hypothetical new baseline unit and the efficient unit consumption for

the remainder of the measaerlife.

Time of Sal€TO$ and new construction (NCJhe baseline condition is a new refrigerator meeting the minimum federal
efficiency standard for refrigerator efficiency as presenbetbw.

Efficient Case

The efficient condition is high-efficiency refrigerator meetinENERGY ST#R1 or Consortium for Energy Efficiency
(CEE) TIER 2 or TIER 3 specificatémnsrements.

Annual Energy Savings Algorithm

Annual Electric Energy Savings

wQ® QEQ QR p Owo "0
Annual Fuel Savings

IR di QIQ QEQ  O0wd O pm
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Peak Demand Savings

o NEQ QW
ux @m

Daily Peak Fuel Savings

Y @ 3’ 4 i0d 00

Lifetime Energy Savings Algorithms:

Lifetime Electric Energy Savings

No dual baseline:
3Q0Q 3QEQ 07YD
Dual baseline:

3000 300 | TR QI & BE @a YD 3QEM | 0D EXDD i Qa U ®O YYD

Lifetime Fuel Energy Savings
No dual baseline:
FYRI ai  ©"Mi aio’Yd
Dual baseline:
YD 4 i VDI 46l "OR QI & QE @i EYD 3R 46T Qb EXED@ i 'Qa 0O ®O YYD

Calculation Parameters

Table2-19 Calculation Parameters

nilzK Annual electric energy savings for Calculated kWh/yr
n ¢ KS NI Annual fuel savings fdfime of Sale Calculated Therms/yr
N 1 Peak, Peak Demand Savinfygs Time of Sale Calculated kWr
n ¢ K SedY Daily peak fuel savings Calculated Therms/day
n K Lifetime electric energy savings Calculated kWh
n ¢ K SN Lifetime fuel savings Calculated Therms
n ¢ K SedY Daily peak fuel savings Calculated Therms/day
n K Lifetime electric energy savings Calculated kwWh
n ¢ KSNY Lifetime fuel savings Calculated Therms
AV Adjusted volume of refrigerator Site-specific ft3

43



Variable Description Value Units Ref

Sitespecific, if unknown look up
Annual energy consumption of in Table2-20for ENERGY STAI

kw kWh/ 32][35
e qualifying efficiency unit specifications andable2-22for yro 2R
CEBpecifications
NC/TOS: look up code efficienc
A | i f in Table2-20. EREP/DI:
KWh, nnua energy consurpptlon'o code .|n' abl e. : 0 /DI: use KWhiyr 31]
compliant baseline unit existing unit if unknown, look up
in Table2-21-
Look up in
Foe Adjustment factor to account for Table2-29 N/A (33]
number of occupants Table2-23Fable2-23Table2-29
if unknown use 1.0
CF Electric coincidence factor Lookup inTable2-24 N/A
PDF Gas peak day factor Lookup inTable2-24 N/A

. . If unconditioned space, use 0
HVAC interaction factor f | ) . .
HVAG interaction factor for annua otherwise look up irAppendix F: N/A

electric energy consumption .
9y P HVAC Interactivity Factors

If unconditioned space, use 0,
otherwise look up irAppendix F: N/A
HVAC Interactivity Factors

HVAC interaction factor for peak

HVA -
¢ demand at utility summer peak hout

HVAC interaction factor for annual If unconditioned space, use 0,
HVAG otherwise look up irAppendix F:  MMBtu/kWh

fossil fuel energy consumption
gy P HVAC Interactivity Factors

8,760 Hours per year 8,760 Hrslyr

10 Unit conversion, Therm/MMBtu 10 Therms/MMBtu
EUL Effective useful life of new unit SeeMeasure LifeéSection Years
RUL Remaining useful life of existing uni SeeMeasure LiféSection Years

Table2-20 Federal Standard and ENERGY STAR Refrigerator Maximum Annual Energy Consumption
Federal Baseline ENERGY STAR

Product Category Maximum Energy Maximum Energy
Usage kWh,? Usage, kWh©

Standard Size Models: 7.75 cubic feet or greater

910 CFR Subpart C of Part 48@ps://www.ecfr.gov/current/title-10/chapterll/subchapterD/part-430/subpartC/section430.32
W ENERGY STAR Program Requirements Product Specifications for Residential Refrigerators and Freezers Version 5.15/B&dtive 9/1

https://www.energystar.gov/sites/default/files/asset/document/Refrigerators_and Freezers Program_Requirements_V5.1.pdf
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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

Product Category

Federal Baseline
Maximum Energy

ENERGY STAR
Maximum Energy

1. Refrigeratoiffreezers and refrigerators other than-aélfrigerators
with manual defrost.

1A. Allrefrigerators manual defrost.
2. Refrigeratoffreezers partial automatic defrost

3. Refrigeratoifreezerg automatic defrost with topmounted freezer
without an automatic icemaker.

3-Bl. Builtin refrigeratorfreezen automatic defrost with toemounted
freezer without an automatic icemaker.

3l. Refrigeratoffreezers automatic defrost with topmounted freezer
with an automatic icemaker without througtie-door ice service.

3I-Bl. Builtin refrigeratorfreezers automatic defrost with top
mounted freezer with an automatic icemaker without throutjte-door
ice service.

3A. Alirefrigeratorg automatic defrost.
3ABI. Builtin Altrefrigerators automatic defrost.

4. Refrigeratoifreezers automatic defrost with sidenounted freezer
without an automatic icemaker.

4-Bl. Builtin Refrigeratoifreezers automatic defrost with side
mounted freezer without an automatic icemaker.

41. Refrigeratoffreezers automatic defrost with sidenounted freezer
with an automatic icemaker without througtie-door ice service.

41-Bl. Builtin Refrigeratoifreezers automatic defrost with side
mounted freezer with an automatic icemaker without throutite-door
ice service.

5. Refrigeratoifreezers automatic defrost with bottoramounted
freezer without an automatic icemaker.

5-Bl. Builtin Refrigeratoifreezers automatic defrost with bottom
mounted freezer without an automatic icemaker.

51. Refrigeratoifreezerg automatic defrost with bottoramounted freezer
with an automatic icemaker without througthe-door ice service.

5I-Bl. Builtin Refrigeratoffreezers automatic defrost with bottom
mounted freezer with an automatic icemaker without throutjte-door ice
service.

5A. Refrigeratofreezen automatic defrost with bottoramounted freezer
with throughthe-door ice service.

5A-BI. Builtin refrigeratorfreezen automatic defrost with bottora
mounted freezer with througtthe-door ice service.

Usage kWh,®
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Federal Baseline ENERGY STAR

Product Category Maximum Energy Maximum Energy
Usage kWh,® Usage, kWR©

6. Refrigeratoffreezers automatic defrost with topmounted freezer with 8 mow ouYd X® 9 0w oud
throughthe-door ice service.

7. Refrigeratoffreezers automatic defrost with sidenounted freezer BT 0w T oy X®dw 0w 0wl
with throughthe-door ice service.

7-Bl. Builtin Refrigeratoifreezers automatic defrost with side PR U 0w UL TA W] 00w T QR
mounted freezer with throughhe-door ice service.

Compact Size Models: Less than 7.75 cubic feet

11. Compact refrigerateireezers and refrigerators other than-all wBto 0w ¢ ual B o oW ¢
refrigerators with manual defrost.
11A.Compact aliefrigerators manual defrost. X®T 0w ¢ pR X8t 0 0 p w
12. Compact refrigeratefreezers partial automatic defrost V&P 0 W oo V& ¢ 0w o TR
13. Compact refrigerateireezergs automatic defrost with topmounted pPAVTT 0w OO ppg 0w ond
freezer.

13I. Compact refrigeratefreezers automatic defrost with topmounted PAITON TCR PG 0w Oy
freezer with an automatic icemaker.

13A. Compact atiefrigerators automatic defrost. WwPpxX 0w quan g v 0w qod

14. Compact refrigerateireezers automatic defrost with sidenounted PG 0w T LB PT O T PP
freezer.

141. Compact refrigeratefreezers automatic defrost with sidenounted g 0w vTE PPT O T W)

freezer with an automatic icemaker.

15. Compact refrigeratefreezers automatic defrost with bottoramounted  p @ T 0 @ © o& PG O0® ond
freezer.

151. Compact refrigeratefreezers automatic defrost with bottom pPEATOW® TR PG 0w oYk
mounted freezer with an automatic icemaker.

Whered &0 "Qi Qb £ a6 G o Q QQHE 6 a Q

Table2-21 Existing Refrigerator Baseline Consumption

_ Primary Refrigerator ‘ Secondary Refrigerator Freezer

1120 JCPL 770 JCPL
kWh, 581
958 All others 593 All others

11Values from the JCPL PY2 Evaluation of the Refrigeator and Freeating@&pgram applied to the UMP refrigerator and freezer UEC regression
models.
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Table2-22 CEE Residential Refrigerator Efficiency Specification

| Efficiency Level Percent Improvement Over Measurét|
v Federal Minimum Efficiency Standard
10

CEE Tierd
CEE Tier 2 15
CEE Tier 3 30

Table2-23 Occupant Adjustment Factor

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

Table2-24 Peak Factors

Peak Factor Value Ref

Electric coincidence factor (CF) 1.0

Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Factor

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

Table2-25 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 tserd&@Eote, prior to
the application of any adder (84 kWh/yr) for automatic icemakers. For refrigerators with automatic icentla&grsrcentage 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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References

[31]10 CFR Subpart C of Part 48@ps://www.ecfr.gov/current/title-10/chapterll/subchapterD/part-430/subpart
Clsection430.32

[32]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_Requirem
ents_V5.1.pdf

[33] The Occupant Adjustment Factor is developed from simulating audits withi®akeRidge National Laboratory,
National Energy Audit Tool (NEAZ)12 https://weatherization.ornl.gov/obtain/

[34] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table for 2020,
http://www.deeresources.com/files/DEER2020/download/SupportTablél 2020.xIsxAccessed December 2022.

[35] CEE2022 CEE Home Appliances Initiative and Residential Refrigerator SpecifigatjoR022
https://library.ceel.org/content/ceeresidentiatrefrigerator-specification
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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/asset/document/Refrigerators_and_Freezers_Program_Requirements_V5.1.pdf
https://www.energystar.gov/sites/default/files/asset/document/Refrigerators_and_Freezers_Program_Requirements_V5.1.pdf
https://weatherization.ornl.gov/obtain/
http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx
https://library.cee1.org/content/cee-residential-refrigerator-specification

2.1.6 FREEZER

Market ResidentidMultifamily
Baseline Condition NQTOS/RF/EREP
Baseline CodéExisting/Dual
End UseSubcategory Kitchen

Measure Last Reviewed December 2022

Changes-Since-Last-Versio q

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 spedifitions 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:

0w P& @ 0 ¢ OWUQQWEE 6 a Q
Baseline Case

Early Replacement (EREP): Early replacement uses a dual baseline. The baseline is the existing verhé&nitrelife of

the existing unitand the baseline is a coammpliant/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 uniand between a hypothetical new baseline unit and the efficient unit consumption for

the remainder of the measaerlife.

Time of Sale (TOS) and new construction (N@&:baseline condition is a ndreezermeeting the minimum federal
efficiency standard for refrigerator efficiency as presenbetbw.

Efficient Case

The efficient equipment is defined as a freezer meeting the freezer efficiency specifications of ENERGX ISGAR
calculated below
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Annual Energy Savings Algoritrsn

Annual Electric Energy Savings

wQ® QEQ QaQ p Owd O
Annual Fuel Savings
FYRI i QQ QEQ  Owd O pm
Peak Demand Savings

. QEQ QG - [P

3 T o— Ow o6 Yo 00 YO O
yx o m

Daily Peak Fuel Savings

Y @ 3'YDi ai0d 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

No dual baseline:
3 Q60 3 Qi 07YD
Dual baseline:
3Q6Q 3 QA | VR GQI & QE @i "OEYD QA | QD EAD®D I 'Qa 0O ®D YYD

Lifetime Fuel Energy Savings

No dual baseline:
IR G i WM Gi07Yd
Dual baseline:

YD G FYRI GOl 00AHQI & Bt @i OEYD FYRI 46 Qb EA@@ I Qo 0O YYD

Calculation Parameters

Table2-26 Calculation Parameters

nl1zKkK Annual electric energy savings Calculated kWh/yr

neKSNY Annual fuel savings Calculated Therms/yr
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Variable Description Value Units
N1 Peak Peak Demand Savings Calculated kW
n ¢ K S & Daily peak fuel savings Calculated Therms/day
nl Kk Lifetime electric energy savings Calculated kWh
Nt KSRNYE Lifetime fuel savings Calculated Therms
TOS/NCLook upcode

efficiencyin Table2-27,
if volume unknown use

Ref

kWh, kWh consumptiorfor basline case Table2-28 kWh/yr [36][44]
EREP/DI: Use existing uni
if unknown useTable2-28
Site-specific, if unknown
. - look up inTable2-27.
kWhy kWh consumption for energy efficient case If volume unknown use kWh/yr [37]
Table2-28:
Look up in
Foe Adjustment factor to account for number of Table2-29 N/A [42]
occupants Table2-29
If unknown use 1.0
HVAC HVAC interaction factor for -annual electric ~ 0.080. If unconditioned N/A [43]
energy consumption space use 0
HVAG HVAC |nter§ctlon factor for peak demand ai  0.175. If unconditioned N/A [43]
utility summer peak hour space use 0
HVAG HVAC interaction factor for annual fossil fue  -0.002. If unconditioned MMBtu/kWh
energy consumption space use 0
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 inTable2-30 N/A
PDF Gas peak day factor Look up inTable2-30 N/A
EUL Effective useful life SeeMeasure Life&Section Years
RUL Remaining useful life SeeMeasure Life&Section Years
Table2-27 Freezer Baseline and Efficient Annual kWh Consumption
Baseline Annual kWh Energy Efficient Annual kWh
Product Class . .
Consumption (kWh) [36] Consumption (kWh) [37]
FullSize Freezers, where AV is adjusted volume
8. Upright freezers with manual defrost LB X 0 W p WX vgtp 0 W pX&
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Product Class Baseline Annual kWh Energy Efficient Annual kWh
Consumption (kW) [36] Consumption (kW) [37]

9. Upright freezers with automatic defrost withot

an automatic icemaker WC o ccy XX @ 66 ¢

9l. Upright freeazu(i(r);v:tti: ?::L::;r;l:;i:: defrost with ¢ W b o oA X& 0 6 G C U@y
TR i oo con
T TEERR wx 00 oo
10. Chest freecz;;spzzflflll;:ir freezers excej X& © 6 & p T ® 0 b H wgt
10A. Chest freezers with automatic defrost PRT Ow pTRY W ¢ 0w poBy

Compact Freezers, where AV is adjusted volume

16. Compact upright freezers with manual defrost UHUu 0w ¢ R X 0w 0w ¢ NP
17. Compact upright freezers with automatic defro: pHYX 0w ocuB UL 0w opP
18. Compact chest freezers WL Oow podp o 0w pePp

If freezer volume is unknownise the defaulconsumptionvalues inTable2-28.

Table2-28 Default Values
Market Share
B t Cat Ia\% kWh kW
S = : hq Welghtlng[38]
770 JCPL
Upright Freezer 24.4 395 36.74%
593 All others
770 JCPL
Chest Freezer 18.0 215 63.26%
593 All others
. 770 JCPL
Weighted Average 204 281 100%

593 All others

Table2-29 Occupant Adjustment Factor

Unknown 1.00
1 1.05
2 1.10
3 1.13
4 1.15
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5 or more 1.16

Peak Factors

Table2-30 Peak Factors

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.

Table2-31 Measure Life
Equipment EUL RUL Ref
Freezer 11 3.66 [41]

References

[37169b9wD, {¢!w tNRBANIY wSIdANBYSydad F2NI wSaARSYyGAlFt wSFNRAISNI G2NB FyR CNBS
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 204RArABB08 Shipments data
[39]¢ SYLISNI (dzNB | R2dzadYSyd FIFOG2NI o6l &SR 2y . flayAals aAOKFSts daSladNBYSyid |yR
Refrigerator Energy Use, Final Report 2608 nn aSGiSNAY 3 {(GdzRéé3xX Wdz & HdE wnnan oLIdPnTO FyR Faadzyiay3
refrigerators are in cooled space (based on BE@&rgy Use Survey, Report of Findings, December 2005; Mathew
Greenwalk & Associates) and 22% ircaoled space. Although this evaluation is based upon refrigerators only it
is considered a reasonable estimate of the impact of cycling on freezers ané>gmtly 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, 22084 Metering Study”, July 29, 20@% 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 2@u8.2, 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, B$62
[44]13CPL PY2 Evaluation

36]a9f SOUNRBYAO /2RSS 2F CSRSENIt wSIdAbilAzya 69/ Cwodé HAHNGD KGGLEYKKGSSDPSOT NI
i

2
é
$

53






2.1.7 WATERCOOLER

Market ResidentidMultifamily
Baseline Condition NQTOS

Baseline Code

End UseSubcategory Kitchen

Measure Last Reviewed December 2022

Description

Thismeasureestimates 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 bp021, BL464
Efficient Case

ENERGY STAR v. 3.0 compliant residential water cooler.

Annual Energy Savings Algoritteanm

Annual Electric Energy Savings

3R QIQ QIQ o

Annual Fuel Savings

3'YMi ai 070
Peak Demand Savings
=0 3Q0Q 5
Ol
Daily Peak Fuel Savings
3 & 676

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3'QuQ 3QwQ 07YD
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Lifetime Fuel Savings
3YMi ia 676

Calculation Parameters

Table2-32 Calculation Parameters

nltzKkK Annual electric energy savings Calculated kWh/yr
N1 Bea Peak Demand Savings Calculated kw
n 12k Lifetime electric energy savings Calculated kWh
Hr Annual hours of operation Site-specific. lunknown assume 8,760 Hrs
kWh, Energy use of baseline water cooler Look up inTable2-33 kWh/day  [45]

Sitespecific. lfunknown look up in

kWhy Energy use of energy efficient water coole Table2-33 kWh/day  [46]
CF Electric coincidence factor Look up irTable2-34 N/A

PDF Gas peak day factor Look up inTable2-34 N/A

EUL Effective useful life SeeMeasure LifeéSection Years

Table2-33Water Cooler Energy Use

Energy Star Water Cooler Type Produc

e manct ey Baseline kWh(kWh/day) Default Efficient kWh (kWh/day)
Cold Only 0.16 0.16
Hot & Cold; Low Capacity 0.87 0.68
Hot & Coldg High Capacity 0.87 0.80
Hot & Cold OfDemand 0.18 0.18

14 A water cooler with a colavater 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 hotater dispenser capacity that is equal to or less than 41 éaet cups per hour, as rated per ANSI/ASHRAE
Standard 18.

15 A water cooler with a colvater 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 fveater dispenser capacity greater than 41 exact 6 opser hour, as rated per ANSI/ASHRAE
Standard 18.

56



Peak Factors

Table2-34 Peak Factors
Electric coincidence factor (CF) 1.0 [47]

Natural gas peak day factor (PDF) N/A

Measure Life
The effective useful life (EUL) is 10 yefts]
References

[45]ENERGY STRPduct 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
%20Coo0lers%20Final%20Specification_0.pdf

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

2.1.8 AIR PURIFIER

Market Residential/Multifamily
Baseline Condition TOS

Baseline ISP

End UseSubcategory Indoor Environment

Measure Last Reviewed September202Mlarch 2026

Changes Since Last Versio ¢  ypdated baseline and proposed case to ENERGY STAR Version 3.0

 Clarified PMsCADR is the correct CADR metric

Description

AnENERGY STdeRrtified air purifier (cleaneryreeting-the-efficiency-specifications o ENERGY-STpuRchased and

installedinplace-of replacinga modelmeeting-the-New-Jersey-P2021 ¢-464hat meets only theminimumefficiency
standardsas defined in 10 CFR §430.8®mpliance with thisederalstandardwitt-startook effecton Januars1,

2023 ecember 31, 2025 he Coincidence factor (CF) assumes that the purifier usage is evenly spread throughout the year
and the anual active operating houssume that the air purifier operates 16 hourday for 365 day§1}. [51

Baseline Case

The baseline equipment is assumed to be a conventionalENERGY STAR unit, meetinghherJersey-P-1L-2021, c.
464Code of Federal Regulations 430r3ihimum standards[48].

Efficient Case

The efficient equipment is defined as an air purifier meeting the efficiency specifications of ENERGY STAR.gersion
Certified air cleaner models shall produce a minimuniP8@.s CADRe+Smeketo be considered under this specification

[49].

Annual Energy Savings Algorithm

Annual Electric Energy Savings

FREQ QEQ Qi

Where,
060 "Oi 660V i . 510064 0 £60600°Y
[ dx—p-F O e
v A plR T OO0 plt T
I . - L D606 0 £60000Y
QuwQ Ol i x—@-F Ol

pRT 00O phtmm
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Annual Fuel Savings

Peak Demand Savings

Daily Peak Fuel Savings

Lifetime Energy Savings Algorithms:

Lifetime Electric Energy Savings

Lifetime Fuel Savings

3'YMi ai 070
=0 3 Qa0 o
Oi i
3YDi b 076
3 Q60 3 Qi 07YD
3YDi b 076

Calculation Parameters

nlizK

n 1 Peak

Nl 2k

kWh,

KWh,

CADR

CABR—per—wallER

Table2-35 Calculation Parameters

Annual electric energy savings

Peak Demand Savings

Lifetime electric energy savings

Annual electric consumption of the
baseline case

Annual electric consumption of the
efficient case

Clean Air Delivery Rate (CADR) fo
baseline air purifier

PM; s Clean Air Delivery Rate (CADF
per watt for baseline air purifier
Partial-on-Mode-Powerforbaseline e
purifier by category

CaleulateCalculated
if parameters arainknown

look up inTable2-38

Galewlate€alculate
if parameters are unknown

look up inTable2-39

Calculated

Calculated

Calculated

Use same value @&A\DR

CARR

Look up irTable2-36

Look-up-infable2-36

kWh/yr

kw

kWh

KWhiyr
KWhiyr

cfm [48]
cfm/Watt [48]

Watts 2
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Clean Air DelivgrRate (CADR) for

Sitespecific. If unknown, look
up inTable2-37

PM, s Clean Air Delivery Rate (CADF Sitespecific. If unknown, look

CAD - -
R efficient airpurifier
per watt for efficient air purifier
PartialPowey . y
Hrs Annual active operating hours
CF Electric coincidence factor
EUL Effective useful life
1,000 Conversion from Watts to kW
8,760 e

up inTable2-37
Sitespecificf-unknown,lool
up-inTable2-37
5,840
Look up irTable2-40
SeeMeasure LifeéSection
1,000

8760

Table2-36 Baseline Air Purifier Specifications

CADR uset!

Clean Air Delivery Rate

(CADR) Range

savings calculation

cfm

cfm/Watt

Walts

Hrs
N/A
Years
Watts/kW
e

[49]

[49]

fa9

[51]

on X /!5w ¥ 75
Mnn X /! 5w i 125
Mmpn X /! 5w i 175
Han X /! 5w i 225
CADRx250 275

179
19 2.4
209
209
209

Table2-37 Efficient Air Purifier Specifications

Clean Air Delivery Rate (CADR

Range

51300K /' 5w § ™ 75

104100k /! 5w f 125

CADR used in deemed
savings calculation

Minimum

104.4
25.4

"

o

60

\, Deleted

Cells

[ Deleted

Cells

\: Deleted

Cells

{ Deleted

Cells

\, Deleted

Cells

[ Deleted

Cells




Clean Air Delivery Rate (CADR

Range

151150 /! 5w F
2012000k /' 5w F
CADRk250

Clean Air Delivery Rate (CADR)
Range

pmM X /!'5w F§
Mmam X /!5w f
Mpm X /! 5w f
HAaMm X /! 5w f

CADRK250

Clean Air Delivery Rate (CADR)
Range

pm X /! 5w §

CADR used in deemed
savings calculation

175
225
275

Table2-38 Deemed kWh Savings

CADR used in deemed savings

calculation

75
125
175
225
275

Table2-39 Deemed kW Savings

CADR used in deemed savin(
calculation

75

Minimum

27131
80169
159170

204218
249267

0.00310150
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( Deleted Cells

(spiit_cels

( split cells

[ Deleted Cells

[ spiit_celis

( split cells

[ Deleted Cells




Clean Air Delivery Rate (CADR) | CADR used in deemed savin( ) [Split Cells
\WASTEI N -

Range calculation ( split cells
Mam X /!5w ¥f 125 0.60910193 0-0004
MpmM X /! 5w f 175 0.64810194 00481
HAmM X /!5w ¥F 225 0.62330250 0:0233
CADRk250 275 0.6285305 0-6285
Peak Factors
Table2-40 Peak Factors
Electric coincidence factor (CF) 0.667
Natural gas peak day factor (PDF) N/A
Measure Life
The effective useful life (EUL) is 9 ydafy. = [ Field Code Changed
References
WS N Apranc—p—wWSEdz-h NI Saai2yes vyoRd [ SIA{Olysd | 0O0SaaSR 550Svyo0S
hitps:Hlegiscan-com/NJ/text/A5160/2020¢ /| 2 RS 2 F CS RS NI fcCha@iel WzBubchdpenym ¢ A GE S wmn

Part 430¢c Subpart @ 430.32Energy and water conservation standards and their compliance daties
cleanerst n.d. Accessetarch31, 20%. https://www.ecfr.gov/current/titie-10/chapterll/subchapterD/part-
430/subpartC/section430.32

[49]16 9 b9wD, {¢!w tNRBINIY wSl dzaPhdef SominimeMLENERGE STAR ® Rrogramt S| y S NA
Requirements for Room Air Cleaners Partner Commitments, Ve28i0rRevMay-200Dctober 2028 ¢ Yy ®R &
Accesseddecember 212022,

) AMAM anara ao
A

e20Room%

https://www.energystar.gov/sites/default/files/2025
10/ENERGY%20STAR%20Version%203.0%20R0oom%20Air%20Cleaners%20Final%20Specification%20with%20Part
ner%20Commitments.pdf

8-c.pdf

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

[5116 9b9wD, { ¢! w ! LILBitgskwi®E bv@ iz ) :
caleulaterhttps://www.energy.gov/energysaver/maps/applian@nergycalculator n.d. Accessed December 21,

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

¥ /N Bodian
PSR P Pap

63


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

2.1.9 DEHUMIDIFIER

Market ResidentialMultifamily
Baseline Condition TOSINC

Baseline Code/ISP

End UseSubcategory Indoor Environment

Measure Last Reviewed January 2023

Description

This measure covers the installation of residential stalahe or wholehouse dehumidifiers meeting the minimum
qualifying efficiency standards established under the ENERGY STAR® Program, Version 5.0, effective October 31, 2019. This
measure is restrictetb dehumidifiers with a product moisture removal capacity of less than or equal to 185 pints/day.

Baseline Case

The baseline condition is a staatbne or wholehouse dehumidifier meeting the minimum effective federal standard for
performance.

Dehumidifiers manufactured and distributed in commerce on or after June 13, 2019 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 STARfalified standalone or wholehouse dehumidifier.

Annual Energy Savings Algorittem

Annual Electric Energy Savings

. N "QEFAMdOME X o' i
0 : QT : O—poo%o
Annual Fuel Savings
YD G070
Peak Demand Savings
3@ slodo 60
Wi
Daily Peak Fuel Savings
3 b (i (o)
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Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q 3QEQ 07YD
Lifetime Fuel Savings
3YMi i@ 676

Calculation Parameters

Table2-41 Calculation Parameters

nlzK Annual electric energy savings Calculated kWh/yr
N1 Peak Peak Demand Savings Calculated kW
n 2K 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]
IER Baselindntegrated Energy Factor Look up inT: 2?2-42’ Table liters/kWh [53]
Sitespecific. Ifunknown
IER Energy Efficienintegrated Energy Factor look up inTable2-44, Table liters/lkWh [54]
2-45
0.473 Conversion factofrom liters to pint 0.473 liters/pint
24 Hours in one day 24 N/A
CF Electric coincidence factor Look up inTable2-46 N/A [55]
EUL Effective useful life SeeMeasure LifeSection Years

Table2-42 StandAlone Dehumidfiers Baseline IntegratedEnergy Factor

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

X Hpodnn 1.30
25.01 to 50.00 1.60
Xpnodnm 2.80

Table2-43Whole-House Dehumidifier8aseline IntegratedEnergy Factor

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

X y®n XKMPT T
> 8.0 XH®N M
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Table2-44 StandAlone Dehumidfiers Energy Efficientntegrated Energy Factor

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

X Hpdan XM®pT
25.01 to 50.00 XM®Py n
Xpnodnm 0 don

Table2-45Whole-House Dehumidifier&€nergy Efficientntegrated Energy Factor

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

X y ®n XH®nd
>8.0 X0 ®on

Peak Factors

Table2-46 Peak Factors

Electric coincidence factor (CF) 0.405 [55]

Natural gas peak day factor (PDF) N/A

Measure Life
The effective useful life (EUL) is 12 ydaf].
References

[52] ACEEH,auren Mattison and Dave Korn, The Cadmus Groug, Behumidifiers: A Major Consumer of
Residential Electricity 2012,https://www.aceee.org/files/proceedings/2012/data/papers/01980291.pdf

[53]10 CFR 430.32(v)(2), January 20628s://www.ecfr.gov/current/title-10/chapterll/subchapterD/part-
430/subpartC/section430.32#p430.32(v)(2)

[54]ENERGY STéRogram 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.
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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)

2.1.10ROOM AIR CONDITIONER

Market ResidentialMultifamily
Baseline Condition TOS

Baseline Code

End UseSubcategory 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 designeals 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 ventilat@nly 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 tefselineCEER would be 0.95 multiplied by the
appropriate CEER frofrable2-48.

Baseline Case

The baseline condition is a room AC unit that meets the minimum federal efficiency statfisizrdsthe combined energy
efficiency ratiobased on the installed unit size and type.

Efficient Case

The efficient condition is a roomir conditionerthat meets or exceeds current ENERGY SpAéificationgversion 4.2
[58]. TheCEER for the efficient caskould use sitespecific informationlf site-specific information is unknown, then
default values may be used.

Annual Energy Savings Algorithsn

Annual Electric Energy Savings

0ol 6an P P
: pmnm 600Y&00Y

‘0700 "0

Annual Fuel Savings

3 & i 670
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Peak Demand Savings

60N p p

pmnn §00Yd00Y ° °

AN}

Daily Peak Fuel Savings
Y i@ 076

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QW 3QEQ 07YD
Lifetime Fuel Savings
Y i 076

Calculation Parameters

Table2-47 Calculation Parameters

nl1zKkK Annual electric energy savings Calculated kWh/yr
N1 PBeak Peak Demand Savings Calculated kW
n 2K Lifetime electric energy savings Calculated kwh
Cap Capacity of energy efficient equipment Site-specific Btu/hr
HER e " oo e o
CEER  meuntrwsperviaon  akmomnuseito  BUMM (57
EFLKH Cooling equivalent fulbad hours 600 Hours [63]
1,000 Conversion from W to kW 1,000 W/kW
CF Electric coincidence factor Look up irTable2-49 N/A [62]
EUL Effective useful life SeeMeasure LifeSection Years

17 Default value (11.0) is the CEER value from minimum Federal Standard for the most camomaXC type; <8000 capacity range with louvered sides
[60]
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Table2-48 Standard and ENERGY STAR CEER Values for Room Air Conditioner

Federal
Federal ENERGY STAH
) standard ENERGY STAH )
standard with . . without
Product Type and Class (Btu/hou . without with louvered .
louvered sides . : louvered sides
(CEER louvered sides | sides (CEER (CEER
(CEER
<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
Without reverse 1 160 t0 13,099 10.9 9.5 12.0 105
cycle
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
#28,000 9.0 9.4 9.9 10.3
<14,000 9.3 10.2
%14,000 8.7 9.6
With reverse cycle
<20,000 9.8 10.8
»20,000 9.3 10.2
Casemenbnly 9.5 105
Casement slider 104 11.4

Peak Factors

Table2-49 Peak Factors

Electric coincidence factor (CF) 0.31 [62]

Natural gas peak day factor (PDF) N/A

Measure Life
The effective useful life (EUL) is 12 yd&e§.
References
[57]Code of Federal Regulations. 2022. Review of Title 10, Chapter I, Subchapter D, Part 430, Subpart C, section

430.32 b) Room Air Conditioners
https://www.ecfr.gov/current/titie-10/chapterll/subchapterD/part-430/subpartC/sectior430.32
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https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32

5816 9b9wD, {¢!w tNRBINIY wSl dzaA NEINGiBility(Caterid PNERGYSEAR ®!Pfodam’ 2 Y RA G A 2 Y SN&

wSljdANBYSyda t NERdzOG {LISOATFTAOIGAZY F2NI w22Y AN/ 2yRAGA2YSNE 9t AIAOAtAGE

January 9, 2023.
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Draft%20Version%204.2%
20R00m%20Air%20Conditioners%20Specification_0_0.pdf

[59]1 GDS Associates, Inc. 20B8&view of Energy Efficiency Measures/Programs Reference Document for the ISO
Forward Capacity Market (FCMjttps://Library.ceel.org. June 2007.
https://library.ceel.org/system/files/library/8842/CEE_Eval MeasureLifeStudyLights%2526HVACGDS_1Jun2007.
pdf

[60] NEEP, MidAtlantic Technical Reference Manual, V10. pg7IQ April 2020,
https://neep.org/sites/default/files/mediafiles/trmv10.pdf

[6llaw22Y ! ANJ / 2YRAGAZ2YSNA YSe& t NRPRdzZOG / NARGSNREF ®é yoORD 469 dSySNBeadl N»3I200
https://www.energystar.gov/products/heating_cooling/air_conditioning_room/key_product_criteria

[62] RLW Analytics. 200Beview of Coincidence Factor Study Residential Room Air Conditfureendi.gov. June
2008.
https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124 SPWG%2
O0R00mM%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf

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

2.2 APPLIANCRECYCLING

2.2.1 REFRIGERATOR & FREEZER RECYCLING

Market Residential
Baseline Condition ERET
Baseline Existing
End UseSubcategory N/A

Measure Last Reviewed September2024pril 2026

Changes Since Last Versio q  added compactrefrigeraterspdated primary refrigerator, secondary
refrigerator, and freezer deemed savings values for JCPL using updated
parameters from latest JCPL EM&V Report

1__Added paritime use factor (PTF) as an explicit calculation parameter

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

LINEANI Y& oFtaz2 OFftSR ao2dzyiieé LINRPINIFYEO NBOSAGS SySNEBe al gay3aa ONBRAG T2N LIS
refrigerators and freezers from thdeztric grid.

This measure covers the recycling of primary (i.e., installed in a kitchen) and sedbfidarynstalled elsewhere)
refrigerators, refrigeratoffreezers and freezers. To account for the fact that secondary equipment is occasionally installed
and operating for only part of the year, a pdimnme use adjustment factoras-been-developed-and-embedded-within-the

vings-estimate-fo y-units-to-establish-average-ann i ig(Bavijxyapplied to
secondary unit savings. The PTF values used in this measure are repdraddeinr52. The PTF values are included in the
calculations to develop default savings valueFaile2-51.

CKAA YSI&adNB faz2z AyOfdRRSa (KS NBOeOfAy3a 2F SldAaLlSyid Ofl&aaATASR o0& (KS /2RS
refrigerator/refrigeratorF NS ST SNk FNB ST SNE ® ¢ KA & NBeéatsr frédezer vitly®totalBE FNA ASNF 62 NE NBFNRAISNI G2 NJ
refrigerated volume ofess than 7.75 #(220 liters), where the total refrigerated volume has been determined in

accordance with the procedure prescribed in Appendix A (refrigerators and refrigéraezers) 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 calculatiol&lowapply to recycling of a functioning primary or secondary refrigerator, refrigefe¢@zer,
or freezer with total refrigerated volume of 7.75 {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 Algoritram

Annual Electric Energy Savings

IRE: 5 014\ o}
3QuQ -
0¢ Qo0
Annual Fuel Savings
3D & i 070
Peak Demand Savings
o 3 Q0
* 5% Qo
Daily Peak Fuel Savings
YD i .n

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QW 3QEQ 07YD
Lifetime Fuel Savings
3YDI b 676

Calculation Parameters

Table2-50 Calculation Parameters

n1zKkK Annual electric energy savings Calculated kWh/yr

N1 Peak Peak Demand Savings Calculated kW
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I T S N N

nia Lifetime electric energy savings Calculated
nilz2 Kkdzy Energy Savings per unit Look up inTable2-51 kWh {652[_61@
nilzkdzy; Demand Savings per unit Look up irTable2-51 KWHRKW [65]
cF Electric coincidence factéembedded in  Look up inFable2-52Table N/A
pnl2kdzy Ao 2-53
Partti f f i
PTF arttime L.Jse actor (?r seconQary units Look Up i able2-52 N/A 66]
(fraction of year in operation) Lok Up IV ableso¢
PDF Gadlatural gapeak demand factor Look-up-inFable2-52N/A N/A
EUL Effective useful life SeeMeasure LifeéSection Years [64]

Table2-51 Default Values for Annual Energy and Peak Demand Savings

: . Secondar Compact
Primary Refrigerator . v Freezer ) s
Refrigerator Refrigeratof®
e

1,420154JCP 756 JCPL
nl2KkdzyA 517JCPL 295
958 All others 581All others
593 All others
nl2kdzyii 0.15 0.10 0.10 0.03

Table2-52 JCPL Underlying UEC Regression Input Variables

Average appliance age (years) 19.18 19.68 20.57 [66]
% units manufactured pr&990 1.1% 3.6% 5.2% [66]
Average appliance sizf#3) 18.47 21.01 15.69 [66]
Parttime 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 withaUSt&edierds. Data
available herehttps://www.energystar.gov/productfinder/download/certifiedesidentiatrefrigerators/

20Values from the JCP-PY Evaluation of théefrigeatoRefrigeratorand FreezeReeyin@RecyclindProgram applied to the UMP refrigerator and
freezer UEC regression models.
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Peak Factors

Table2-535253 Peak Factors

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 §6#EEEr

References

able for 2020,

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?DocRefld=%7BE84689EEF429F 97
385982740AC6%7Dast accessed April 20, 2026

[66] ICPEY-PY 3Evaluation

[67]1PA Technical Reference Manual Vol. 2 Residential Measures. Septembet@02453.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 Ener@fficiency Savings for Specific Measures. Golden, CO; National
Renewable Energy Laboratory. NRELZ/BRG68563. http://www.nrel.gov/docs/fy170sti/68563.pdf Last
accessed March 20, 2026
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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

2.2.2 ROOM AC UNIT RECYCLING

Market Residential
Baseline Condition ERET
Baseline Existing
End UseSubcategory 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, his 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 replacedl y LJ- NI A OAILI NEi&Y IKRNISAY RAGA2YSNI Aa Fy FLWLIXEAFYyOS:E 20KSNJ GKFy + aL
GSNXAYLE AN O2yRAUA2Y SpNEEeledrk suddat anrdihatlis2as hdaEeR asgedblyldes@ieyas f S

a unit for mounting in a window or through the wall for the purposemividing 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 Algoritrsm

Annual Electric Energy Savings
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Peak Demand Savings
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Daily Peak Fuel Savings
YD1 @ vl

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QEQ 3QdQ 07YD
Lifetime Fuel Savings
3Yi b 076

Calculation Parameters

Table2-545354 Calculation Parameters

nlzkK Annual electric energy savings Calculated kWh/yr
N1 Peak Peak Demand Savings Calculated kW
n 2K Lifetime electric energy savings Calculated kwh
Hrs Run hours of window AC unit 600 Hours [70]
. . Sitesspecific, if unknown
Btuh Capacity of replaced unit assume 7,829 Btu/hr [71]
EERst Efficiency of existing unit Sitespecific, if unknown Btu/W/hr [72]
assume 9.8
Fraction of those unitthat are not in daily __ e
. . Site-specific, if unknown use
Part Use Factor use throughout the entire cooling season 034 N/A [74]
reported by the participant '
. Lo Look up infable2-55Fable
CF Electric coincidence factor U N/A
2-5455
Look up inTable2-55Fable
PDF Gas peak day factor 55 N/A
EUL Effective useful life SeeMeasure LifeéSection Years

Peak Factors

Table2-555455 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 year§69]

References

able for 2020,

[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 (Jung2322008
based on population average.
https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124 SPWG%2
0R00m%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf

[72] Minimum Federal Standard for most common room AC type (800099 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 (Jungp2322a¥8
value for Hartford, CT.
https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124 SPWG%2
0R00m%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf

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

2.2.3 DEHUMIDIFIERECYCLING

Market Residential
Baseline Condition ERET
Baseline Existing

End UseSubcategory Dehumidifier

Measure Last Reviewed

January 2023

Changes-Since-Last-Versio

Description

In many cases, whemmeowner replacea 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 wiitfat 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 retireds saving
shall be based on the Residential Dehumidifier measure inTRg

Baseline Case

The baseline condition is the existing dehumidifireworking condition
Efficient Case

The existing dehumidifier is removed from service and not replaced.

Annual Energy Savings Algoritrem

Annual Electric Energy Savings

060 7.....7.,n8.x,0.n, p
3 wOn Oweew | =
f CT 0j QuQ
Annual Fuel Savings
3'YMi ai 070

Peak Demand Savings

. 3 QW0

3 — 00

Q i

Daily Peak Fuel Savings

3Yi b 076

78



Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 Q60 3QEQ YYD
Lifetime Fuel Savings
3YMi i@ 676

Calculation Parameters

Table2-565556 Calculation Parameters

n 1 2 K Annual electric energy saving Calculated kWh/yr
N1 Peak Peak Demand Savings Calculated kw
n 2K Lifetimeszl\?iﬁg;c energy Calculated kWh
Capacity Capacity of the unit Sitespecific. lfunknown use 56 pints/day pints/day
Dehumidifier Efficiency in Lookup inTable2-57Fable2-5657 based on
L/kWh liters (L) of water removed pe manufacture date. If unknown, assumeanufactuer ~ L/kWh  [77][78][79]
kWh date later thanOctober20122
0.473 Conversion factor 0.473 L/pint
24 Conversion factor 24 Hr/day
Hrs Hours of us& Sitespecific. lunknown use 1,632 Hours/yr [76]
CF Electric coincidence factor Lookup inTable2-5657Table2-58 N/A
PDF Gas peak day factor Lookup inFable2-5657Table2-58 N/A
RUL Remaining useful life SeeMeasure LifeSection Years [75]

Table2-575657 Dehumidifier Capacity and Efficiency

Non-ENERGY STAR Labeled
Capacity Range

ENERGY STAR Labeled (L/k

(pints/day) Manufacture date beforeOct Manufacture date ofOct 2012
2012 ¢ [ k1 2 KO or later ¢4-/kWh)
AR5 1.57 1.00 1.35
>25 toX35 1.80 1.20 1.35

| 2 Default manufacture date assumes that 2/3 of dehumidifier El2lyearshave elapsed75]{7375}
(2/3) x (12 years) = 8 year vintage
2023¢ (8 years) = 2015 manufacture date

| 22 Default un hourassumptionbased on 68 days per year, 24 hours of [U§8{7476}.




Non-ENERGY STAR Labeled
Capacity Range

ENERGY STAR Labeled (L/K

(pints/day) Manufacture date beforeOct Manufacture date ofOct 2012
2012 ¢[ k12 KO or later ¢§_/kWh)

>35 totds 1.80 1.30 1.50

>45 to)s0 1.80 1.30 1.60

>50 toXb5 3.30 1.30 1.60

>54 toXK75 3.30 1.50 1.70

>75 toXK185 3.30 2.25 2.50

Peak Factors

Table2-585758 Peak Factors

Electric coincidence factor (CF) 0.405 [80]

Natural gas peak day factor (PDF) N/A

Measure Life
The remaining useful life (RUL) is 4 y¢a&.
References

[75] CA DEER gives the following rafehumb 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 Appiersées 3.0 Last Updated October 1, 2012.

[77JENERGY STAR® Program Requirements for Dehumidifiers, Version 5.0, February 2019

[78]42 U.S.C, Title 42 Chapter 77, Subchapter IIl, Part A, @oi(13c)(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/chapterll/subchapterD/part-430/subpartC

[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.
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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

2.3 HVAC

2.3.1 AIR SOURCE HEAT PUMRS, MINI-SPLITHEAT PUM8_AND PTHP

Market Residential/Multifamily
Baseline Condition TOSNCERE/DI
Baseline CodéDual

End UseSubcategory Equipment

Measure Last Reviewed Mareh-202May 2026

Changes Since Last Versio q

PTHP (Packaged Terminal Heat Pump) to meakseriptiorscepe added applicable
baseline and efficient equipment equations and parameters for PTHP throughout

Description

This measure targets the useaif source heat pumps (ASH#:€), mini split heat pumpsand packaged terminal heat
pumps (PTHF#H residential and lowrise multifamily applications. This measure may apply to early replacement of an
existing system, replacement dailure, or installation of a new unit in a new or existirggidential or multifamily lowise
building for HVAC applications.

In certain instances, air source heat pumps and it heat pumps may only partialigeetthe heating loadrequiring a
supplementary heating system to satisfy the full heating load of the dwelNsguch, this measure addresses two
displacement scenarios: partial and whole.

| Partial displacementthe heat pump fulfils portion of theR ¢ S t thdatihg I0ad Partial displacements occur
in either of two scenarios: 1) the installation of a heatpump thd& I NBa (G KS RgSwihay3IQa KSIdAy3I 2R
ASLI NI GS &adzLiLd SYSyidlt KSHFiGAy3a aeadsSy 2N H0 GKS AyadlrttlrdAazy 2F | aRdz
backup fossil fuel furnace to supplement the heat pump outpuatrtial displacements are addressed in the
equations below by a load factor parametepdd, which represents theciual heating output of the heat pump
as compared to the total theoretical heating outgdtThe partial displacement scenario only applies to heating
displacement; this measure assumes that the installed heat pump will serve the entire doatingf the
zone(s) affected by the installatioti the installed heat pump isot a coldclimate heat pump, assume a partial
displacement scenario unless there is evidence fehalefull displacement installation (such as proof that any
pre-existing heating systems were removed).

2 For ductless heat pumpspdais 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 heatsigketable2-66Fable
2-642-64 for more information.

For ducted heat pumps, where the system is more likely to function with a temperaaged switchover from one central system to anothesq 5
represented by the fraction of annual heating degree hours that are above the switchover temperatuliet$ee6 /Fable2-652-65 for more
information.
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1 WhelePTHPs are setbntained, zonespecific units. Unless a separate supplemental heating system is
documented for the same zone, assufod displacement for PTHP installations.

f Fulldisplacementi KS KSI G LlzYL) FyR lyeé AyidS3aINI SR &adzJi SYSyidl

heating load May assumevhelefull displacement scenario if the installed heat pump is a-ctildate heat
pump.

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

Note: Measures in common areas of higke multifamily buildings (more than three stories) follow commercial protocol.
Measuresn low-rise multifamily buildings or within dwelling units of highe multifamily buildings follow the residential
protocol presented in this measure.

Baseline Case

Forwhelefull building new constructionthe baseline equipment isneair source, dual fued+, mini-split heat pump or
PTHFmeeting the compliance requirements EECC 2021 for single family and multifamily-tise residential buildings
(seeAppendixE-CodeCompliant EfficienciggAppendix ECodeCompliant Efficiencidsppendix-ECodeCompliant

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 multifamiigénighildings, refer to the
commercial heat pump nesure (Sectio-5-2-3.5.2).

For replacement of failed equipmenirequipment reachingnd of useful life, the baseliriea minimally code compliant
version of the replaced system type and fuélthe 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 projassume ASHP as baseline equipment) and calculate the
weighted average using the weightstire table below?*

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 codecompliant efficiency if sitspecific data is unavailabl8eeTable2-60 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.

Table2-595859 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

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

1 For the remaining useful life (RUL) of the existing equipment, the baseline efficiency is the efficiency of the
existing equipment. If the sitepecific efficiency of the existing equipment is unknown, use the equipment
efficiency from the IECC versiorfance when the equipment was new (if equipment vintage is unknown, use
IECC 2012 efficiency requirements\impendixE-CodeCompliantEfficiencidmppendix ECodeCompliant
Efficienciegppendix ECodeCompliant Efficiencids

i For the duration of the measure life after the end of the RUL, the baseline is a minimallg@ogéant version
of the replaced equipment type and fuel.

For spaces with no existing heatingor previously unheated spaces in an existing htméhas an existing central
heatingsystem,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 amdetrofit scenario. For such installations, the baseline energy consumption
algorithm is designed to blend the baselingeegy consumptions of the new equipment scenario and retrofit scenario
using a baseline factorpdseiinen.?®
0 Oi Q&INH QL . 0Q0QR o6 aQeE o OnQi ®QH QN & Q¢ o
GéeioanoQee N i(I)'Q‘s«BLé'@iédr‘]bQ)ég h i Ot QdERE 6ano0QEE

1 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 airsource heat pump of the same size hs tnstalled heat pump.

1 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 coolingorhomes without existing cooling, spaceswithout coolingin an existing home
that has an existing centrabolingsystem 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 npew load scenario. For sludnstallations, the baseline energy consumption
algorithm is designed to blend the baselieeergy consumptions of the new equipment scenario and retrofit scenario
using a baseline factorpdseiinec.2®
60O QWLANE QQLQ Q@ ¢ dQ N 0€¢&QuéDdQ
Getioanoddts f i bt dERE 6ano P n QEEi 66170QEE

1 New load scenario: absent the program, the customer would not install any cooling. The new load scenario
baseline is no existing cooling.

25The baseline heating factors presentediimble2-65Fable2-63263 are based on referend®5]f93]. Faseine nis calculated as the total percent of
respondents who would install new baseline equipment, averaged across heating fuel types inl@tiéthe report.

26The baseline cooling factors presented imble2-65Fable2-632-63 are based on referend@51{93]. Raseiines is calculated as the percent of respondents
without existing cooling who would not have installed an alternative cooling system without the heat pump. The percgmmdeass who installed a
central heat pump with no existing cooling was assumed t4@%, based on the known proportion of respondents who installed a minisplit with no
existing cooling.
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1 Nonnew load scenario: absent the program, the customer would have added cooling to the space. Fteswnon
load scenario cooling baseline is the existing central cooling system if one exists, orcoegdiant air
conditioner of the same cooling capaciy the installed heat pump.

Efficient Case

An air source heat pumpr mini splitheat pumpthat exceedshe program qualifying efficiency requirements

Annual Energy Savings Algoritram

Annual Electric Energy Savings

»Q® Qe Qe
Where,
QEQ Qa;  QEQj
Forpartial displacement applications,
Q. QB 0 QaQp p O Q60
If supplemental heat is an existing electric resistance heating system:

e o 6 @, .
QQ 2%, "0bgO
o8 pgpmmm

If supplemental heat is an existing fossil fuel system:

Qw0 ¢

Forwhelefull displacement applications,
VEQ Q. QA

Calculate kWb, KWhn b, andkWhesupplementusing the algorithms ifrable2-59Table2-60 for the appropriate baseline and
supplemental equipment type, if applicable.

Calculate kWi, and kWh g using the algorithms ifrable2-60Table2-61 for the appropriate efficient equipment type.

Note:

i Conversions from SEER to SEER2, EER to EER2, and HSPF to HSPF2 camppdednéigedeCompliant
EfficienciedppendixECodeCompliantEfficiencidppendix ECodeCompliant EfficiencidgppendixECode
: cioncies

i 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 sitespecific conditions if possible; otherwise use the default values providédite2-65
Table2-6465.

A

Table2-605960 Baseline or Supplemental Electric Energy Consumption Equations

Baseline Equipment Cooling kWh (kW) Heating kWh (kWhb or KWhsuppiemeny)

- ) 5
No existing cooling o O ] 'Y‘O‘Q'Ym S 07000 N/A

No existing heating, central NA - 6@ 0"0b o
fossil fuel system " OYICO pit
No existing heating, central "0 h —,,—6 & ‘000 'O
) ) ' ) i OYoco prmm - o0
electric resistance/electric N/A b
furnace p O 3 mno 00 C
Mini-split heat pump ASHP
(Cooling Capacity < &Btu/h) o 6@ e 6| A
L 0 YOrg—=g—— _0"00 'O mor~———— 000 0
or whole building new YOo@Y phtmm O"YUCO phtmtm
construction
Mini-split AC, Air Conditioner 6 &
P ) —3 __ oobo NIA
(Cooling Capacity < &@tu/h) YOQY pmmm
PTAC with electric resistance 64y 0 ® B o) e
heat X —pRR@OY phnn O O @& popmnno O °
. . 6-dy 0 & o~
PTAC with fossil fuel heat — @OV ohn no 0b 'O N/A
56 6@ 6@
PTHP 8 YOz —m=aoy pmnnC O © 5% o8 popmmnl 0 O
Electricresistancéelectric 6 ® e
- N/A ————— 07000
furnaceheating o8 pgpmmm
. - 6@ AR
Room Air Conditioner 000 O N/A

600'Y pltmn

Table2-616061 Energy Efficient Electric Energy Consumption Equations

Qualifying Equipment Efficient Cooling kWh Efficient Heating kWh
S (KWhe,g) (KWhy q)

Mini-split heat pumpASHP (Cooling . 6@ B 6@ .
0 YOrg~5w = _0"00 0 —o~——— 0000
Capacity < 6&Btu/h) YOoQ@Y phtmm O"YUOCO pht T
. 6@ 6@ .
PTHP O Y O e —smm@oY phnn °a 0700 "0

60 o8 o
0700 O pcp
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Annual Fuel Savings
YD G iY@ YRI i
Where,

MR @ | Q0A AdZhg A AdZphd A AdZpACQE B A1 ¢ 7D GO @RS @Y 6 Df &

For partial displacement applications in which the heat pump supplements an existing fossil fuel system,
MRiia« p O YR i@
For partial displacement applications in which a new supplemental fossil fuel heating system is installed,

YRiia p O YD by

1 lm g YmiaH Hi ZHAAAGZA - P> o b Oty g A0 o gyt ey

Forwhelefull displacement applications,
DI T

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

n¢KSNyYa I n

Table2-626162 Baseline Fossil Fuel Consumption

Baseline Equipment Baseline fuel consumption (Therms

6@

Fossil Fuel (Gas, Oil, PropaRejnace/Boiler W

000 0
1
04

No existing heating, central fossil fuel system p O 3 m

‘000 'O
LS

Table2-636263 Energy Efficient Fossil Fuel Consumption

Qualifying Equipment Efficient fuel consumption (Therm)

New Supplemental Fossil Fuel (Gas, Qil, Propi 0 ®

— — 0000
Furnace/Boiler o, p w1
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To calculate savings in gallons of delivered fuel lugge2-64Table2-6364. [Field Code Changed

Table2-646364 Fuel Savings in Gallons

Delivered Fuel Fuel savings (gallons

oil 0@ YD G i
p&
o 3D G
Propane Y'o& -
T8O p @
Peak Demand Savings
For SEER rated equipment,
o o g P p P
s VYO0 R ein oy oo ©
For SEER? rated equipment,
e Y08 & p P P 50

pltmm 00 00K

Daily Peak Fuel Savings
Y i@ 3'Yi 4 i0 00

Lifetime Energy Savings Algorithms

Use single baseline ferholefull 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:
3'QuQ 3QwQ 07YD

Dual baselina™Qd5Q 3QE | VR QI & QE @ EXD 3QE | D BB Qo OB YYD

27 SEER rated equipment should use the EER metric to calculate peak demand savings. and SEER2 rated equipment shoulimstrithéoEER
calculate peak demand savings. Conversions are listed in Apgeniection 8.1 if needed.
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Lifetime Fuel Energy Savings

No dual baseline:

Dual baseline:

YD G

YD G i

@M ai0"YD

VM 46l TR QI & E @i END VDI 46T QD S I Q0O O YYD

Calculation Parameters

nlzK
neKSN
N1 Bea
n ¢ K SehyY
nlak
n ¢ K SNy
N D&t
N D krofane
kWh,
KWhy

Cap
Cap

SEER,
EER,

COR

HSPE,

SEER,

Table2-656465 Calculation Parameters

Variable Description Units

Annual electric energy savings
Annual fuel savings
Peak Demand Savings
Daily peak fuel savings
Lifetime electric energy savings
Lifetime fuel savings
Oil savings
Propane savings
Baseline electrical consumption
Energy efficient electrical consumption
Cooling capacity of installed unit

Heating capacity dhstalledheat pump
heating equipment

SEER?2 of installed unit
EER2 of qualifying unit

Coefficient of performance of thgualifying
unitat 47F

HSPF2f the installedunit

SEER?2 of baseline unit

Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated

Sitespecific
Sitespecific

Sitespecific

Sitespecific
Sitespecific

Sitespecific

Site-specific or look up
in Appendix ECode
Compliant
Efficienciesppendix-E:
CodeComphant
ciencies

kWh/yr

Therms/yr

kW

Therms/day

kwh
Therms
Gallons
Gallons
kWh/yr
KWh/yr
Btu/hr

Btu/hr

Btu/W-h
Btu/W-h

N/A

Btu/W-h

Btu/W-h

Ref

[81][82][87][88]
[96]

[81](82][87][88]
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Variable Description Units

EER,

O
50

HSPE,

CEER

Efb fuel

Effq,fuel

OSF

EER?2 of baseline unit

Coefficient of performance of the baseline
unit at 47F

HSPF®f the baseline unit

Combined Energy EfficienBgtio of baseline
room air conditionet®

Efficiency of baseline boiler/furnace

Efficiency of newly installed supplementa
boiler/furnace

Oversize derating factéf

Sitespecific or look up

in Appendix ECode
Compliant
Efficiencieppendix-E:
CodeCompliant
cioncios
Look up iMAppendixC
Heating and Cooling
EFLApperdixc
Heating-and-Coeling
EFLH

Sitespecific or look up
in Appendix ECode
Compliant
Efficienciesppendix-E:
GCodeCompliant

ciencies
Use federal standard
values inAppendix E:
CodeCompliant
Efficienciefppendix-E:
CodeComphant
Efficienciesif unknown,
use 11.0

Site-specific or look up
in Appendix ECode
Compliant
Efficienciefppendix-E:
CodeComphant
ciencies

Sitespecific

Site-specific, if
unknown, use 0.8

Btu/W-h

Btu/W-h

Btu/W-h

N/A

N/A

N/A

Ref

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

[81][82][87][88]
[96]

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

[81][82] [86]

28 Default value (11.0) is the CEER value from minimum Federal Standard for the most common roon;A809pecapacity range with louvered sides

29 Heat pump systemmiay besized to meet the peak heating load andl be oversized for cooling. The cooling EFLH assumes a nominal 20% oversizing.
This derating factor has been added to account for the oversizihgaipump cooling capacity when the unit is sized based on heating capAaityer

with a more accurate estimation of the oversizing can use a different factor than the one mentioned above to accounsiping¥ef AC and PTHP
calculations are subject to the oversizing factor, too.
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Variable Description Units Ref

Foad

Fnaselmsh

Fbaselinec

kWh

kWh,p

kWhe q

kWh, q

kWh1.suppIemenl

Therms

Thermg

Thermg

EFLKE

EFLH

Partial Displacement Factor to account fo
the portion of heating load met by the hea:
pump

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

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

Baseline cooling electrical consumption,
whelefull displacement

Baseline heating electrical consumption,
whelefull displacement

Energy efficient cooling electrical
consumptionwhelefull displacement

Energy efficient heating electrical
consumptionwhelefull displacement

Energy efficient heating electrical
consumption of supplemental heating
system

Baseline fuel consumption

Energy efficient fuel consumption

Fuel consumption of new efficient fuel
equipment br partial displacement

applications where a new supplemental
fossil fuel heating system is installed

Look up inFable2-65
Table2-66 for ductless
HP

Table2-67 for ducted
&)

If installed heat pump is
a ductless minisplit: 0.1¢

If installed heat pump is
a ducted ASHP: 0.27

If installed heat pump is
a ductless minisplit: @4

If installed heat pump is
a ducted ASHP: 34

Calculated fromFable
2-59Table2-60

Calculated fromFable
2-59Table2-60

Calculated fromFable
2-60Table2-61

Calculated fromFable
2-6QTable2-61
Calculated
Calculated fromFable

2-59Table2-60

Calculated

Calculated

Look up inAppendixC
Heating and Cooling

Equivalent Full Load H f tion f
quivalent Full Load Hours of operation fc EEL .

the average unit during the cooling seaso

Equivalent Full Load Hours of operation fc

the average unit during theeatingseason

Heating-aned-Cosling
EFEH
Look up imppendixC
Heating and Cooling
EFLIAppendixG

N/A 190192]90] [92]

N/A [95]

N/A [95]

kWhiyr

kWh/yr

kWh/yr

kWh/yr

kWh/yr

Therms/yr

Therms/yr

Therms/yr

Hours

Hours
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Variable Description Units Ref
. ing

COR

1,000
3.412
1.4
0.916

CF

PDF

EUL

RUL

Coefficient of performance of the baseline
PTHP at 47F

Conversion from W to kW
Qonversion factor from kWh to kBtu
Conversion from therms to gallons

Conversion from therms to gallons

Cooling coincidence factor

Gas peak day factor

Effective useful life

Remaining useful life

EFH
Look up intppendixc
. ing
EFHAppendixC
Heating and Cooling
EFLAppendixc
Heating-and-Coeling
EFLH
1,000
3.412
1.4
0.916

Look up inFable
2-67Table2-68

Look up inFable
2-67Table2-68

See Measure Life
Section

See Measure Life
Section

N/A

W/kwW
kBtu/kwh
Therms/gal

Therms/gal

N/A

N/A

Years

Years

teijfs2fieAfseyel]
[82][87][88]

fesy8s]

[83]
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Table2-666566 Partial Displacement Factors for Ductless Heat Puffips

NJ Climate Region

Delivered

(Oil/lPropane)

Northern 0.61
Southern 0.46
Coastal 0.46
Central 0.46

Pine Barrens 0.46
Statewide Average 0.48

Table2-676667 Partial Displacement Factors for Ducted Heat Puritps

Switchover Point

NJ Climate Region

Northern
Southern
Coastal
Central
Pine Barrens

Statewide Average

15°F

0.95
0.99
0.98
0.99
1.00
0.98

Electric

0.45
0.23
0.23
0.23
0.23
0.26

25°F

0.78
0.82
0.91
0.83
0.86
0.84

30°F

0.68
0.71
0.85
0.74
0.76
0.75

Natural Gas

0.41
0.26
0.26
0.26
0.26
0.27

35°F

(default)

Unknown

0.43
0.27
0.27
0.27
0.27
0.29

0.43
0.43
0.64
0.47
0.46
0.48

0.29
0.29
0.46
0.31
0.31
0.33

45°F

0.17
0.19
0.30
0.19
0.19
0.20

Supplemental Fuel Type

Note: For ducted heat pumpsssume a default switchover point of 35°F unless asiecific 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 heatpeipgosial displacement
factors are calculated using data from a 2@22at Pump Impact Evaluatipprepared for NYSERDA by DNpé://www.nyserda.ny.gow
/media/Project/Nyserda/Files/Publications/PPSER/ProgEaraluation/HeafumplmpactEvaluationReportAugust2022.pdj. The load fractions for

ductless heat pumps are calculated as the measured annual heat output of the ductless heat pump divided by the totad pretietieheat output

using rated heating capacity:

Qe ) OO EEHXDO O M AA QO QRORMD/G))/(('YE dhdat pumpdd &) ) )6 VEED "ObcEhe)a: o
The New York load fractions for ductless heat pumps were mapped to New Jersey climate zones based on the correspondicigmESHERE.
Default to statewide average if sispecific climate zone is unknown.
31 partial displacement factors represent the fraction of the heating load provided by the heat pump. For ducted heat pupgusiathgisplacement

FTLOG2NAE I NB olaSR 2y

documentation such as a photo of programmed

GKS LISNDSyidl3IsS 2F KSI (A yich hertB@iNSstimed ® deditgh frémaite 3 S
heat pump to the supplemental system. Assume a default switchover point of 35°F unlesspesifie switchover point is known and supported with

controls.

92

iKS

GaBAGOK2PSNI LRAY (3¢

2NJ GKS


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

Peak Factors

Table2-686758 Peak Factors

Electric coincidence factor (CF) 0.69 [85]
Natural gas peak day factor (PDF) SeeAppendix 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.

Table2-696869 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 furnact 20 6.7 £ [8_]][3 1
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2.3.2 CENTRALIR CONDITIONERIINI-SPLITAC ANDPTAC

Market Residential/Multifamily
Baseline Condition TOSNGERE/DI
Baseline CodéDual

End UseSubcategory Equipment

Measure Last Reviewed Mareh-2024pril 2026

Changes Since Last Versio ¢ corrected PTAC baseline and efficient case efficienciessBER, not EER2

1 Corrected peak demand equation for air conditioners to use EER2

i1 Updated references

Description

This measure targets the use of central air conditioners (AC) ;gplitiair conditioners (MSACand packaged terminal

air conditioners (PTAC) in residential andase 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 unitwwoa eesting
residential or multifamily lowrise building for HYAC 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 higbe multifamily buildings (more than three stories) follow commercial protocol
ir-Seetiord-5-2. Measures in lowise multifamily buildings or within dwelling units of highe multifamily buildings
follow the residential protocol presented in this measure as outlinedlaible- 259 Table 270-and Table-271Table2-70,
Table2-71 and Table2-72 below.

Baseline Case

Fortime of sale or new construction projects, the baseline equipment is a central air condjtimivessplit air
conditienergonditioner,or packaged terminal system minimally compliant WBCC 202(seeAppendix ECode
Compliant Efficienci i i iciencigs

For early replacement projects direct install projectsuse dual baselines:

i For the remaining useful life (RUWif)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 frdECGBeversion
in force when the equipment was new (if equipment vintage is unknown|EGE 2013 efficiency requirements

from Appendix ECodeCompliant Efficienciésspendix-ECodeCompliantEfficiencigs
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i For the duration of the measure life after the end of the RUL, the baselineuisent code-compliant
version of the replaced equipment.

Efficient Case

A central air conditionemini-split aireenditiorersonditioner,or packaged terminalir conditioner(PTAC) thateets or
exceeds program requirements

Annual Energy Savings Algoritram

Annual Electric Energy Savings

0@ Qe QuQ

Calculate kWhusing the algorithms ifiable2-70Fable2-5970 for the appropriate baseline equipment type.

Calculate kWhusing the algorithmén Fable2-60Table2-71 for the appropriate efficient equipment type.

Note: Conversions from SEERSBER-and-EER-to-EFfRZREan be found ilAppendix ECodeCompliant
Efficienciesppendix-ECedeComphant-Efficiencies

Table2-706970 Baseline Energy Consumption Equations

Baseline Equipment BaselineCooling kWh (kW§)
6@
YOQY pmmm
6@
8 00Y pltmm

Air Conditioner Cooling Capacity < &&tu/h) ‘0700 O

Room Air Conditioner ‘000 'O
6@

ooV phinno PO

PTAC

Table2-717071 Energy Efficient Energy Consumption Equations

Qualifying Equipment Efficient Cooling kWh (KW

6@

Air Conditioner Cooling Capacity < &Btu/h) YoQy pmn n'o“o'o ko)
R Air Conditi 6 & ‘0"0b 'O

oom Air Conditioner 500y ot 0O
PTAC 6@ ‘000 'O

‘00Y plinn v

Peak Demand Savings

Table2-727172 Peak Demand Savings Equations

Qualifying Equipment t Sl 5SYI YR play SAYy I &

Air Conditioner Cooling Capacity < 68tu/h) EXN) 6@ — — — 80
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Qualifying Equipment

Room Air Conditioner

PTAC

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

No dual baseline:

Dual baseline:

3060 300 | 00601 & QE @A YD 300 | 0D DD i Qa 0O YYD

Calculation Parameters

3Q0Q

t S|
3@ 6@
3o 0 ®
30w 07D

Table2-737273 Calculation Parameters

nl12zkK Annual electric energy savings Calculated
N1 Peak Peak Demand Savings Calculated
n K Lifetime electric energy savings Calculated
kWh, Baseline electrical consumption Calculated
Energy efficient electrical
KWh, o _ Calculated
consumption
Cap Cooling capacity of installed unit Sitespecific
SEER, SEER?2 of installed ufit Site-specific
CEER CEER of installed unit Site-specific
EER EER of qualifying unit Site-specific
EERQ EER?2 of qualifying unit Sitespecific
32 SEER to SEER2 conversion fouridrendix ECodeCompliant Efficiencidsspendixe-CedeComp Effici

5SYI YR ol OAy 3 &

kWh/yr
kw
kwh

kWh/yr

kWh/yr

Btu/hr

Btu/W-
h

Btu/W-
h

Btu/W-
h

Btu/W-
h

50
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SEER,

CEER

m
m
S0

|

EERR

EFLHE

1,000
CF
EUL

Measure Life

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

SEER?2 of baseline unit

CEER of baseline unit

EER of baseline unit

EER2 of baseline unit

Equivalent Full Load Hours of
operation for the average unit
during the cooling season

Conversion from W to kW
Electric coincidence factor

Effective useful life

TOS/NC: Look up ippendix ECode
Compliant EfficiencidgppendixECode
. ciencies
EREP/DI: Sigpecific, if unknown use
code efficiency in force when equipmen
was newor use2013 if vintage is
unknown

TOS/NC: Look up ippendix ECode
Compliant Efficienciésppendix-ECode
. ciencies
EREP/DI: Sigpecific, if unknown use
code efficiency in force when equipmen
was newor use2013 if vintage is
unknown

TOS/NC: Look up Appendix ECode
Compliant EfficiencidgppendixECode
Sompliant Efficiencies
EREP/DI: Sispecific, if unknown use
code efficiency in force when equipmen
was newor use2013 if vintage is
unknown

TOS/NC: Look up ippendix ECode
Compliant Efficienciésppendix-ECode
. ciencies
EREP/DI: Sigpecific, if unknown use
code efficiency in force when equipmen
was newor use2013 if vintage is
unknown

Look up imppendixC Heating and
Cooling EFlAppendixG-Heating-and
Cooling-EFLH
1,000
0.69

Se Measure Life section

Btu/W- [97][98]
h
Btu/W-  {96}{9#][97]
h [98]
BlUTIW_ 971198
Btu/W-  {96}{9#[97]
h [98]
Hours
WKW
N/A - {99][1]{00]
Years {o8j[99]
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Table2-747374 Measure Life

Equipment EUL RUL Ref
Central AC, MSAC and PTAC 15 5 fo8y[99]
Room AC 9 3 {o8]99]
References

fosj97 ASHRAE Standard 92019, Energy Standard for Bundmgs Except-Rize Re5|dent|al Bmldmgs
(ASHRAE, 2019), Table 6B, bttps:/Awna y
versionsof-ashraestandardittps://www. ashrae orq/techmcaresources/standardandqwdelmes/readonly—
versionsof-ashraestandards

foA[98 ASHRAE Standard 92013, Energy Standard for Bwldmgs Except Rise Re5|dent|al BU|Id|ngs
(ASHRAE, 2019), Table 6-8,% AAAA v
versionsof-ashraestandard$ttps: //WWW ashrae orq/technlcaresources/standardﬁnd~qU|deI|nes/readonIv—
versionsof-ashraestandards

{-98] 99 Callfornla Public Utilities Commlss@ﬁabase%#éne;gy—Eﬁe&a%ReseweeﬁDEERé—EULérupport Table
ANAA F B XIELPUC) eTRM,

Effective Useful Llfe and Remalnlnq Useful Bideessed April 9, 2026,

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

[99}NEEPMid-Atlantic Technical Reference Manued. (October2019). Pg 95
https://neep.org/sites/default/files/resources/Mid_Atlantic TRM_V9 Final clean_wUpdateSummary%20
%20CT%20FORMAT .pdf

Pronl S fononds
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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 Versio Added clarification for fuel switching

Corrected appendix references

1
__Corrected EER for GSHP baseline
1
q

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 lowise applications as further described below. This measure may apply to early replacement
of an existing systemreplacement on burnout, or installation of a new unit in a new or existing residential eridew
residential building for HVAC applicatiofi$ie measure is also applicable when fuel switching from a fossil fuel furnace.
The following heat pump typeseaincluded in this measure.

Water-to-air groundwater
Water-to-air ground loop

Brineto-air groundvater loop

= =4 =4 A

Brineto-air ground loop

This measure iBmited to singlezone equipmentcomplex builtup systems should follow custom analysis. This measure
requires that:

i The heat pump system will be installed in lost opportunity projecis retrofit/early retirement projects in
buildings with viable existing ductwork.

1 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 noelectric source of auxiliary heat.

Baseline Case
For whole building new construction and time of sale applications, the baseline equipmerdiissanrce, dual fuel or

mini-split heat pump meeting the compliance requirementd®€C 202However, fithe preexisting failed system was a
groundsource heat pump, the baseline should reflect the type and efficiency of the previous system in accordance with
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IECC 2021 standardsor multifamily highrise 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:

9 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 equipma was new (if equipment vintage is unknown, use IECC 2012).

9 For the duration of the measure life after the end of the RUL, the baseline is ecoag@iant version of the
replaced equipment.

Efficient Case

A waterto-air groundwater loop wateto-air ground loop, bringo-air groundwater loop, or bring¢o-air ground loop heat
pump that meets or exceegsrogramrequirements.

Annual Energy Savings Algorithms

Annual Electric Energy Savings

QL QR Qu
Where,
NEQ QEQ;  QEQ; QAR
VEQ QI QR QA

Calculate kWb, kWb, and kW p using thealgorithms inFable2-74Table2-75 for the appropriate baseline equipment
type.

Calculate kWi, kWhq, and kWl q using the algorithms ifrable2-75Table2-76 for the appropriate efficient equipment
type.

Note:

Conversions from SEER to SEER2, EER to EER2, and HSPF to HIB&2dcembeendix ECodeCompliant [Field Code Changed

Efficienciesppendix ECodeCompliant Efficiencies

The cooling output of the installed unit §Gand the heating output of the installed unit{)Gare calculated as follows.
0 6@ 00 YO

0 6@ 000
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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 frespesiiic conditions if possible,
otherwise wseadefault valueof 0.8

Table2-7574%5 Baseline Energy Consumption Equations

Baseline Equipment Baseline Cooling kWh Baseline Heating kWh |  Auxiliary Energy Use kWh
A (KWhe,) (KWh,) (KWha )

Air Source Heat Pump (< 65 0 i NA
kBtu/h) "YO'@'Y phtmm "0"Y0CO pltmm
Air Source Air Conditioner (< 65 0
oo N/A N/A
kBtu/h) YO'Q'Y phtmm
PTAGuvith electric resistance heat & 0 NA—— N/A
ith electric resistance heat = @OV PR P
PTHP & 0 o N/A
00y —pmR@OY pmin1 8W o8 pgpmmm
o 0 0 T A "0l
GSHP (< 65 kBtu/h) 00 pAr@OY plim1  6W o8 pgpmmm o i
Electric Resistanéelectric furnace 0
) N/A _ N/A
heating o8 pcpmmm
: - 0
Room Air Conditioner 300V T N/A N/A
Furnacé* N/A N/A TRTYPS @ pCcay

Table2-76%5%6 Qualifying Equipment Energy Consumption Equations

Efficient Cooling kWh Efficient Heating kWh Efficient GroundGroundwater Loop Circulating Pump kWi
(KWhe,g) (kWhyq) (KWh,)

0 0 ™t e "0
00Y { pmnn [oJ11] R o8 pgpmmm o i

Calculate seasonal efficiencies as follows:

If heat pump is partoad capable:

3 This parameter represents the additional energy consumption unrelated to cooling or heating. For ground source heat pepngseiitts the pump
energy to circulate the heat exchange fluid through the ground loop. For furnaces, it represents therfanterdéstribute the heated air.

34This equation was derived by constructing a simple linear regression model that relates the output furnace heating oapadgntauxiliary usagy
using data downloaded from the AHRI website for all active residential furnaces.
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If heat pump is not partoad capable:
oY FoolLoo@@y
6 PR AT o)V oli]

Annual Fuel Savings

FYRI 4 YR @ YR b
Where,
DI G | QOAAAA) HHI ZHA-AAEAQE R AT ¢ O O DNS On 6 RH &
“YRi i 1 (If the unit uses a furnace backup, use equatiomffable13)Table2-77)

Table2-77+#677 Energy EfficienFuel Consumption

Baseline Equipment Baseline fuel consumption (Therm)s

Electric heating (heat pump, electric resistance) 0
0

Fossil fuel furnace 0@, p T T

Table2-78778 Fuel Savings in Gallord Delivered Fuel

Delivered Fuel Fuel savings (gallops

oil 0@ YD a i
08
Propane Yo& F¥mi ai
T8 p @
Peak Demand Savings
35@ -.-Qb P TQb i
Where,
S ;6@ — P o 60

pmnn 00K OO
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F ™ T 00 L)O,‘o..mz 00 00— 0 8°0

O
g

Daily Peak Fuel Savings
Y @ 3'YDi ai0d 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

No dual baseline:
3 Q40 3 Qi 07YD
Dual baseline:
3’ QEQ 30 | 00601 & BF @a YD QA | Qb ad@® i Qa 008D YYD

Lifetime Fuel Energy Savings

No dual baseline:
YR G i WM Gi07Yd
Dual baseline:

YD 4 i @M GOl TR & BE @ YD M Gdii QD DD Qa TO®O YYD

Calculation Parameters

Table2-797879 Calculation Parameters

nl1zKkK Annual electric energy savings Calculated kWh/yr
ne¢KSNY Annual fuel savings Calculated Thermsl/yr
N1 Peak Peak Demand Savings Calculated kW
n i KSHNY a Daily peak fuel savings Calculated Therms/day
nl 2k Lifetime electric energy savings Calculated kWh
n i K&z Lifetime fuel savings Calculated Therms
n D&t Oil savings Calculated Gallons
N D brofane Propane savings Calculated Gallons
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kWhy
Q
o3
Cap
Cap
Capurmace

EFLH

EFLK

Fun

EEReasong
EERII,q

Fpump.full

Fart

EERarqg

Foump,part

COEeason.q

CORiiq

CORarg

Baseline electrical consumption
Energy efficient electrical consumption
Cooling output ofjualifyingunit
Heating output ofjualifyingunit
Cooling capacity afualifyingunit
Heating capacity ajualifyingunit

Heating capacity opre-existingfurnace (MBH)

Equivalent Full Load Hours of operation for th
average unit during the cooling season

Equivalent Full Load Hours of operation for th
average unit during the heating season

Seasonal weighting factor for full load efficient

Adjusted EER of qualifying unit
Full load EER of qualifying unit

Factor to adjust the full load efficiency to
account for additional pumping power used b
the system

Seasonal weighting factor for part load
efficiency

Partload EER of qualifying ulit part load
capable), per manufacturer literature or AHR
certification

Factor to adjust the part load efficiency to
account for additional pumping power used b
the system

Adjusted coefficient of performance of the
qualifying unit

Full loadcoefficient of performance of the
qualifying unit per manufacturer literature or
AHRI certification

Part loadcoefficient of performance of the
qualifying unit(if part-load capable), per
manufacturer literature or AHRI certification

Calculated
Calculated
Calculated
Calculated
Sitespecific
Site-specific
Site-specific

Lookup inAppendixC
Heating and Cooling

EFLIAppendixC-Heating

and-Coeling-EFLH
Lookup inAppendixC
Heating and Cooling

EFLMAppendixG-Heating

and-CoolingEFLH
0.25

Calculated

Site-specific

0.90

0.75

Sitespecific

0.84

Calculated

Site-specific

Sitespecific

kWh/yr
kWh/yr
Btu
Btu
Btu/hr
Btu/hr
MBH

Hours

Hours

N/A

Btu/W-h
Btu/W-h

N/A

N/A

Btu/W-h

N/A

N/A

N/A

N/A

[e3][10
1]

Fe3y10
1

[e3y10
1]

Fo3y10
4
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I S N

Horsepower of qualifying groundfoundwvater

HR, Sitespecific
loop circulating pump motor
HR, Horsepower of base case grougdéundvater Sitespecific, if unknown HP
loop circulating pump motor use HR
Sitespecific or look up in fo7o
Appendix ECode 8jfa1oyf
. . Compliant 41110
SEER2 SEER of baseline unit Efficiencieappendix E: Btu/W-h 211105
CodeComphant 107
Efficiencies 108
Site-specific or look up in oo
Appendix ECode 8jfraoy
. . Compliant 411]10
IEER IEER of baseline unit Efficiencie - Btu/W-h 411105
CodeCompliant 107
Efficiencies 108
Site-specific or look up in
Appendix ECode 104
. . Compliant 105
EER EER of GSHP baseline unit Efficienciefppendixe: Btu/W-h,. [107]
CodeCompliant 108
Efficiencies
Sitespecific or look up in foAe
Appendix ECode 8jfa1oyf
. . Compliant 41310
EERR EER of baseline unit Efficiencie E: Btu/W-h 411105
CodeComphant 107
Efficiencies 108
Site-specific-iH-unknrown oo
or look up inAppendix E: 8jfraoy
HSPF2 Heating seasonal performance factor of the CodeCompliant BiuMW-h 411]10
baseline unit Efficienciesppendix-E: 4]1[105
CodeCompliant 107
Efficiencies 108
Use federal standard
values inAppendix E:
. . . . CodeCompliant
Combined Energy Efficiency Ratio of baselin o310
EE Effi B -h
CEER room air conditionet® ICIenCIGW /W 1]
CodeComplian
ciencies

if unknown, use 11.0

35 Default value (11.0) is the CEER value from minimum Federal Standard for the most common roon;A8a9pecapacity range with louvered sides




Eﬁno!or. b

Effnotor,q

Efb fuel

OSF

kWhep

KWh,p

kWhau.b

kWhe q

kWh, g

kWhq

Therms

Thermg

COR

1.09

1.08

1,000
3.412

Efficiency of base case grougddundwater
loop circulating pump motor

Efficiency of qualifying groungfoundwvater
loop circulating pump motor

Efficiency of baseline furnace

Oversize derating factor

Baseline cooling electrical consumption

Baseline heating electrical consumption

Baseline auxiliary electrical consumption

Energy efficient cooling electrical consumptio

Energy efficient heating electrical consumptio

Energy efficient groundroundwaterloop
circulating pump electrical consumption

Baseline fuel consumption

Energy efficient fuel consumption

Coefficient of performance of the baseline uni

Correction for 9% increase in EER as the ente
fluid temperature decreases from 7Fto 68°F

Correction for 8% increase in COP as enterir
fluid temperature increases from 32to 40°F

Conversion from W to kW

Conversion factor from kWh to kBtu

Sitespecific, if unknown

look up n Fable
2-79Table2-80

Site-specific

Sitespecific or look up in

Appendix ECode
Compliant

Efficienciesppendix-E:

CodeCompliant
ciencies

Site-specific, if unknown

use 0.8

Calculated fromFable
2-74Table2-75

Calculated fronFable
2-74Table2-75

Calculated fronFable
2-74Table2-75

Calculated fromFable
2-75Table2-76

Calculated fromFable
2-75Table2-76

Calculated fromFable
2-75Table2-76

Look up inFable
2-76Table2-77

0

Sitespecific or look up in

Appendix ECode
Compliant

Efficienciefppendix-E:

CodeCompliant
ciencies

1.09

1.08

1,000
3.412

N/A

N/A

N/A

N/A

kWh/yr

KWhiyr

kWh/yr

kWh/yr

kWh/yr

kWh/yr

Thermslyr

Therms/yr

N/A

N/A

N/A

W/KW
kBtu/kWh

[2e9]10
6l

Fe9y10
6]

FoARe
8J[104]
[105]
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0.746
14
0.916

LF

DSFkro

FLHump

Ck

Choump

PDF

EUL

RUL

Conversion from HP to kW
Conversion from therms to gallons

Conversion from therms to gallons

Load factor of pump motor

Demand savings factor to account for variabl
speed pumping in qualifying unit

Annual fulload hours of ground/groundwater
loop circulating pump motor, approximated as
EFLEH+ EFLH

Cooling coincidence factor
Pump coincidence factor

Gas peak day factor

Effective useful life

Remaining useful life

0.746
14
0.916

0.75

If variable speed pump:

0.210

If constant speed: 1.0

Look up iMppendix D:

HVAC Fan and Pump
Operating Hours

Look up inFable
2-80Table2-81

Look up inFable
2-80Table2-81

Look up inFable
2-80Table2-81

See

Measurel ifeMeasure

Lifesection

See

Measurel ifeMeasure

Lifesection

kW/hp
Therms/gal
Therms/gal
f04]10
N/A
; 2
See
section
2.3.6
Hours
N/A
N/A
N/A
Years
Years

109



Table2-807980 Federal Baseline Motor Efficienci&s

Motor Nominal FultLoad Efficiencies (percent)

Open Enclosed Enclosed Open Enclosed Open

1 77.0 77.0 85.5 85.5 82.5 82.5 75.5 75.5
15 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

Table2-818081 Peak Factors

Peak Factor Value Ref

Cooling coincidence factor (CFc) 0.69 Ea2]1]{109]
Pump coincidence factor (fukp) If unit runs continuously all year, CF=1.0, else use 0.5 102
Natural gas peak day factor (PDF) SeeAppendix 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.

Table2-828182 Measure Life

I S S T

Water sourceRumheat pump
Ground source heat pump 25 8.33 faoe5]101]
Central AIC 15 5 103
Air source heat pump 15 5 103
PTAC/PTHP 15 5 {206]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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Room air conditioner

Fossil fuel furnace 20 6.7 froe]103]
Electric resistance/electric furnac 20 6.7 103
References
ative to ARI.
[101] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs (NY TRM)

V11, pg 27899, 13911392, https://dps.ny.gov/technicatesourcemanualversionll-filed-october6-2023
effectivejanuary1-2024

[205]102] US Department of Energetermining Electric Motor Load and Efficien®OE, 2014), pg 1,
https://www.energy.gov/sites/prod/files/2014/04/f15/10097517.pdf

t Survey:

[07A[103] _ California Public Utilities Commissi et EUC) eTRM,
Effective Useful Life and Remammq UsefulSmieport Tabléor2029

able

EULzQzMskxtps //WWW caetrm. com/cpuc/table/eﬁusefuIllfe/

{208]104] ASHRAE Standard 92019, Energy Standard for Buildings Except-Rese Residential Buildings.
(ASHRAE, 2019), Table 6B, https://www.ashrae.org/technicatesources/standardsind-guidelines/readonly-
versionsof-ashraestandards

[209]105] ASHRAE Standard 92013, Energy Standard for Buildings Except-Rise Residential Buildings.
(ASHRAE, 2019), Table 6B, https://www.ashrae.org/technicatesources/standardend-guidelines/readonly-
versionsof-ashraestandards

{-1—L9][_]_§ CFR431.25 Energy conservation standards and effectlve (2028) Table 1

EGFFuésblgs&éslbleeé/-seem&l—z—mttps /Iwww.ecfr.gov/current/titie-10/chapterll/subchapterD/part-
431/subpartB/subjectgroupECFR03b7039d87b7cc6/sectddl.25

[A14J107] ¢ HAHM Lbe¢9wb! ¢Lhb![ 9b9wD, /hb{9wt! ¢Lhb /h59 o6L9// V0O uy L// 5LDLE¢![ [/ h59
Codes.iccsafe.org. Accessed November 16, 2@8%s://codes.iccsafe.org/content/IECC2021P2/chapdece-
commercialenergyefficiency

[127108] G HAMH Lb¢9wb! ¢Lhb![ 9b9wD, /hb{9wt! ¢Lhb /h59 6L9// V0O py L// 5LDLE¢![ [/ h59
Codes.iccsafe.org. Accessed January 23, BO@8://codes.iccsafe.org/content/IECC2012P5/chapdece-
commercialenergyefficiency

H—lS-]—NEEPMId -Atlantic Technical Reference Man,LMB QQetebe{—zoarg)—Pg—QS
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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

115} Determining-Electric Motor-Load-and-Efficiency-{(DOE 2014}, pg 1,
https:Hwww energy.gov/sites/prod/iles/2014/04/f15/10097517.pdf

{216]109] (October 2019)pg 95
https://neep.ora/sites/default/files/resources/Mid_Atlantic. TRM_V9 Final clean_wUpdateSummary%20
%20CT%20FORMAT.pdf
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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

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 Versio 9 Corrected savings-althorithm

1 Updated-baseline-efficiendgok-uplinkText edited for better alignment with
C&l Gas Forced Air and Hydronic Heating med3&-.é

1 Annual fuel savings algorithm updated to reflect capacity out, instead of
capacity in

1 Oversizing factor adjusted to 1.0

1 Updated Cagy parameter to Btu/hr to correctly calculatgQd3Q

1 Updated annual fuel savings algorithm conversion to calcuat@D i dak a
result of Cap. parameter update

Description

This section provides energy savings algorithmsif@difyinghe installation of higkefficiency, natural gafired furnaces

and boilers installed in single family detached and-tese multifamily buildingshat 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 higke multifamily buildings (more than three stories) follow commercial protocol.
Measuresn lowrise multifamily buildings or within dwelling units of highe multifamily buildings follow residential
protocol.

Baseline Case

New-construction-time-of sale-ln-the-cas&ofnew construction time of sale programseplacement of failed
equipment or end of useful lifethe baselindurnace or boileiisa minimally code compliant unit with an efficiency as
required by IECC 2021, whichths current residential code adopted by the state of New Jef&&$}[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 equoipnt.
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1 For the remaining useful life dfie existinguritBaselnequipment, the baselinés theactualexisting
equipment of the same fuel type as the installed equipmerthdfsite-specific efficiency of the existing
equipment isunknown, use the code in force when the equipment was new. If the equipment vintage is
unknown, look up the 2013 minimum efficiency from Appendix EodeCompliant Efficiencies.

i For the duration of the measure life after the RUL of the existing equipnierstelingthe baselinds a
minimally codesempliencompliant unitof the same type and size of the installanit with efficiencyas
required by IECC 2021.

Efficient Case
Furnace or boiler with an efficiency that meets or exceeds progeamiremeaequirements

Annual Energy Savings Algorithm

Annual Electric Ener@pvingSavings

30§70 QW0

Where, with a gas equipment baseline:

QBQ 1 ooon 6 QN @ G @a QE Q

Where, with an electric equipment baseline:

O®so

O"Y U, Opht T 1t

000D QOYRIADI 6 dE QR 'QE Q
Where,
QEQ n
Annual Fuel Savings
YD ai"YDi i@ "YRI i
Where,Gasvith a gasequipment baseline:

I . — S, 6@

00 —pRT oM@ 0 prmmn

Where,Elestriavith an electricequipment baseline:

L0700 0001 6 0N 6 Bi ®a 0L 0

YD G AT 0a Qod di0ha Qe Q

Where,

P)-or-permanesplit capacito upply-fan-m 5 ic-energy-savings-should be

5.14-EC-Motors—Electric-energy- i nnot bdaraievedonstruction-or-time-of sale

d-for-this-measure-by-referring-to-Measu

ifth | ] b line-has-EC
—orifthe-early-rep as motors.
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TS, 6-@= 6@ N
i i 'Ql@—pqﬁ@ 0 ¢ QannhﬂnnOd@

Peak Demand Savings
3 G676t
Daily Peak Fuel Savings
YD b 3YDi ¢ i0 00

Lifetime Energy Savings Algorithms

No dual baseline:
3 QW 3QEQ 07YD
Dual baseline:
3Q6Q 3 QA | VR GQI & QE @i YD 3R | QD EAD®D I 'Qa 0O "®D YYD

Lifetime Fuel Energy Savings

No dual baseline:
FYRI i @Mi aioYd
Dual baseline:

YD G FYRI GO 00T &BE Wi OEYD FYRI 46 QD EAD@ i Qo CO®O YYD

Calculation Parameters

Table2-833283 Calculation Parameters

I I N A A

Annual electric energy savings Calculated
neKSNY Annual fuel savings Calculated Therms/yr
n ¢ K S a Daily peak fuel savings Calculated Therms/day
n 2K Lifetime electric energy savings Calculated kWh
neKSNYE Lifetime fuel savings Calculated Therms
Cap.Capu Output capacity of qualifying unit Sitespecific kBtu/hr
N/A (AFUE
Eff Furnace or Boiler Proposed Efficiency Site-specific or Thermal
Efficiency)
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Sitespecific, if unknown look

up inAppendix ECode NIA (AFUE
11
Eff, Furnaceor BoilerBaseline Efficiency Compliant Efficienci . or Thermal [45]110]
e S Efficiency)
E:CodeCompliant-Efficiencie
HSPE Heating seasqnal perfo_rman_ce factor o 3.412
— baseline electric unit I
Equivalent Full Load Hours of operatio Look up imnAppendixC. Heating
EFLH for the average unit during the heating  and Cooling EF¥gpendixc Hrslyr
season Heating-and-Cooling LIFLH
Oversizing factor taccount for baseline
F efficiency.degradation when equipment 109 N/A 113
is oversized more than the standard
assumption
) Factor to adjust condensing boiler
Boiler, 1.0 N/A
Sofeke efficiency for norcondensing operatiof§ - -
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 112
RUL Remaining useful life See Measure Life section years 216]112]
PDF Gas peak day factor Look up inFable2-83Table2-84 N/A

Peak Factors

Table2-848384 Peak Factors

Electric coincidence factor (CF) N/A

Natural gas peak day factor (PDF) SeeAppendix 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.

Table2-858485 Measure Life

Equipment New construction EUL Retrofit RUL Ref

Furnace 20 6.7 112

38 Placeholder value pending future research.
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Equipment New construction EUL Retrofit RUL Ref

Boiler 20 6.7 [317][112]

References

[A17110] Code of Federal Regulations. 2022. Review of T|tle 10, Chapter Il, Subchapter D, Part 430, Subpart C
8430.32(e). December 1, 2022ips:/Ananan b
Cooelopde 00 400 S0 lalips: //www ecfr qov/current/tltle 10/chapterll/subchapterD/part- 430/subpart
Clsection430.32#p430.32(e)

f418]111] Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide
Evaluator, May 2022

f19]112] California eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life
https://www.caetrm.com/cpuc/table/effusefullife/

[20]113] _Placeholder assumption based on NREluktion model relationships between efficiency and part load
ratio.
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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/




2.3.5 HIGH EFFICIENCY BATHROOM EXHAUST FAN

Market ResidentialMultifamily
Baseline Condition TO$DVEREP
Baseline Existing

End Use Ventilation Fan

Measure Last Reviewed September2024pril 2026

Changes Since Last Versio ¢ pdated parameters table to include support for spot exhaust fan use in additio
continuous use

1 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 reduésfilaation from a

tighter building shellThis measure was modified to also inclwimport forspot use exhaust fanin retrofit projects,

existing fans may be too loud, or insufficient in other ways, to be operated as required for proper ventifaiomeasure
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

T s me P p = v~
3QdQ 6 "0 ow 0w pm ol |
Annual Fuel Savings

3 & i 670
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Peak Demand Savings

3o 6 "00 &D &» pit Tt md O
Daily Peak Fuel Savings
YD i iy}
Lifetime Energy Savings Algorithms:
Lifetime Electric Energy Savings
3QaQ 3'QdQ 07YD

Lifetime Fuel Savings
3Yi b 076

Calculation Parameters

Table2-868586 Calculation Parameters

Description Value Units Ref
nl1zKkK Annual electric energy savings Calculated kWh/yr
N1 Peak Peak Demand Savings Calculated kW
n 1k Lifetime electric energy savings Calculated kwh
n ¢ KSHNY Lifetime fuel savings Calculated Therms

Continuous useSitespecifie
. . if unknown use 20 CFM
CFM Nominal Capacity of the exhaust far ) i CFM 114
Spot use: Sitspecific,
if unknown use 50 CFM

i ific, if unknown A
Eff, Average efficacy for baseline fan Sitespecific, if unknown use 3

CFM/watt {220]115]

CFM/watt
. - Site-specific,
Eff Average efficacy faefficientfan if Unknown use 8. CFM/watt {221]116]
Continuous use8,760

Hr Annual hours of operation I —— Hrs/yr 117

S ual hours of operatio Spot use: 840 slyl
CF Electric coincidence factor Look up inFable2-86Table2-87 N/A

SeeMeasure Life

EUL Effective useful life Years

Measure-Lifesection
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Peak Factors

Table2-878687 Peak Factors

Peak Factor Value Ref

Electric coincidence factor (OB) continuous use 1
Electric coincidence factor (CF) for spot use 0.096 117

Measure Life
The effective useful life (EUL) is 19 ygag2}-[118
References

f24]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

f222]115] VEIC analysis looking at average baseline fan (i.eBnashless Permanent Magnet) efficacies at static
pressures of 0.1 and 0.25 inches of water column for quiet fans rated for 50 CFM

f23]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 Lightekiieg Study https://www.puc.pa.gov/pcdocs/1340978.pdf

f224118] GDS AssociateMleasure Life ReporResidential and C&I Lighting and HVAC meag&e¥/G 2007),
https://library.ceel.org/sites/default/files/library/8842/CEE_Eval MeasureLifeStudyLights&HVACGDS_1Jun2007.

pdf
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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

2.3.6 EC MOTOR

Market Residential/Multifamily
Baseline Condition RF

Baseline Existing

End UseSubcategory 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 savifiyfansare determined for each Nederseyocation by scaling the energy
savings derived from the evaluation of a 2014 Wisconsin ECM metering studyeating 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 sirgpeed, shadegbole (SP) or permanersiplit capacitor (PSC) motor.
Efficient Case

HVAC fan or pump with an Electronically Commuted ME&E)r.
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Annual Energy Savings Algorithm

Annual Electric Energy Savings

wQU® QW Yo

Pumps:
Where,
wO® G L
' o
Wl @ L
; o
Fans:

DOy T @i

Z‘U OI‘D
j 5]

o
<]

DO 1 @ Qi

3QIQ wQ®

Annual Fuel Savings

3YMi ai 7o

Peak Demand Savings
Pumps:

N SR

i

Fans:

3 wQwuw 60
Daily Peak Fuel Savings

3Yi b 076

Lifetime Energy Savings Algorithms:
Lifetime Electric Energy Savings

3 Q60 3'QdQ 07YD

Lifetime Fuel Savings

Y i@ FYDi G i0°Yd 0710
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Calculation Parameters

Variable Description

Annual electric energy savings

nltzK
neKSNY

n 1 Beak
n ¢ K Soy ¢

ﬂ 1 z!aK

N én

hp

Eff

Ef,

LF

hrs,
hrs.
hrs

0.746

Chan

Chump

EUL

RUL

Table2-883788 Calculation Parameters

Annual fuel savings

Annual peak electric demand savings

Daily peak fuel savings

Annual energy savings per fan motor

Electric demand savings per fan motor

Efficient circulator motor horsepower

Baseline motor efficiency

Efficient motor efficiency

Motor load Factor

Operating hours during the heating season

Operating hours during theoolingseasoi®

Total operating hours

Conversion factor for HP to kWh

Electric coincidence factor fan

Electric coincidence factor pump

Effective Useful Life

Remaining Useful Life

Value Units
Calculated kWh/yr
Calculated Thermsl/yr
Calculated kW
Calculated Therms/day

Look up inrable .
2-00Table2-8900 KWh/unit
Central A/C: 0.1
No Central A/C: 0 kW/unit
Unknown: 0.0%°

Site-specific HP
Sitespecific, if
unknown look up in N/A
Table2-89Fable2-8889
Site-specific, if
unknown look up in N/A
Table2-89Table2-8889
0.9 N/A

3,504 hrslyr

2,208 hrslyr

5,712 hrslyr

0.746 KW/HP

Look up inrable N/A
2-91Table2-9091
Look up inrable N/A
2-91Table2-9091

See
Measure Life Years
Measure-LifeSection
See
Years

Measure Life

120

122

122

121
123

123
123

39 Weighted average calculated using RECS 2020-Bxgia://www.eia.gov/consumption/residential/data/2020/hc/pdf/HC%207.7.pdf
40 Cooling assumes three months (92 days) of 24 hour operation

[119]12311g
120
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Variable Description Value Units Ref

Measure-LiSection

Table2-893839 Default Motor Efficiency by Motor Type

Motor Type Assumed Efficiency

Shaded Pole (SP) 0.40
Permanent Split Capacitor (PSC) 0.50
ECM 0.70

Table2-908930 Annual Fan Energy Savings

lyydzZt 9ySNE&) {F OSR 6n

Climate
Region Total with | Total without | Circulation |  Heating Cooling HDD CDD
Central AC | Central AC Mode Mode 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 429 312 211 101 117 5,553 973
Average

*The percent difference in HDD is applied to the Heating Mode column kWh savings and the percent difference in the G&Dtésthpplooling Mode
column kWh savings.
Peak Factors

Table2-919091 Peak Factors

Fan coincidence factor (Gff 0.68 120
Pump coincidence factor (k) 0.8 124
Natural gas peak day factor (PDF) N/A

Measure Life

The remaining useful life (RUL) for retrofit projectnsted to the RUIof the host equipmentlf unknown, assume 1/3 of
the host equipment EUL.
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2.3.7 DUCT SEALING AND DUCT INSULATION

Market Residential/Multifamily
Baseline Condition RF

Baseline Existing

End Use HVAC

Categerpubcategory
Measure Last Reviewed September202Mlarch 2026

Changes Since Last Versio ¢ Removed reference to RUL since this is an RF measure whose benefit does
cease at the end of the host equipment Jife

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 insuling ductwork in unconditioned and seroonditioned spaces of residential buildings.

LT RdzO0 Ayadf I GA2y A& Ay@2t 9SR 6AGK GKS AYLNREOSYSyds GKS FANERG YSGK2RZ 64901t dz

to estimate energy savings.
1) éEvaluation of Distribution Efficienty this methodology requires the evaluation of three duct characteristics
0St26x FyR dzaS 2F (GKS .dZAftRAY3I t SNF2N¥YIyOS LyaltAiddziSQa o.tLO aGDdzARIyOS
[A29¥[125], which are summarized in
Sl e Bl O e sep s nne s

Table2-93 and Table2-94 for convenience.

i Duct location, including percentage of duct work found within the conditioned space

9 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).

i Duct insulation evaluation
Determine Distribution Efficiency by evaluating duct system before and after duct sealing using Building Performance

LyadAGdziS aDdzARIFyOS 2y 9Q&GAYFGAY3I 5AadNKO dzi ATRbe2-9FaBld OA Sy Oeé 2N §KS @I f dzSa
2-94that match the duct systemand-if Ifthe majority of the duct system is in conditioned space add the matching value

2y 9

NI LIN.

from Table2-95Fable2-9495, not to exceed 100%. [Field Code Changed

e O

2)RESNET Test 380 4.41his 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 blowepdis 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
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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 38016 Standardshttp://www.resnet.us/professional/standards

Baseline Case
Thebaseline condition isxisting 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 Algorittem

Annual Electric Energy Savings

Calculate electric savingsr coolingequipmentand/or electric heatng equipment if applicable.

Methodology 1: Evaluation of distribution efficiency

YQiQ YO YQiQ
Where,
Q0 00 i ©9%h gppo 99N
00 | v YOO'Y
Vo0 00 00 j 0705 0 6on
@ 00 & v OY0 0
Methodology 2: RESNET Test 803.7
Yoo Yoo YQQ
Where,
a0 600 600 008 0 XS
. T T . v "YOO'Y
0050 000 000 000 0 XS
« TTT v "0°Y0 O

Annual Fuel Savings
Calculatefuel savingsfor fuel heating equipment if applicable.

00 00

0000 6wn

ST 00
& tat d0YOp T
Peak Demand Savings
@ 200 50
* oob o °
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Daily Peak Fuel Savings

YD G @M aid 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 Qa0 3'QdQ 07YD

Lifetime Fuel Savings

3 b @w"Mi a{0"Yd

Calculation Parameters

Variable
nlzK

N1 2cding

N1 2nding
ne¢KSNY
n 1 Pea

n ¢ K SehY &
n 2k

N e KSR
Capeool
Capheat

CFMsg

CFMsq

SEER

HSPF

Table2-929192 Calculation Parameters

Description Value

Annual electric energy savings Calculated kWh/yr
Annual electric energy savings, cooling Calculated kWh/yr
Annual electric energy savings, heating Calculated kWh/yr

Annual fuel savings Calculated Therms/yr
Peak Demand Savings Calculated kW
Daily peak fuel savings Calculated Therms/day

Lifetime electric energy savings Calculated kwh

Lifetime fuel savings Calculated Therms

Capacity ofir coolingsystem Sitespecific kBtu/hr

Capacity ofir heatingsystem Sitespecific kBtu/hr

Standard duct leakage test result at 25
Pascal pressure differential of the duct Sitespecific CFM
system prior to sealing

Standard duct leakage test result at 25
Pascal pressure differential of the duct Sitespecific CFM
system after sealing

Site-specific, if unknown look

up inFable2-94Table2-95 Btu/w-hr

Seasonagnergy efficiency ratio

Sitespecific, if unknown look

up inFable2-94Table2-95 Btu/w-hr

Heatingseasonal performance factor

Ref

[20]125]

F20]125]
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Variable

DBost

D gre

AFUE

EFLEbo

EFLkba

400

12
100

CF

PDF

EUL

Duct Insulation

RO

R2

Description

Distribution efficiency after duct sealing

and insulation

Distribution efficiency before duct sealin

and insulation

Annualfuel utilization efficiency

Cooling equivalent full load hours

Heating equivalent full load hours

Rule of Thumb, CFM/ton

Unit conversion, kBtu/hton

Unit conversion, kBtu/therm

Electric coincidence factor

Gas peak day factor

Effective useful life

Value

Look up in
Fable2-92.Table2-93
For conditioned area, look ug
in Fable2-93Table2-94
Look up in
Fable2-92Table2-93
For conditioned area, look ug
in Fable2-93Table2-94
Look up in
Fable2-95 Table2-96
Look up inAppendixC
Heating and Cooling
EFLIAppendixCHeating-and
Cooling-EFLH
Look up imppendixC
Heating and Cooling
EFLAppendixcHeating-and
Cooling EFLH
Sitespecific, if unknown use
400
12
100
Look up inFable2-96Table
297
Look up inFable2-96Table
297

SeeMeasure-Lifdleasure Life
Section

Table2-939293 Distribution Efficiencies

Leaky 0.69
Average 0.73
Tight 0.77
Leaky 0.76
Average 0.82
Tight 0.87

Basement

061 0.93 081
0.64 094 0.87
0.73 0.95 0.94
0.65 0.94 0.83
0.74 0.96 0.88
0.84 0.97 0.95

N/A

N/A

N/A

Hrs

CFM/ton

kBtu/ hrton

kBtu/therm

N/A

N/A

Years

Ref

[430]126]

126

125

Vented Crawl

Leakage Assessmel
/ HgVAC T Heat Cool Cool Heat

0.74
0.78
0.82
0.80
0.85
0.90

0.76
0.83
091
0.78
0.85
0.93
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Vented Crawl

Leakage Assessmel

Duct Insulation

Leaky 0.79 067 0.95 0.83 0.82 0.79
R4+ 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
Leaky 0.80 0.69 0.95 0.83 0.84 0.79
R8+ Average 0.86 0.79 0.97 0.89 0.89 087
Tight 0.92 0.90 0.98 0.95 0.94 0.94

For duct systemmcatedpartly in unconditioned angartly inconditioned space, add thepplicablevalues froniFable
2-93Table2-94 below to Dire and Dhost valuesdetermined from

Fable2-92-withTable2-93, not to exceed maxmaximumbDE of 100%JseApplythe 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.

| Table2-949334 Distribution Efficiencies Adders for Conditioned Space

Location Attic Basement Vented Crawl
HVAC Type Heat Cool Heat Cool
Insulation/ Conditioned | 50% | 80% 50% @ 80% 80% 50%
0.06 0.11 0.04 0.09 0.02 003 0.02 003 006 0.11 0.03 0.05
R2 0.04 0.06 0.04 007 0.01 001 001 002 003 005 0.02 0.03
R4+ 0.03 0.04 0.03 005 0.01 001 001 001 002 004 0.01 0.03
R8+ 0.02 0.03 0.02 003 0.01 001 001 001 002 0.02 0.01 0.02

| Table2-959495 SEER and HSPF Values

Product Class SEER HSPF

Split systems air conditioners 13 -
Split systemg heat pumps 14 8.2
Single package unitsair conditioners 14 -
Single package unitsheat pumps 14 8.0
| Table2-969506 AFUE Values

Product Class Efficiency Value Efficiency Unit

Nonweatherized gas furnaces 0.80 AFUE
Mobile home gas furnaces 0.80 AFUE
Nonweatherized ofiffired furnaces 0.83 AFUE
Mobile home oiffired furnaces 0.75 AFUE

131



Product Class Efficiency Value Efficiency Unit

Weatherized gas furnaces 0.81 AFUE
Weatherized oifired furnaces 0.78 AFUE
Electric furnaces 3.412 HSPF

Peak Factors

Table2-979697 Peak Factors

Electric coincidence factor (CF) 0.69 127

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

Measure Life

_Theremaining-usefullife (RUL) forexisting-equipment-is-limited-to-1/3-okffective useful lifdEUL)-of the-equipment.
is 15 year$129].

Table2-97Measure Life
[ Gewpmew [ ek [ ew [ R
Duect Sealing-& Duct insulation 15 5 [133]

References

[234][125] 10 CFR Subpart C of Part 48fps://www.ecfr.gov/current/title-10/chapterll/subchapterD/part-
430/subpartC/section430.32

f32]126] Building Performance Institut®uctEfficiency Tabk
http://www.bpi.org/files/pdf/DistributionEfficiency TablBlueSheet.pdf

[A33]127] BG&EDevelopment of Residential Load Profile for Central Air Conditioners and Heat Pumps

f234]128] ResidentiaEnergy Services NetworkNSI/RESNET/ICC 3819 hitp:Hwwwresnetus/bloghnp-

8R016nostedonwebsite-s

16-pdhttp://www.resnet.us/blog/wp-content/uploads/2016/01/ANSRESNEICC_38@016postedon-website

6-15-16.pdf
Californi et iccion Databa , Effici = Support Table
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2.3.8 HEAT OR ENERGY RECOVERY VENTILATOR

Market Residenti@dMultifamily
Baseline Condition NQTOS

Baseline Code

End UseSubcategory Heat Recovery

Measure Last Reviewed December2028pril 2026

Changes Since Last Versio

Revised footnote to reference Appendix E for EER2, SEER2, and HSPF2

Corrected table references in the parameters table

Updated outdated reference links

1

1

q__ Corrected units in the parameters table

1

Y __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 condioned air and incoming outdoor air. ERVs and HRVs emplty-air heat exchangers to recover energy

from exhaust air for the purpose of pnditioning outdoor air prior to supplying the conditioned air to the space, either
directly or as part of an atonditioning systemThis measure only applies in cases where ERV/HRV functionality is not
required by federal, state, locadr municipal codes or standards. For the purposes of this measure, ERVs and HRVs are
distinguished as follows:

i1 Energy Recovery Ventilator (ERMpansfers both sensible (heat content) and latent (moisture content) heat
between supply and exhaust airstreams.

9 Heat Recovery Ventilator (HRVyansfers sensible heat only between supply and exhaust airstreams.

Baseline Case

The baseline condition for this measure is a singtenultifamily dwelling with akECC 202tompliant exhaust fan
system with no heat or energy recovery.

Efficient Case

The compliance condition for this measure is a singlenultifamily dwelling with an ASHRAE 62dainpliant exhaust fan
system equipped with AHRI certified ERV or HRV companents
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Annual Energy Savings Algorithm

Note: Conversions from SEER to SEER2, EER to EER2, and HSPF to HSPF2 cap\pediodindtfiode Compliant
Efficienciesppendix-ECodeComphant-Efficiencies

Annual Electric Energy Savings

30QGQ 3 QGQ  3NEQ 3R

Cooling energy savings:

For ERVSs:
060 ™® 600 0OQQ Ko} r O Qi
& plt mYo'@'y !
For HRVs:
o PBLYBOD 0QQ Y Y -
30d0 ol mtYo'@'y ai
Heating energy savings (both ERVs and HRVSs):
. gty 6 00 '0Q 1'% 1'% P
sgn 22V R io Qi

pft T mO"Y0C'O

Fan energy savings:

3Q0Q 3 i Qi
o PR P P p
o 0N TR e OOl OB pmmn
Annual Fuel Savings
vt 2 PBLY 6700 0QQ YoR Yk et
YD ai o TR 6 OO O Qi
Summer Peak Demand Savings
- p8LY 600 0@y Y i3 Yoo - -
3 R OO 3 60

Daily Peak Fuel Savings

YD b Y01 4 i0 00
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Lifetime Energy Savings Algorithms:

Lifetime Electric Energy Savings

3Q0Q
Lifetime Fuel Savings
3V G

Calculation Parameters

Table2-98 Calculation Parameters

3 Qi 07YD

YR G i0"YD

Annual electric energy

2
nieK savings
neKSN Annual fuel savings
N1 Aeak Peak Demand Savings
n ¢ K Sehid Daily peak fuel savings
Lifetime electric ener:
N2k ) 9y
savings
neKSN Lifetime fuel savings
Annual electric energy
niaK savings during cooling
season
Annual electric energy
niakK savings during heating
season
Annual electric ener
rl 1_ 2ia|K gy

savings due to fan operatior

Flow rate of supply air

CFM passing through ERV/HRV
Baseline ERV/HRYV fan
(cfm/watt), )
efficacy
Efficient ERV/HRV fan
(cfm/watt)q )
efficacy
Total effectiveness of heat
Eff, exchanger per rating in
Lol accordance with AHRI
Standard 1060
Effoccens Sensible effectiveness of

heat exchanger per rating ir

Calculated

Calculated
Calculated

Calculated
Calculated

Calculated

Calculated

Calculated

Calculated

Site-specific

Look up in
Fable2-102Table2-102

Site-specific

Site-specific

Site-specific if unknown use 0.65

kWh/yr

Thermsl/yr

kw

Therms/day

kwh

Therms

kwh

kwh

kwh

F€/min

cfm/watt 136

cfm/watt

N/A F24][130]

N/A F-40§136]
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Variable Description Value Ref

accordance with AHRI
Standard

Site-specific, if unknown loolap in Appendix
E:CodeCompliant Efficiencidsppendix-E: Btu/watt-
CodeCempliantEfficiencicfor equipment hour

type and size

Seasonal average energy
SEER2 efficiency of electric cooling
equipmentt

Site-specific, if unknown loolap in Appendix
Energy efficiency ratio of E:CodeCompliant Efficiencidsppendix-E: Btu/watt-
electric cooling equipment CodeCompliantEfficiencidor equipment hour

type and size

EEREER

Site-specific, if unknown loolap in Appendix
E:CodeCompliant Efficiencidsppendix-E: Btu/watt-
CodeCompliantEfficiencidor equipment hour

type and size

Heating seasonal
HSPE performance factor of
electric heating equipmerit

Site-specific, if unknown loolp in Appendix

Efficiency of fossil fuel E:CodeCompliant EfficiencidsppendixE:

AFUE heating equipment (AFUE, E . . N/A
CodeCempliantEfficienciefor equipment
or Ec) .
type and size
Indoor heatingsetpoint
Tindoorh gsetp Site-specific, if unknown use 70 °F
temperature
Indoor coolingsetpoint
Tindoor.c gsetp Sitespecific, if unknown use 70 °F
temperature
Lookup inFable2-99Table2-99 based on
Hidoor Enthalphy of indoor air P Btu/lb
Tindoor
HP Total fan horsepower Sitespecific HP
LF Load factor Site-specific, if unknown use 0.92 N/A 135
hrs: Operating hours in the Lookup inFable2-99Table2-100 hrs 133

cooling season

Operating hours in the .
hrs, P |.g urs t Lookup inFable2-99Table2-100 hrs 133
heating season

Temperatureof outside air

Toutdoor,c during cooling Lookup inTable2-100Table2-101 Bl F {238]134]
Temperatureof outside air .
Toutdoor.h Lookup inFable2-100Table2-101 Btullb°F 134

during heating

“11f needed, derive SEER values in accordance with Apgén8isction 8.1. Use SEER or SEER2 values based on the vintage of the equipment.

i needed, der
421 ded-calculate EER asfollows:

O OY—pP—YOOY8r¢—YOV-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|f needed, convert COP to HSPF as follows:
"0"Y0 "5 § 0 08 p.cCOP for electric resistance heat is If.6eeded, derive HSPF values in accordance with App8edtion 8.1. Use HSPF or HSPF2

values based on the vintage of the equipment.
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Variable

Toutdoor,c peak

Houtdoor,c,peak

"t)ulduor,c

Feiectieat

FruelHeat

1.08

4.5
60

1,000

100,000

0.746

CF
PDF
EUL

Temperature, Fdoor (°F)

Description

Peak outdoor temperature
during cooling season

Peak Enthalpy of outdoor ai
during cooling season

Enthalpy of outside air
during cooling

Electric heating factor, to
account for presence of
electric heat

Fuel heating factor, to
account for presence of fue
heat

Specific heat of air x densit
of inlet air @ 70°F x 60
min/hr

Density of inlet air at 70 °F :
60 min/hr

Minutes per hour

Conversion factor, one kW
equals 1,000 Watts

Conversion from Btu to
therms

Conversion from
horsepower to kW

Electric coincidence factor
Gas peak day factor

Effective useful life

Value

Look up inFable2-103Table2-103

Look up inFable2-103Table2-103

Lookup inFable2-100Table2-101

Usel if electric heat otherwise use 0

Use 1 ifuel heat otherwise use 0

1.08

4.5
60

1,000

100,000

0.746

Look up inFable2-104Table2-104
Look up inFable2-104Table2-104

SeeMeasure LifeéSection

Table2-99 Indoor Enthalpy

Enthalpy, Hindgoor at 50%
Relative Humidity(Btu/Ib)

Temperature, Faoor (°F)

65 22.7 70
66 23.2 71
67 23.7 72
68 24.2 73
69 24.8 74

RBtu/lb

Btu/lb 134

N/A

N/A

BTU/h°FECFM

Lb.min/ft3.hr
Min/hr

W/KW

Btu/therm

kW/hp

N/A
N/A

Years

Enthalpy, Hindgoor at 50%

F3s131]

Relative Humidity(Btu/Ib)

25.3
25.8
26.4
27.0
275
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Enthalpy, Hingoor at 50% Enthalpy, Hingoor at 50%

T t °F T : °F
emperature, Fuoor ('F) | o 1ative HumidityBtu/lb) emperature, Fuor (F) | Retative Humidity(Btu/lb)

75 28.1 7 29.3
76 28.7 78 29.9

Table2-100Heating and Cooling Houts

NJ Climate Region Heating Hours, hrs Cooling Hours, hgs

Northern 4,970 1,670
Southwest 4,896 1,783
Coastal 4,981 1,954
Central 4,969 1,810
PineBarrens 4,899 1,828
Statewide Average 4,955 1,808

Table2-101Outdoor Air Temperature and Enthalpy

Avg. outdoor temperature | Avg. outdoor temperature | Avg. enthalpy® of outdoor

NJ Climate Region during cooling season, during heating season, air at duing cooling season,
Toutdoor,c (°F) Toutdoorh (°F) Houtdoor.c (Btu/Ib)

Northern 74.6 42.1 131
Southwest 745 42.7 27.8
Coastal 73.0 46.2 27.0
Central 74.3 43.2 277
PineBarrens 73.7 43.4 274
Statewide Average 74.1 43.5 25.1

Table2-102Baseline Fan Efficacy

Airflow Rate Minimum (CFM) Minimum Efficacy (CFM/Watt)

HRV,ERV Any 1.2

In-line supply or exhaust fan Any 3.8

4 Calculated from TMY3 data for representative weather stations for each NJ climate zone. Cooling hours are defined as/aeg batdoor air
temperature is above 65°F for the months of June through August and heating hours are defined as any hourtddwerain 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 tgpiczlbgieal year.

45 Assuming 50% relative humidity
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HVAC

Airflow Rate Minimum (CFM) Minimum Efficacy (CFM/Watt)

Other exhaust fan <90 2.8
Other exhaust fan >=90 35
Unknown Any 2.8

Table2-103Peak Outdoor Air Temperature and Enthalpy

. . Peak outdoor temperature during Peak Enthalpy of outdoor air at duing
NJ Climate Region ) .
cooling season, glidoor.c,peak (°F) cooling season, kdoor c peak(Btu/lb)

Northern 89 40.24
Southwest 93 42.28
Coastal 90 41.26
Central 93 42.28
PineBarrens 94 41.22
Statewide Average 92 41.65

Peak Factors

Table2-104Peak Factors

Electric coincidence factor (CF) 0.69 {35]131]

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

Measure Life
The effective useful life (EUL) is 14 ydags]132].
References

f2-36]130] Performance Rating of aio-air exchanges for Energy Recovery Ventilation Equipment, AHRI, December
2022.http://www.ahrinet.org/ERVcertificatiorLast accessed April 9, 2026.
131] . FaSR 2y . D39 W5S@St2LI¥Syd 2F wSaAARSYydAlft [2FIR tNRFAES F2NI / SyGaNrf ! AN
research, the Maryland Peak Definition coincidence factor is 0.69. This study is not publicly available, but is
referenced by M. M. Straub, Using Availaliitormation for Efficient Evaluation of Demaf$ide Management
Programs, Electricity Journal, and supported by research conducted by Cadmus on behalf of the RM Management
Committee, September 2011.
[438][132] PA Consulting Group Inc., Focus on Energy Evaluation Business Programs: Measure Life Study, final
report, August 2009
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https://focusonenergy.com/sites/default/files/bpmeasurelifestudyfinal evaluationreport.pdbt accessed April
9, 2026.

f-39]133]  ONJSC: Monthinnual Temperature Normal§1991-2020), December 2022
http://climate.rutgers.edu/stateclim_v1/norms/monthly/index.htmlLast accessed April 9, 2026.

{240]134] NSRDB, TMY3 data, December 2022s://nsrdb-nrel.gev/datasets/tmyhttps://nsrdb.nlr.gov/data
sets/tmy Last accessed April 9, 2026.

[244]135] Proposed Standard Savings Estimation Protocol for-Bleaium Efficiency Motor€ascade Energy,
November 5, 2012. Table 6: Load Factor by Nameplate hp and End Use. November 5, 2012

[242]136] dHANHM Lb¢9wb! ¢Lhb![ 9b9wD, /hb{9wzx! ¢ |Table C408.8559
Codes.iccsafe.org. Accessed November 16, 2@8%s://codes.iccsafe.org/content/IECC2021P2/chapdece-
commercialenergyefficiency Last accessed April 9, 2026.

[243}———ASHRAE Fundamentals 20ZIhapter 14 Climactic Design Conditiens
https://handbook.ashrae.org/Handbook.aspX®eak temperature and enthalpy taken from data from
representative weather stations for each NJ climate zone.

[244]137] Last accessed April 9, 2026.
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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
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2.3.9 MAINTENANCE

Market Residential Multifamily
Baseline Type RF

Baseline Existing

End UseSubcategory Maintenance

Measure Last Reviewed December202@arch 2026

Changes Since Last Versio ¢ ypdating measure lifecycle description to three years

Description
This section provides energy savings algorithms for existing HVAC maintenance in residential applications.

For gas applications, a tuag of residential fossil fuel space heating boilers or furnaces results in improved seasonal
heating efficiency. A tunap typically involves inspection, cleaning the heating unit of dust and dirt, checking safety
components, ¥ Rk 2 NJ | R2dza i YSyd 2F 02AfSNI FYyR FLIJz2NI Sy yOSa LISNI YEydzzFlF Ol dzZNBNRE NBO2YYS

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 methoddescribed in ANSI/ASHRAE Standard20I®, Method of Testing for Annual Fuel Utilization

Efficiency of Residential Central Furnaces and Boilers. Maximurmaistenance efficiency must not exceed equipment
nameplate efficiency. Technicians performing meanance must provide documentation of befer@nd aftercombustion
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@ccessibl

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 familyrisd®ha!tifamilymultifamily building that
has not received a tunap in 5 years or more.

Electric:An existing central A/C, air source heat pump, ground source heat pump, ductlesspfitineat pump, minsplit
AC, PTAC, or PTHP unit that has not received auprie 5 years or more.

Efficient Case

Gas: Residential fossil fuel space heating boiler or furnace that has undergone@ptimaccordance with the
YIydzFl Ol dzZNBENRa NBO2YYSYyRIGAZ2yao
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Electric: Electric unit after receiving tuo.

Annual Energy Savings Algorithm

Annual Electric Energy Savings

3000 QR 3R

Where,

(o]
8=

» QI

.YYOO (6]0)

<
o

o

o]
B

w Q® oY "OY [CRON6[0)

For geothermal heat pumps:
"YOO'YOOr "OY'00 00YO'Y
‘0"Y0 08 B "O"Y'00 OE@® p ¢

For PTAC and PTHP

"YOO'YOO'Y
Annual Fuel Savings
p p
o o s YU YO
YR aiod @ [OXIN©)
pTT
Peak Demand Savings
o 6@
3> %’Y YO0 O

For geothermaheat pumps:
00Y O™ "OY0 L
Daily Peak Fuel Savings
Y FYRI 4 i0 00

Lifetime Energy Savings Algorithms:

Lifetime Electric Energy Savings

3Q0Q 3QwuQ 07YD
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Lifetime Fuel Savings
3V b FYRI G i07Yd

Calculation Parameters

Table2-105Calculation Parameters

Variable Description Value Units Ref

nl1zK Annual electric energy savings Calculated kWh/yr
neKSNYa Annual fuel savings Calculated Therms/yr
N Peak Peak Demand Savings Calculated kw
n ¢ K Sy & Daily peak fuel savings Calculated Therms/day
niak Lifetime electric energy savings Calculated kwh
ne¢KSHNYaE Lifetime fuel savings Calculated Therms
n 2K Annual electri? cooling energy Calculated KWhiyr
savings
1 20K Annual electric heating energy Calculated KWhiyr

savings

fici . i
SSE Steady state e |C|ent?y of baselin Sitespecific N/A
gas HVAC equipment

Steady state efficiency of repaire:

SS Sitespecific N/A
& gas HVAC equipment s
Cooling Capacity of electrical uni
Cap 9 p . vy Sitespecific kBtu/hr
receiving tuneup
Heating Capacity of electrical uni
Cap 9 p ) vy Site-specific kBtu/hr
receiving tuneup
Cam Input capacity otinit receiving Sitespecific KBtu/hr
tune-up
Sitespecifie-H, if unknown:
seeAppendix ECode
Energy Efficiency Ratio ofit Compliant
EER Bt -h 141
receiving tuneup Efficienciefppendix-ECode unw FH4s]141]

icioncidr

equipment type and size

Full Load Energy Efficiency Ratio
ground source heat pump
EER receiving tune up (this is measure Site-specific Btu/W-h
differently than EER of an ASHF
and must be converted)

SEER/EER/HSPF/SEE ___. . ) - Sitespecifie-H,_if unknown
Efficiency olinit receiving tuneu — Btu/W-h fa45]141
EER2, HSPF2 Y 9 P seeAppendix ECode
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Variable Description Value Units Ref

Compliant
Efficienciefppendix-ECode
! ciencidor
equipment type and size
Full Load eefficient of
COR Performanceof ground source Sitespecific N/A
heat pumpreceiving tuneup

Sitespecifie-H, if unknown
seeAppendix ECode
Heating Seasonal Performance Compliant
Factor ofunit receiving tuneup Efficienciefppendix-ECode
’ ciencidor
equipment type and size

HSPF Btu/W-h [445]141]

Sk Savings factor, assumed saving 0.05 N/A 143

due completion of tune uf§ -

Look up inAppendixC
Heating and Cooling
EFLIAppendixGHeating-and
Cooling-EFLH
Equivalent Full Load Hours of Look qp 'w
Heating and Cooling

EFLE operation for the average unit FL
) ) HppendixC Heating and
during thecoolingseasof’ ) H

Equivalent Full Load Hours of
EFLK operation for the average unit
during the heating season

Hours 42]138]

Hours 44]140]

Factor used to determine the SEE
GSER 1.02 Btu/W-h
of a GSHP based on its EER
Factor to convert EER the

equivalent EER of an air

GSPK . ) 0.8416 N/A
conditioner to enable comparison
to the baseline unit
GSHPDF Ground Source Heat Pump {bse 0.885 N/A
Factor
3.412 Conversion from Btu to Wi 3.412 Btu/W-h
CF Electric coincidence factor Look upi Table N/A
2-106
Look up inFable2-106Table
PDF Gas peak day factor ooKup I N/A
2-106
EUL Estimated useful life Look up i Years

2-107/Measure LiféSection

46 VEIC estimate. Extrapolation of manufacturer data
4TVEIC 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
1

Peak Factors

Table2-106 Peak Factors

Peak Factor Value Ref

Electric coincidence factor (CF) 0.69 139

Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Fac

Measure Life

Measure life islependenterset to three years as this is a tune maintenance measure aritle gasfelectritypical
equipmentreceiving-a-turaip—EUL is not applicablfl42]

Table2-107Measure Life
I S N
Air-ConditionegReom(RAC) 2 [46]
Air-Cenditionerc-CentraHCAC) 15 B4
Boiler—Hot Water-Steel-Water Fube 24 [148]
Boiler-Hot Water-Steel-Fire Fube 25 [14g]
Boiler-Hot Wateg-Cast-on 35 48]
Boiler-Steant-SteelWater Tube 30 fa48]
Boiler-SteantSteelFire Tube 25 48]
Boiler-Steant-Cast-Hon 30 48]
FurnaceGasFired 22 [249]
Gas-HeatPump 15 B4A
Heat-Pump-Air-Source{ASHP) EE) 744
Heat Pumpe Ground-Source(GSHP) 25 [s0]
Heat PumpPTHP 15 74
Ductless-MiniSplit 15 [452]
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References

{45]138] _NJ utility analysis of heating customers, annual gas usage
[246]139] NEEPMid-Atlantic Technical Reference Manul0 (May 2020).
[2474140] VEIC estimate
[248]141] NMR Group, In¢2018 Pennsylvania Statewide Act 129 Residential Baseline(6&li018).
https://www.puc.pa.gov/Electric/pdf/Act129/SWPhase3 Res Baseline Study Rpt021219.pdf
i j .‘5". aRa-CoRRe - Ra4d - 3"‘ 219 HVAC

DS-Asso e able e e Report-F

SIxp20.ashrae.org/pub -Aasp? r—type=1

[142] California eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life
https://www.caetrm.com/cpuc/table/effusefullife/

[254]143] Residential HVAC Installation Practices: A Review of Research RU&m©E, 2018), Pg 5.

https://www.energy.gov/eere/buildings/articles/residentidivacinstallationpracticesreviewresearchfindings
fa55] 38R 2y wAaMec 5h0 wdz SV 1Ay ¢SOKYAOLE {dz71JLJ2 NI

9FFSOGABS | 5SFda [ A—F Sttpa/SvinG i

alé Hnamy®
0312/decuments/287811/files/501915.pdf

[144] 2026 lllinois TRM V14&Residential Measures, September, 2025.
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https://www.energy.gov/eere/buildings/articles/residential-hvac-installation-practices-review-research-findings
https://dnvnam.sharepoint.com/teams/NJBPUEMVPortfolio2/Shared%20Documents/TRM/PY6%20TRM/PY6%20Stakeholder%20Revisions/Measure%20Drafts/TRM%20Committee%20Reviewed%20Measures/Batch%203/2026%20Illinois%20TRM%20V14
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2.3.10BOILER CONTROLS

Market Residential/Multifamily
Baseline Condition RF

Baseline Existing

End Use HVAC

Measure Last Reviewed September 2024

Changes-Since-Last-\ersio

Description

This measure applies to the installation of reset controls to a residential heating boiler to adjust the boiler water
temperature based otthe outdoor air temperatureA boiler reset control has two temperature sensemne outside the
house and one in the boiler wateks 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 controlThead & a (i rBinfn@uen temperaturesetpointmust be set no more than 10 degrees
F92@S YIydZFl OGdNBNRE NBO2YYSYRSR YAYAYdzy NBGdzNYy G SYLISNI § dzNB @

Annual Energy Savings Algorithm

Annual Electric Energy Savings

0 Q® 0716
Annual Fuel Savings
o« ey O 00 06 N
WM GiYO ——
pTT
Peak Demand Savings
3 016
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Daily Peak Fuel Savings
3D i@ 3'YRi ¢ i0 00

Lifetime Energy Savings Algorithms:

Lifetime Electric Energy Savings

3 QEQ 076
Lifetime Fuel Savings
3D b FYRI G i07YD

Calculation Parameters

Table2-107108107 Calculation Parameters

Variable Description Units Ref

neKSN Annual fuel savings Calculated Thermsl/yr
n ¢ K Sphd Daily peak fuel savings Calculated Therms/day
. i
Cap Input capacity of boiler Site specific kBtu/hr [156]

If unknown, use 117

Savings factor, estimated percent reduction it

SF 0.05 N/A 145
heating load due to controls being installed.
Lookup inAppendixC
. ) Heati d Cooli
EFLKH Estimated full load hours for heating EFLea o ar_1 9o |r_19 hrs 146
HAppendixG-Heating
and-Cooling-EFLH
EUL Effective useful life Lookup inTable Years
2-109Fable2-110109
Lookup inTabl
PDF Peak day factor OoKup Inabte
2-108Table2-109108
100 Conversion from kBtu to therm 100 kBtu

Peak Factors

Table2-108109108 Peak Factors

Peak Factor Value Ref

Electric coincidence factor (CF) N/A

Natural gas peak day factor (PDF) SeeAppendix 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.

Table2-1091101.09 Measure Life

Equipment EUL RUL Ref

Boiler, Hot Water, Steel Water Tube 24 8 147
Boiler, Hot Water, Steel Fire Tube 25 8.33 147 147
Boiler, Hot Water; Cast Iron 35 11.67 147
Boiler, Steang Steel Water Tube 30 10 147
Boiler, Steang Steel Fire Tube 25 8.33 147 147
Boiler, Steang Cast Iron 30 10 147
References

[456]145] GDS Associates, Inc. Natural Gas Energy Efficiency Potential in Massachusetts, 2009, p. 38 Table 6
https://ma-eeac.org/wpcontent/uploads/5_NaturalGasE EPoteniatin-MA.pdf

[A57[146] Simulations of prototypical buildings from the NY TRM updated with NJ weather done by NJ Statewide
Evaluator, May 2022.

{458]147] ASHRAE Handbook, 2015.

f259]148] ETG PY2 Impact Evaluation
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2.3.11FILTER WHISTLE

Market Residentig@iMultifamily
Baseline Condition RF
Baseline Existing

End UseSubcategory Filter Whistle
Measure Last Reviewed December202@larch 2026

Char?ges Since Last 1 Removed ISR variable from measure parameters, ISR values are documentec
Version Appendix J
Description

This section provides energy savings algorithms for filter whistles on air handlers installed in residential settingjs. Dirty
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 foeieéurnaces, 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 Whistte promote regular replacement of filter

Annual Energy Savings Algorithm

Annual Electric Energy Savings

3 QG0 3 QWGQ 3 Q00

Where,
o 00 ™ T @
3Q0Q @ 00 0V'BOYY
3Q0Q o 00 0VBOYY
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Annual Fuel Savings

YD G i0vTo
Peak Demand Savings
3 L)(HQ 60
R0
Daily Peak Fuel Savings
YD i G670

Lifetime Energy Savings Algorithms:

3 Q40 3 Qi 07YD

Lifetime Fuel Energy Savings

FYRI G o"mi {070

Calculation Parameters

Table2-110144410 Calculation Parameters

Description Value Units Ref

nlzKkK Annual electric energy savings Calculated kWh/yr
N1 PBeak Peak Demand Savings Calculated kW
nlauK Lifetime electric energy savings Calculated kwh

n 1 2K Annual heating electric energy savings Calculated kWh/yr

n 1 2K Annual cooling electric energy savings Calculated kWh/yr
KWinotor Motor full load electric demand Calculated, if HP is unknown use 0.37" kW
HP Horsepower of blower motor Site specific, if unknown use €5 HP

Equivalent Full Load Hours of operatiot Lookup inAppendixC Heating and
EFLK for the average unit during the heating  Cooling EFlAppendixc-Heating-and Hours [149
season Coaoling-EFLH
Equivalent Full Load Hours of operatiot Lookup inAppendixC Heating and
EFLKE for the average unit during theooling Cooling EFlAppendixc-Heating-and Hours [150
season Cooling-EFLH

El Efficiency Improvement 15% N/A 151

48 Typical blower motor capacity for gas furnacé ito & HP,Avg ofa HP =0.377kwW
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Description Value Units Ref
SR

Loek-p-by-progron-tppendbed—n
) Service-Ratemrusedefault values:
In-servicerate ) . [160]
Defaultfor Kits =15%. Defaultfor Direc
Install=100%
CF Electric coincidence factor Look up infable2-111Fable2-112111 N/A
PDF Gas peak demand factor Look up infable2-111Fable2-112111 N/A
EUL Effective useful life SeeMeasure LifeéSection Years [154}162154
0.746 Conversion factor for HP to kWh 0.746 KW/HP

Peak Factors

Table2-111112111 Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) 0.69 153
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.

Table2-112113112Measure Life

Filter Whistle 5 1.67 154

References

[260]149] NJ utility analysis of heating customers, annual gas usage
f264][150] VEIC Estimate. Consistent with analysis of PEPCo and LIPA, and conservative relative to ARI.
f262]151] Energy.govMaintaining Your Air ConditionéAccessed 12/16/2022pays that replacing a dirty air filter
with a clean one can lower total air conditioner energy consumption-b$%. 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/maintainingour-air-conditioner
[463]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
[e4]153] t SNI b, ¢wayY a.FaSR 2y .Dsgs9 W5S@gSt2LISyd 2F wSaARSydAlf [2IR tNRFALS F2
I SFG tdzYLlaQ NBAaSIENDKST (KS albNBflFYyR tS8F]1 5STFAYAGAZ2Y O2AYyOARSYyOS FIFOG2NI A& 7
but is referenced by M. M. Straub, dgiAvailable Information for Efficient Evaluation of Dem&idie
Management Programs, Electricity Journal, September 2011 and supported by research conducted by Cadmus on
behalf of the RM Management Committee."

153


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

HVAC

f265]154] DEER 2026ttp://www.deeresources.com/files/DEER2020/download/SupportTablél 2020.xIsx
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2.3.12CEILING FAN

Market ResidentialMultifamily
Baseline Condition TO%DI

Baseline Existing/Dual

End UseSubcategory Ceiling Fan

Measure Last Reviewed September2024pril 2026
Changes Since Last Versio 1__Updated Fyvalue

1 Updated HRig to align with screw based lighting hours of use

Description

This section provides energy savings algorithmsgtferinstallation of arENERGY STAR v4.0 ceiling fan/lightrunit
residential settingsThese units are known to be 60% more efficient than conventional units due to improved motors and

blade desigrit63}[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 Hspeiific existing fan . The baseline
equipment for the second baseline period is a cedenpliant 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

3000 3QGQ 3060

Where,
. $ A U Goii 0 o g 0 5 o 0§ o
2060 h h ] h W p h h
pht T
$ A U @ii 0 F ®© § 0O 5w O I I
ot

155



3 QR © - &
pht T T
Annual Fuel Savings
If fan is located in unconditioned/exterior space:
YD qim
Heating penalty from improved lighting, if fan is located in heated space:

O » ™ot p(

3 G i R T Ol i ‘00 000 O
Peak Demand Savings
3@ 3 3
Where,
W F w
3@ E)Fn e g
3@ Ph___ D& 670 p 0wd
pmmm

Daily Peak Fuel Savings
31 @ 3'YRi ai0 00

Lifetime Energy Savings Algorithms:

No dual baseline:
3 Q60 3 Qi 07YD
Dual baseline:
300 3REW | QNI & BE @A YD QAW | OB Eaddi Qo 0e"8d YYD

Lifetime Fuel Energy Savings

No dual baseline:
YR G i Ww"Mi Gi07YDd

Dual baseline:

HVAC

YD i YR 4ol QRN & RE @i YD YRI 46l i QD LD i Qa QOB YYD
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Calculation Parameters

nltzK
neKSNY
N1 Aeak
n 12K
n 2igk
nn
N
n ¢ K SoY
N2k
n¢KSNY
Days

Hrsan

\N\cw.b

Wmedb

Whighb

\N\cw.q

Wmedq

Whigng

Wh,ight

Woiight

Frn

Table2-113114113 Calculation Parameters

Annual electric energy savings
Annual fuel savings
Peak Demand Savings
Annual ceiling fan savings
Annual light savings
Annual fan peak demand saving:
Annual light peak demand saving
Daily peak fuel savings
Lifetime electric energy savings
Lifetime fuel savings

Days used per year

5FAté Cly ah:
Fan wattage at Low speed of
baseline

Fan wattage at Medium speed of
baseline

Fan wattage at High speed of
baseline

Fan wattage at Low speed of
ENERGY STAR

Fan wattage at Medium speed of
ENERGY STAR

Fan wattage at High speed of
ENERGY STAR

Total lighting wattage of baseline
fixture

Total lighting wattage of energy
efficient fixture

Fraction of homes using fossil fue
heat

Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Site-specific, if unknown use 365
Site-specific, if unknown use 3
TOS: 15
DI: Sitespecific, if unknown use 1&
TOS: 34
DI: Sitespecific, if unknown use 34
TOS: 67
DI: Sitespecific, if unknown use 67
TOS: 6
DI: Sitespecific, if unknown use 6
TOS: 23
DI: Sitespecific, if unknown use 2%
TOS: 56
DI: Sitespecific, if unknown use 5¢€

TOS: 129

DI: Sitespecific, if unknown use
129

TOS: 42

DI: Sitespecific, if unknown use 42

Look-up-ir0 (electric heating)
FeEl (fossil fuel heating)

HVAC

kWh/yr
Thermslyr
kw
kWh/yr
kWh/yr
kw
kw
Therms/day
kWh
Therms
Daysl/yr 158
Hrs/day fa66]158]
Watts f66]158]
Watts fae6]158]
Watts fa66]158]
Watts f266]158]
Watts f266]158]
Watts fae6]158]
Watts 158
Watts 158
N/A
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Variable Description Value Units Ref

Fe+i if unknown, use 0.8
from-Appendix K: DHW and Spac
Heat Fuel Split

Fraction of time spent at Low

0.4 N/A 158
Fows speed of baseline
Fraction of time spent at Medium
R 0.4 N/A fr66]158
edd speed of baseline
Fraction of time spent at High
Fhighb P . 9 0.2 N/A 158
speed of baseline
Fraction of time spent at Low
4 N/A 158
Fowa speed of ENERGY STAR 0 I
Fraction of time spent at Medium
= 0.4 N/A 158
meda speed of ENERGY STAR HB61158]
Fraction of time spent at High
i . 1
Frigna speed of ENERGY STAR 0-2 NIA H86158]
1,000 Conversion from W to kW 1,000 W/KW
—_— . . 156
Hrsignt Lighting hours of operation Look up inFable2-115Table2-114 Hrs/yr 157
HVAG HVAC Interactive Fa(I:tor for Annu Look up in‘-\ppendix F: HVAC N/A 156
Energy Savings Interactivity Factors
HVAC Interactive Factor for Peal Look up iMppendix F: HVAC
1
HVAG Demand Savings Interactivity Factors A H84{156]
HF Heating Factor 0.47 N/A
Effreat Efficiency of heating system 0.8 N/A
CF Electric coincidence factor Look up inFable2-116Table2-115 N/A
PDF Gas peak demand factor Look up inFable2-116Table2-115 N/A
EUL Effective useful life of new unit SeeMeasure LifeéSection Years
RUL Remaining useful life of existing SeeMeasure LifeSection Years

unit

Table2-114115114 L ighting Hours

Installation Location Hrs

Interior 679
Exterior 1643
Unknown 808
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Peak Factors

Table2-115116115Peak Factors

Peak Factor Value Ref

Fan coincidence factor (&fF 0.3 159
Light coincidence factor (fgk) 0.06 [264][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.

Table2-116117116 Measure Life

Equipment EUL RUL Ref
Ceiling Fan 15 5 [264]156]
References

[66]155] &/ S A f Ay I-W@d-eficigPstargfudtiRsh/www.energystar.gov/products/ceiling_fans

[eA156] aakse[!'beL/ ¢9/1bL/!'[ wO9C9wWI9b/ 9 a!b}!'[ 29w{Lhb o
https://neep.org/sites/default/files/resources/Mid_Atlantic. TRM_V9_Final_clean_wUpdateSummary%?20
%20CT%20FORMAT.pdf

f68]157] DNV KEMA Energy and Sustainability, Pacific Northwest National LaboRssigential Lighting End
Use Consumption Study: Estimation Framework and Initial Estinfet8<DOE, 2012), Table 4.4,
https://www1.eere.energy.gov/buildings/publications/pdfs/ssl/2012_residentighting-study.pdf

158

https://www.energystar.gov/sites/default/files/asset/document/light_fixture_ceiling_fan_calculator.xlsx

[#0]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 Con¢litioree?S, 2008)
http://www.puc.nh.gov/Electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/117_RLW_CF%
20Res%20RAC.pdf
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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

HVAC

2.3.13SMART THERMOSTAT

Market -Residential/Multifamily
Baseline Condition RF/TOS
Baseline Existing

End Use Subcategory  Control
Measure Last Reviewed -February-202March2026

Char?ges Since Last 1 Removed ISR variable from measure parametersydfiRs are documented in
Version Appendix J
Description

This measure covers the installationSrhartor ConnectedENERGY STARR(* thermostats applied to singiamily and
multifamily residential HVAC systemls. & & Y I NI ¢ (i K ENER@Y:STliAGGified Kaks the fdlléwing properties
162

Automatic scheduling

hOOdzL) yOe aSyairy3a 6aSt az2yé a | RSFlLdz Go

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:

i  View the room temperature,
9 View and adjust the set temperature, and
1 Switch between off, heating and cooling

1 F@S 1 atdkiA0 GSYLISNY GdzNB  OOdzN>r 08 X 5 Hdn cC

I @S ySite2N] &aiGlyRoe& F@SNI IS LIR2ESNI O2yadzyLliAzy 2F X odn
O2yySOlGA@ate G2 GKS /¢ aSNBAOS LINEPOARSNDA Of 2dzRx SEOS LI

home, such as \Aki routersand smart phones.)

2 | @SN 38

ikK2a$s

GKLE G

9y (GiSNI ySGig2N] &iGlyRoe FFGASNI X podn YAydziSa FNBY dz&ASNIAYGSNI OGAazy o2y

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.

“ENERGY STAR® V2.0 Connected Thermostats is under development.
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HVAC

9 Ability for consumers to set and modify a schedule.

i Provision of feedback to occupants about the energy impact of their choice of settings.

9 Ability for consumers to access information relevant to their HYAC energy consumption, e.g. HVAC run time.

Baseline Case

Mix of standard norprogrammable and programmable thermostats for central heating and cooling systems

Efficient Case

SmartThermostatmeeting the measure description above.

Annual Energy Savings Algorithsn

Note: Conversions from SEER to SEER2, EER to EER2, and HSPF to HSPF2 cap\pedodindEGodeCompliant
Efficienciesppendix-ECedeComphantEfficiencies

Annual Electric Energy Savings

e 200300 30WQ 3Q60
Where,
2060 6@ 0000 mb— YO 5 O
YO'@'Y
3'QuQ 0 ®p 0O"00 O mo R O
Annual Fuel Savings
3D &1 OYY0 Q jy 000 0 =, YO (6] —

Peak Demand Savings

Daily Peak Fuel Savings

)
<
O "
°
=
=

YN 676

YD b Y01 4 i0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3060 3QBQ 07YD
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HVAC

Lifetime Fuel Energy Savings

FYRI ai @M Gi0"Yd

Calculation Parameters

Table2-117118117 Calculation Parameters

Variable Description Units Ref

Calculated
For Online Marketplace
nl1zKkK Annual electric energy savings or Midstream delivery, kWh/yr
look up inTable
2-117Fable2-118
neKSN Annual fuel savings Calculated Therms/yr
n ¢ K Sphd Daily peak fuel savings Calculated Therms/day
nl2auK Lifetime electric energy savings Calculated kwh
n e KSNY Lifetime fuel savings Calculated Therms
n2H Cooling electric savings Calculated kWh/yr
n 1 2 Heating electric savings Calculated kWh/yr
Sitespecific,
Cap Cooling capacity paesidence if unknown use 36 kBtu/hr 167
kBTU/hP®

Site-specific, if unknown,
look up inAppendix E:
CodeCompliant

SEER2 Seasonal energy efficiency ratio of cooling un Efficiencie e Btu/W-h 160 3160
CodeCompliant
ciencies
Look up imppendixC
EFLbL, Equivalent full (I:Zicllirr;osézsocfj:peratlon during £eat|ng arl1d Coollr?g Hours 161 161
and-Coolng-EHH
SKiec,c Cooling energy savings factor 0.07 N/A 165 2165
Electric Cooling: 1
Futoccon Electriccoolingfactor; used to account for the No Electric Cooling: 0 N/A 163 163

presence or absence of an electrimolingsystem
Unknown: 0.39

50 Assumes a 1,800?thome with 20 BTUAt2 cooling load: 1,800 ft2 x 20 BT x 1/(1,000 kBTU/h)BTU/h) = 8 kBTU/h
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Variable Description Units Ref

Site-specific,
Capout Output heating capacity in kBTU/h per resident if unknown use 72 kBtu/hr 167
kBtu/hrst

Sitespecific, if unknown KBtu/hr 167

Cap el Heating capacity in of existing fossil heat unit use 90 kBtu/hi2 =

Sitespecific, if unknown
look up inAppendix E:
CodeCompliant
B -h 160
Efficienciefppendix-E: i -
CodeComphant
cioncies

Heating seasonal performance factrheating
HSPF2 unit. If rated in COP, convert using
HSPF = COP x 3.412

Look up imAppendixC

Equivalent full load hours of operation during Heating and Cooling
heating season EFLAppendixG-Heating

and-Cooling EFLH
Sitespecific, if unknown

look up inAppendix E:

- - CodeCompliant
AFUE Annual fuel util n efficien N/A 160
U ual fuel utilization efficiency Efficiencie E: / 3160
CodeComphant
cioncies

EFLRa Hours 161

Shel Fuel heating energy savings factor 0.06 N/A 165
Shiec,h Electric heating energy savings factor 0.06 N/A 165

Electric Heating: 1
No Electric Heating: 0

Electric heating factor; used to account for the Unknown: look up by

i i K- N/A 164
presence or absence of an electric heating syst Program inAppendix K:
DHW and Space Heat

Fuel Splitor default =
0.15

Feledeat

Fossil Fuel Heating: 1
No Fossil Fuel Heating: |
Fossil fuel heating factor; used to account for tt  ynknown: look up by
Fruelreat presence or absence of a fossil fuel heating  program inAppendix K: N/A 164
system DHW and Space Heat
Fuel Splitor default =
0.95

100 Conversion factor, kBTU to therms 100 kBTU/therms

51 Assumes a 1,800%fhome with 40 Bu/h-ft? heating load: 1,800 ¥x 40 Bu/h-ft?x 1/(1,000 kBu/h)/(Btu/h) = 72 kiBu/h
52 Assumes a 1,800?fhome with 40 Bu/h-ft? heating loadand 80% AFUH,800 fé x 40 Bu/h-ft?x 1/0.80 x1/(1,000 kBu/h)/(Btu/h) =90kBtu/h
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Variable Description Units Ref

Look up inrable

CF Electric coincidence factor 011 N/A

-_9'Fab+e2—1-299i9
Look up inrable

PDF Gas peak day factor 211 P N/A
—_gFableQJ;Zm&-_g

EUL Effective useful life SeeMeasure Life&Section Years

Lookup-inAppendix-J:-in
ISR In-servicerate Service-RatesbBefaultis NA
10

Table2-118119118 Deemed Savings for Online Marketplace Smart Thermostats

CEHI Equipment Combinations k12K k{2 k¢ KSN

Boiler and No Cooling 0 - 62.0357

Furnace (NotWeatherized) 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 (Naieatherized) 160.603 - 65.1375
CAC, Electric Resistance 1,382.408 - 0
ASHR Split 706.3351 - 0
ASHR Package 782.8119 - 0

Peak Factors

Table2-119120119 Peak Factors

Electric coincidence factor (CF) N/A

Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Fact

Measure Life

The effective useful life (EUL) is 5 ygags]f174166}.
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References

fA74j160] ¢ HlALb ¢9wb! ¢Lhb![ 9b9wD, /hb{9wx! ¢Lhb /h59 6L9/ /0O pw L// 5LDLC![ [/ h59{ ®¢
Codes.iccsafe.org. Accesskthuary23, 2023 https://codes.iccsafe.org/content/IECC2012P5/chaplece-
commercialenergyefficiency

f#2]161] _Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide
Evaluator, May 2022

[#3]162] ENERGY STAR® Program Requirements Product Specification for Connected Thermostat Products,
Eligibility Criteria Version 1.@anuary 201y pg. 10
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Program%20Requirements
%20for%20Connected%20Thermostats%20Version%201.0.pdf

[A74]163] EIA Residential Energy Consumption Survey (RECS) 2015 for Middle Atlantic States, Table HC7.7

https://www.eia.gov/consumption/residential/data/2015/hc/php/hc7.7.php a ! y1 y 26y é OF f OdzZ F GSR +Fa (GKS
number of homes with central AC divided by the total number of homes).

[275]164] EIA Residential Energy Consumption Survey (RECS) 2015 for Middle Atlantic States, Table HC6.7
https://www.eia.gov/consumption/residential/data/2015/hc/php/hc6.7.phdp & ! y 1y 26y € OF £ OdzZ I §SR | a GKS

number of homes with electric heat divided by the total number of homes).

fE76]165] TRM MidAtlantic Technical Reference Manual:VersiofNIBEP, 2020), Pg 10dtps://neep.org/mid-
atlantictechnicatreferencemanuattrm-v10

[277166] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table
for 2020,http://www.deeresources.com/files/DEER2020/download/SupportTablél 2020.xIsx

[A78]1167] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Pkéensiors 10
Pg308

165


https://codes.iccsafe.org/content/IECC2012P5/chapter-4-ce-commercial-energy-efficiency
https://codes.iccsafe.org/content/IECC2012P5/chapter-4-ce-commercial-energy-efficiency
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Program%20Requirements%20for%20Connected%20Thermostats%20Version%201.0.pdf
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Program%20Requirements%20for%20Connected%20Thermostats%20Version%201.0.pdf
https://www.eia.gov/consumption/residential/data/2015/hc/php/hc7.7.php
https://www.eia.gov/consumption/residential/data/2015/hc/php/hc6.7.php
https://neep.org/mid-atlantic-technical-reference-manual-trm-v10
https://neep.org/mid-atlantic-technical-reference-manual-trm-v10
http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx

Lighting

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 September2024pril 2026

Changes Since Last Versio ¢  Removed negative sign, 0.03412 factor M&'Q from fuel savings algorithm, addec

x10 conversion factor to convert MMBtu to therm

{__Updated Fuvalue

Added nightlight measure life

Added coincident factor for exterior lighting

1
1
___Updated language regarding direct install program baseline
1

Removed ISR variable from measure parameters, ISR values are documented
Appendix J

Description

This section provides energsndngalgorithmsfor the installation of screwn ENERGY STAR bEReral servicéeamps
ENERGY STAR LED fixtlEBERGY STAR specialtylafps, Nightlights, and Holiday Lights.

Savings from lamps arfiktures 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 efficadysing the relationship in this section, the baseline lamp wattage for
General Service Lampdiistalled lumens divided by 45 lumens per wattmpliant with Federal regulations issued on

May 8, 2022and New Jersey P.L. 2021, c. 464 minimum stan@eg@s- [175] Full compliance with this standard by
retailersshall-commeneeommencel on August 1, 202382} [174]

Note: Measures in common areas of higee multifamily buildings (more than three stories) follow the commercial
measure sectionMeasuresn low-rise multifamily buildings or within dwelling units of higlee multifamily buildings
follow residential protocol.
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Lighting
Baseline Case

ENERGY STAR Lamps and Fixtures: Baseline wattage assbmegual to the installed lumens divided by 45 lumens per
watt for general service bulbs in kits and retail distributibex-directinstatilights-exemptirom-er-installed-prior-to

emen he siipe baseline-w ge-is-unknown e-the-baseline-wattage

S H

For lights installed through a direct install program, the baseline is thesgéeific preexisting fixtures. If the prexisting
fixture wattage is unknown, assume based on product type and vintage:

_If the preexisting fixtures were EISA compliant (i.e. manufactured after August 1, 2023), calculate baseline
wattage using 45 Im/watt

1__If the preexisting fixtures were exempt from EISA based on type, or installed prior to EISA compliance, use
baseline wattage assumptionsf Table2-121, Table2-122, andTable2-123,

Nightlights: Non LED Nightlights, assumed 6.75 watts.

Holiday Lights:raditionalincandescenholidaylightswith 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:

OF  OF

3FQEQ 0 ———F—F Oii p Owo —0OY'Y
pht T T
Where,
. 006 &Q
W R
UL
Nightlights:
w O ; aQu
3 QW0 N hi
pmnmn
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Holiday Lights:

Lighting

yase "o Yoo 0 Yoo "0 Yo
Where,
I WL W 0 0 "Oii
Y'QuQ =
pmmm
o (AN VS 0 0 "Oii
Y QuQ -
pht 1t T
o W p [ 0 0 "Oii
Y QuwQ -
pmmm
Annual Fuel Savings
ENERGY STAR Lamps and Fixtures:
YD — 0 ©F__O5 O+-"0ii ‘0w 6 idamal "0 rr
~ b+ 0
ph T T [eEeRel T P

No fuel savings associated with Nightlights and Holiday Lights.

Peak Demand Savings
ENERGY STAR Lamps and Fixtures:

, ® j
3o

pltmm

(bV
" 50 p O0d

No Peak Demand Savings associated with Nightlights and Holiday Lights.

Daily Peak Fuel Savings

3D @
Lifetime Energy Savings Algorithms
Lifetime Electric Energy Savings
3 QW
Lifetime Fuel Savings
3YI b

FYRI 4id 00

3 QuQ 07YD

FYMi Gi07YD
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Calculation Parameters

Variable Description Value Units

nlzK
NEKSN
N1 Pea
n i K SN

Nq

Wh.es

Wq,ES

Lumensg

Finini

Fez

Feo
Nouios

Nstrands

Hrss

HVAG

HVAG

HVAG

Table2-120121120 Calculation Parameters

Annual electric energy savings
Annual fuel savings
Peak Demand Savings
Daily peak fuel savings

Quantity of energy efficient
fixtures

Wattage of baseline fixture

Wattage of energy efficient fixture
Lumens of energy efficient fixture

Percentage of holiday lights that
FNBE aYAYyAE

Percentage of holiday lights that
I NB% a

Percentage of holiday lights that
I NBE &
Number of bulbs per strand
Number of strands of lights per
package
Annual Hours of Operation
HVAC Interactive Factor for Annu
Energy Savings

HVAC Interactive Factor for Peal
Demand Savings

Heating factor, or percentage of
lighting savings that must be
heated

Calculated
Calculated
Calculated

Calculated

Sitespecifc

EISA Compliant: Calculated based

algorithm above
Exempt from EISA Compliance:
Sitespecific, if unkown look up in
Fable2-122Table2-121, Fable

2-123Table2-122, Fable2-124T able

2-123
Sitespecifc

Sitespecific

Sitespecific, if unknown use 0.5

Sitespecific, if unknown use 0.25

Site-specific, if unknown use 0.25
Sitespecific, if unknown use 50

Sitesspecific, if unknown use 1

Sitesspecific, if unknown use 679
Look up iMppendix F: HVAC
Interactivity Factors
Look up iMppendix F: HVAC

Interactivity Factors

Look up iMppendix F: HVAC
Interactivity Factors

kWh/yr
Therms/yr
kw

Therms/day

N/A

kKWW

Lumens

%

%

%
Bulbs/Strand

Strands/package

Hrslyr

N/A

N/A

NAMMBtu/kWh

Lighting

Ref

178

172

172

172

F8H173]

173

168

fre]168]

fre]168]

fre]168]
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VEUEL][ Description Value Units

SR

Feri

Wi

HrsuL daily

365
1,000

0034120
Wq.mini
W, mini

Woc7
Wh,c?
Wico

Wh,co

45

Hrsw

CF
PDF

EUL

. e
e H-Service-Ratewr-use-default-vak NIA
=0.92
Efficiensy-alaeatiag-sysam 63 BEA
F-+ O (electric heating)
Fevi 1 (fossil fuel heating) N/A

B if unknown, us®.8

Fraction of homes using fossil fue
heat

Average watts replaced for an LE

nightlight installaton 6.75 w

e e 2 2
Days per year 365 Day/yr
Conversion from watts to kW 1,000 W/KkW

Conversiorﬁa;;ﬁsm MMBtu to _ 10 ThermskWAMMBu
Wattage of LED mini bulbs 0.08 W/Bulb
Wattage of incandescent mini 048 W/BUlb
bulbs

Wattage of LED C7 bulbs 0.48 W/Bulb
Wattage of incandescent @ulbs 6 W/Bulb
Wattage of LED9Dbulbs 2 W/Bulb
Wattage of incandescent9®ulbs 7 W/Bulb

Conversion from lumens of energ
efficient fixture to wattage of 45 Lumens/watt
baseline fixture

Annual hours of operatiofor

150 Hrs/

Holiday Lights e
Electric coincidence factor Look up inFable2-125Table2-124 N/A
Gas peak day factor Look up inFable2-125Table2-124 N/A

Effective useful life (use AML for
EREP/DI, use EUL for TOS/NC SeeMeasure Life&Section Years
Measure Life Section)

Table2-121122121 Exempt Standard Lamp Baselines

Lighting

Ref

F89

Fes]

H84]176]

170

proiTl)

F80]172]

172

172

F8ey172]
172

172

172

A-Lamp <310 Use ENERGY STAR Watts Equivalent
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Lighting

(A15, A17, A19, A21) 310¢ 749 40
750¢ 1,049 60
1,050¢ 1,489 75
1,490¢ 2,600 100
> 2,600 Use ENERGY STAR Watts Equivalent

Table2-122123122 Exempt Specialty Lamps Baseline

o0 BPE Sese e

<90 Use ENERGY STAR Watts Equivall
90¢ 179 10
180¢ 249 20
250¢ 349 25
E26 and E17 350¢ 749 40
750¢ 1,049 43
Globe 1,050¢ 1,489 53
1,490¢ 2,600 72
All G (G30, G25, > 2,600 Use ENERGY STAR Watts Equivalc
G16.5) <90 Use ENERGY STAR Watts Equivall
90¢ 179 10
180¢ 249 20
E12 (Candelabra) 250¢ 349 25
350¢ 499 40
500¢ 1,049 60
> 1,049 Use ENERGY STAR Watts Equivall
<90 Use ENERGY STAR Watts Equivall
90¢ 179 10
180¢ 249 20
Globe (G40) E26 (MEdIiEL’lrg)' E17,and 250¢ 349 25
350¢ 499 40
500¢ 1,049 60
> 1,049 Use ENERGY STAR Watts Equivall

E26 (Medium) and E17 <70 Use ENERGY STAR Watts Equivall
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S0 Type S Type

b,ES

70¢89 10

90¢ 149 15

150¢ 299 25

300¢ 749 40

750¢ 1,049 43

1050¢ 1,489 53

Decorative (Shapes 1,490¢ 2,600 72
Z]fif%AlB;&CEAéé > 2,600 Use ENERGY STAR Watts Equivall
F10, F15, ST, S14) <70 Use ENERGY STAR Watts Equivall

70689 10

90¢ 149 15

Candelabra base E12 150¢ 299 25

300¢ 449 40

450¢ 1,049 60
> 1,049 Use ENERGY STAR Watts Equivalc

Table2-123124123 Exempt Reflector/Flood Lamps Baseline

Bulb Type Lumen Range Wh,es

200- 299 30
300¢ 718 45
719¢ 810 50
811¢ 1,002 55
R20 1,003¢ 1,202 65
1,203¢ 1,516 75
1,517¢ 1,733 90
1,734¢ 2,184 100
>2,184 120
200- 299 30
300¢ 718 40
PAR20
719¢ 810 50

811¢ 1,002 55
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Bulb Type Lumen Range Wh,es

BR30, BR40, ER40

ER30

PAR30, PAR38, R40

R14, PAR16, R16

1,003¢ 1,202
1,203¢ 1,516
1,517¢ 1,733
1,734¢ 2,184
>2,184
200¢ 299
300¢ 399
400¢ 649
650¢ 1,419
1,420¢ 1,789
1,790¢ 2,045
2,046¢ 2,578
> 2,578
200¢ 299
300¢ 399
400¢ 956
957¢ 1183
1184¢ 1419
1420¢ 1789
1790¢ 2045
2046¢ 2578
> 2578
639¢ 847
848¢ 956
957¢ 1,183
1,184¢ 1,419
1,420¢ 1,789
1,790¢ 2,045
2,046¢ 2,578
> 2,578
200¢ 299
300¢ 399

65
75
90
100
120
30
40
50
65
75
90
100
120
30
40
50
55
65
75
90
100
120
40
50
55
65
75
90
100
120
30
40

173



Lighting

Bulb Type Lumen Range Wh,es

400¢ 499 50
500¢ 599 60
600¢ 1,000 65
<450 35
MR16 450¢ 600 50
> 600 75
For any lamps/bulb types for reflector lamps Al Use ENERGY STAR Watts
not captured in the criteria above Equivalent

Peak Factors

Table2-124125124 Peak Factors

Peak Factor - CInserted  Cells

Electric coincidence factor (CF) Interior lighting (lamps, fixtures, nightlights) 0.06
Electric coincidence factor (CF) Exterior lighting (e.q., holiday lights, exterior fixture 0.00
Natural gas peak day factor (PDF R N/A \ Inserted Cells

Measure Life

Table2-1251261.25Measure Life

Equipment AML (for EREP/DI) EUL (for NC/TOS) Ref

. 179
Lamps and Fixtures 4 15 180111
Nightlight - 10
References

[7oy168] dakbS5[ ! be¢L/ ¢9/ 1 bL/![ wOCOWOb/ 9 a!b!![ z9w{Lhb ¢ddPé yORD
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%20CT%20FORMAT .pdf
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https://www1.eere.energy.gov/buildings/publications/pdfs/ssl/2012_residentighting-study.pdf

f284][170] Jackie BergeNJ Comfort Partners Energy Saving Protocols and Engineering Est{ippdied Public
Policy Research Institute for Study and Evaluation (APPRISE), 2014), Pg 21,
https://www.njcleanenergy.com/files/file/Protocol%20and%20Engineering%20Estimate%20Summary.pdf

{82]171] Southern California Edison Company, EEDtroluminescent & Fluorescent Night Lights: Work Paper
WPSCRELGO0029 RefFgpruary 2009)pp. 2,3
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https://www1.eere.energy.gov/buildings/publications/pdfs/ssl/2012_residential-lighting-study.pdf
https://www.njcleanenergy.com/files/file/Protocol%20and%20Engineering%20Estimate%20Summary.pdf

Lighting

f283]172] The DSMore Michigan Database of Energy Efficiency Measures: Based on spreadsheet calculations using
collected data
{284]173] _Typical values of lights per strand and strands per package at Home Depot and other stores

[85[174] GwS3AdA F GA2ya0I2PDE YORD 2 gsdNBIdA I GAZyaov3zgo | 0084

https://www.regulations.gov/document/EERED21-BT-STB00120022.

[ee]175] 6bS¢ WSNESE-Hhnpmcp wSEdzaihN { Sadriz2ydé yoRd [ SIA{OFIyod

https://legiscan.com/NJ/bill/A5160/2020.

n L@ ao an a-10/chapte hehantarD/n 430#430.32

[176] https://www.ecfr.gov/current/title-10/chapterll/subchapterD/part-430#430.32

[288]177] Based on RECS 2015 data for Middle Atlantic Region (Table HC6.7).

{89]178] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Rydfgnaios
10. (New York State Joint Utilities, Z)2Pg341-344,
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fecOb45a3c6485257688006a701a/72c23decff52920a85257f11006
71bdd/$FILE/NYS%20TRM%20V10.pdf

[290]179] 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/filessENERGY %20STAR%20Lamps%20V2.1%20Final%20Specification.p
df
{4914]180] 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%20V?2.2%20Final%20Specification.pdf
f292]181] 2021 Pennsylvania TRM, Volu@)dResidentiaMeasures http://www.puc.pa.gov/pcdocs
[2931——ResidentiaAMLvalue based on analysis conducted in Maryland. Reference: Recommended Estimated
Useful Life Assumptions for the EmMPOWER Upstream Lighting Programs, Joint Recommendation, PSC Staff, PSC
Independent Evaluator, Office of Peoples Counsel, Maryland Energyi&ttation and EmPOWER Electric
Utilities, Case No. 9648.
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https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430#430.32
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f1100671bdd/$FILE/NYS%20TRM%20V10.pdf
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f1100671bdd/$FILE/NYS%20TRM%20V10.pdf
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
https://www.energystar.gov/sites/default/files/Luminaires%20V2.2%20Final%20Specification.pdf
http://www.puc.pa.gov/pcdocs

Lighting

2.4.2 OCCUPANCY SENSOR

Market Residential/Multifamily
Baseline Condition RF/TOS

Baseline Existing

End Use Subcategory Control

Measure Last Reviewed -February-2024pril 2026

Changes Since Last Versio ¢ added the x10 conversion factor for heating penalty calculation

1 Updated References

Description

This measure defines the savings associated with installivgjlaor ceilingmountedoccupancy sensor that switches
lights off after a brief delay when it does not detect occupancy.

Note: Measures in common areas of higée multifamily buildings (more than three stories) follow the commercial
measure section . Measures in lgige multifamily buildings or within dwelling units of higlke multifamily buildings
follow residential potocol.

Baseline Case
The baseline case ddighting 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
of efficient and inefficient lighting.

Annual Energy Savings Algoritrem

Annual Electric Energy Savings

3AEQ o Tt R i YO—ONY- p 0wd
Annual Fuel Savings
FYR ai o fpftmm Qi YA OWYOL8800d 0 pT

NOTEThe x10 conversion factor converts reduced lighting electricity (kWh) to equivalent space heating energy (therms),
accounting for watto-Btu conversion and embedded HVAC system efficiency assumptions
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Lighting
Peak Demand Savings
3@ o Foft T "YEO OYYE6 O p "Owd 6
Daily Peak Fuel Savings
YD b FYRI 4 id 0’0

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q 3QEQ 07YD

Lifetime Fuel Energy Savings
FYRI ai  @"Mi ai0’Yd

Calculation Parameters

Table2-1261271.26 Calculation Parameters

nl12kK Annual electric energy savings Calculated kWh/yr
neKSN Annual fuel savings Calculated Thermsl/yr
N1 Beak Peak Demand Savings Calculated kw
¢ K SpND
n B Daily peak fuel savings Calculated Therms/day
k
nlauk Lifetime electric energy savings Calculated kwh
n ¢ KSNI Lifetime fuel savings Calculated Therms
W Total wattage of the fixture(s) being Site specific, if unknown w 194
d controlled by the occupancy sensor assume 105.5
VG Percentage of lann.ual lighting energy saved Site-specific, if unknown % 187
lighting control assume 49%
Fodjpro2fs
; 93}494]183
Hrs Average hours of use per year - Hours
g per yi Look up inTable2-127 18411185
186
HVAC HVAC Interactive Fe.lctor for Annual Energ  Look up |rAppend|x F: HVAC N/A 186
Savings Interactivity Factors
HVAG HVAC Interactive F.actor for Annual Fuel  Look up imPpendix F: HVAC N/A [294]186]
Savings Interactivity Factors
HVAG HVAC Interactive Factor for Peak Deman: Look up imPAppendix F: HVAC N/A 1204]186]

Savings Interactivity Factors
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I S T

1,000 Unit Conversion, kW/Watts 1,000

Look up inFable2-129Peak
CF Electric coincidence factor Faetors N/A
Table2-128
Look up inFable2-129Peak
PDF Gas peak day factor Faetors N/A
Table2-128

Effective useful life (use AML for EREP/DI,
EUL for TOS/NC per Measure Life Sectiol

EUL SeeMeasure Life&Section Years

Table2-1271281.27Hours

Installation Location Annual Hours

Residential interior & #unit Multi Family 679
Multi Family Common Areas 5,950
Unknown 679

Peak Factors

Table2-128129128 Peak Factors

Electric coincidence factor (CF) Look upin Fable2-13dTable2-129 [198]1199]200]
Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Factor [190][191][192

Table2-12913061.29 Summer Electric Peak Coincidence Factors

Installation Location Coincidence Factor (CF)

Residential interior and Utility Peak CF 0.059
in-unit Multi Family PJM CFE 0.058
Multi Family Common Areas PJM CF 0.86
Exterior PJM CF 0.018
Utility Peak CF 0.059

Unknown
PJM CF 0.058
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Measure Life

Table2-130131130Measure Life

[203]12041205]195]
4 15

Lamps and Fixtures

196][197
References
183] . &SR 2y bl @AAlyld /2yadzZ GAy3as a9Yth29w wSAARSYGAFE [AIKGAYI t NEINIYY H

LYOSYyG2NE YR 1 2dNB 2F | a8 {(GdzRReé¢ ! dadzad omZ wamt3I LI IS mod ¢KS | h! @It dzS
{96]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
GKS | 2YYZ2y-Ared\Spdcificfiassinfptiond 2 hours per day or 5913 annually) from the Cadmus Group
LYo®s dal daal OKdzaSdida adzZ GATFIYAE-3 tNRBIANFY LYLIOG !'yltearaéds WdZe& HanmMHI LI H
[o7y185] ! y1y2éyé FaadzySa | -t ddtiRdily dpplication A y G SNA 2 NJ 2NJ A Y
[ogyige] GaksS5[!be¢L/ ¢9/ 1 bL/![ w9 C9 w9 bastAcceasedoNovefber23, 80P4. hb dhdé Yy ORD
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/INEEP_CI_Lighting LS FINAL Report v&r9-8170.pdf
[299]187] Average of two studies. Navigant Consulting. Department of EnergySatiel Lighting Program. Energy
Savings Estimates of Sefitiate Lighting in General lllumination Lighting Applications. September ZBi6study
estimates a 7% energy savings from connected lighting in residential applications. (Tdpl&ficiency
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 signifamounts of dimming of lamps that
were on nordimming circuits, but did not quantify the savings associated with this consumer action.
f200][188] _First year ISR of 0.9 (EMPOWER MD Lighting Study, EY5). Assume lifetime ISR of 29882006
California Residential Lighting Evaluations, and used in the Uniform Methods Project). Assume half of bulbs not
installed in year one are installed in year tvemd 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] ¢ KS ONRGSNAF GKFG INB dzaSR G2 RSGSNNAYS 6KSUKSNI SldALIYSYG Aa G2LISNI (A2
there is no related industry standard practice. This TRM provides assumptions for estimating savings and costs for
early replacement measures, but doest address this threshold question of whether a measure should be
considered early replacement
190] . FaSR 2y bl @AILyd [/ 2yadAg GdAy3d a9Yth29w wSEARSYGAlIt [AIKGAYT t NPINI YY Hn
LY@SyGi2NE FyR 1 2d2NE 2F ' a8 {(GdzRéé¢ ! dz3dzald omZI wHamTI LI IS wmp
[203]191] Consistent with value currently used for EMPOWER Maryland Programs as of October 1, 2017. Derived
from C&l common area lighting coincidence.
[204]192] Calculated from Itron eShapes, which is 8760 hourly data by end use for Upstate New York.
f205]193] NavigantComEd Luminaire Level Lighting Control IPA Program Impact Evaluation Rafgler8.1 Page
10 https://icc.illinois.gov/docket/P202@486/documents/299941/files/523013.pdflast accessed April 14, 2026
f206]194] Statewide Evaluation Team (GDS Associates Inc, Nexant, Research Into Action, Apex Analytics LLC),
Energy Efficiency Potential Study for Pennsylv@tia5), Appendix D, PgID
https://www.puc.pa.gov/pcdocs/1345079.pdf

179


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

Lighting

f207[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/filessENERGY %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).

L hnAnans af-goVv b Y a 620V 2 2% al% bttt/ www.en

ergystar.gov/sites/default/files/Luminaires%20V?2.2%20Draft%20Specificationlidt accessed April 14, 2026

197 ResidentiaAMLvalue based on analysis conducted in Maryland. Reference: Recommended Estimated
Useful Life Assumptions for the EmMPOWER Upstream Lighting Programs, Joint Recommendation, PSC Staff, PSC
Independent Evaluator, Office of Peoples Counsel, Maryland Energyi&ttation and EmPOWER Electric
Utilities, Case No. 9648.
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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

Lighting

181




Plug Load

2.5 PLUG LOAD

2.5.1 OFFICE EQUIPMENT

Market ResidentigdMultifamily
Baseline Condition TOS

Baseline Code

End Use Plug Load

Measure Last Reviewed December 2022

Description

Thissection provides deemesavingsor installingENERGSTAPRffice equipmentcomparedto standardefficiency
equipmentin residentialand multifamily applications

Per unit savings are primarily derived from the ENERGY STAR calculator for office equip&ians].
Baseline Case

The baseline condition is assumed to be standard equipmesinufar typeused in a residential setting.
Efficient Case

The efficient condition is ENERGY STAR equipment m&NBRGY STAR v8 Eligibility Critesial[207199} and used in a
residential setting.

Annual Energy Savings Algorithm

Annual Electric Energy Savings

3QGQ 0 ¢ ¢ A AdplodA-Adblepse ¢
Annual Fuel Savings
YR G070
Peak Demand Savings

3 Qo 0 & & oA AdplosA-Adblepse ¢
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Daily Peak Fuel Savings

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3060

Lifetime Fuel Savings

Calculation Parameters

Table2-1311321.31 Calculation Parameters

Variable Description

nltzK Annual electric energy savings
N1 Peak Peak Demand Savings
N e Lifetime electric energy savings

Table2-132133132 Office Equipment Energy and Demand Savings VapersUnit

676

3QBQ 07YD

.

Look upin Table
2-137Fable2-133132

Look upin Table
2-137Table2-133132

Calculated

Units

kWh/yr

kw

kWh

Plug Load

Ref

198

198

Computer(Desktop)
Computer(Laptop)
A6 images/min
5 <images/minKL5
15<images/mink20

20<images/mink30
Printer (laser,

<i )
monochrome) 30<images/mintd0

40<images/mintp5
65 <images/mint@2
82<images/mint@0
> 90images/min
Printer (Ink Jet)

A6 images/min

119
22
37
26
24
42
50

181

372

542

686

57

0.0161
0.0030
0.0050
0.0035
0.0031
0.0057
0.0068
0.0244
0.0502
0.0732
0.0926
0.0008
0.0077

198
198

198

198
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5<images/mimKL0 48 0.0065
10<images/mintR6 52 0.0070
26 <images/mink30 93 0.0126
Z":Slgfru;zt:l”d?r z‘r:g 30<images/miniG0 248 0.0335 198]206198

50 <images/minip8 420 0.0567
68 <images/mink30 597 0.0806
> 80images/min 764 0.1031

Multifunction Device(Ink Jet) 6 0.0008 198

Monitor 8 0.0032 198

Peak Factors
Peak savings are incorporated in the demand savings values above.
Measure Life

The measure life for residential office equipment is 5 y¢ap§}268204.

References
{209]198 ENERGY STAR Office Equipment Calctilépsr//dnr.mo.gov/sites/dnr/files/media/file/2021/01/office
equipmentcalculator.xlsxt SNJ t ! ¢wayY a! aAay3a I O2YYSNDAIE 2FFAO0S SljdaALIYSyid tf2FR &Kk LISE

savings that occur during the PIM peak demand period was calculated and multiplied by the energy savings. As of
December 1, 2018, the published ENERGY STAR Office Buulfatoellator 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 measureefleiry savings for \\6ompliant

models. This characterization should be updated when an updated ENERGY STAR Office Equipment Calculator
0502YSa | @LAtlof Sa¢

{210]199] ENERGY STAR Computers Final Version 8.0 Specification Rev. July 2022
233200 Residential desktop measure li@alifornia Public Utilities Commission EUL Table, version 027 (updated

November 12, 2022). Accessed December 30, 20®22s://www.caetrm.com/shareddata/valuetable/EUL/027/
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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 ResidentidlmuttifamilyMultifamily
Baseline Type TOS

Baseline Code

End UseSubcategory Electronics

Measure Last Reviewed December 2022

Description

CKAA YSI&adaNB NBfIGi8Sa G2 G(KS dz2LlJAadNBIFY LINBY2(GA2y 2F (St S@rarzya YSSGay3a GKS 9b9
Eligibility Criteria.

Baseline Case

The baseline condition is assumed to be a televisieeting the Energy Star 8.0 efficiency standard ased 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

3000 QEQ Q0

Annual Fuel Savings

3D & i 070
Peak Demand Savings
@ Qo Qe 60
Daily Peak Fuel Savings
Y i@ 676
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Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q

Lifetime Fuel Savings

3D 6

Calculation Parameters

nlzK

n 1_ Peak

Nk

kWh,

KWh,

KW

KW,

CF

PDF

EUL

Diagonal screen size

3QdQ 07YD

.

Table2-133134133 Calculation Parameters

Annual electric energy savings
Peak Demand Savings
Lifetime electric energy savings
Annual electric energy savings for baseli

case

Peak Demand Savinfgs efficient case

Peak Demand Savinfys baseline case

Annual electric energy savings for efficie
case

Coincidence factor

Gas peak demand factor

Effective useful life of new unit

Calculated
Calculated
Calculated

Look up inrable
2-134Fable
Soanis

Look up inrable
2-134Fable
Ll

Look up inrable
2-135Fable
Zlzolen

Look up inrable
2-135Fable
Lleolel

Look up inrable
2-136Fable
Ll

Look up inrable
2-136Fable
Ll

SeeMeasure Life
Section

KWhiyr
kW
kWh

kWh/yr

kWh/yr

kw

kw

N/A

N/A

Years

Plug Load

[201}f209204{202}210202

[201}r2092014{203}f211203}

[201}f209204/202}2 10202

[201}2092014{203}f211203}

Table2-134135134 Conventional and ENERGY STAR kWh

Conventional kWhb

20 35.3

ENERGY STAR kWhq
30.9
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Diagonal screen size Conventional kWhb ENERGY STAR kWhqg
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

Table2-135136135 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

Table2-1361371.36 Peak Factors

Peak Factor Value Ref

Electric coincidence factor (CF) 0.21

Natural gas peak day factor (PDF) N/A

53 The coincidence value is an estimate based on thenode 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 yef81]209201}
References

[232]201] d&Consumer_ElectronicCalculatoé. October 2016 Energystar.govAccesse®ecember 92022.
https://www.energystar.gov/sites/default/uploads/buildings/old/files/Consumer_Electronics_Calculator.xIsx

{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%20Requirerdénts.p

[234]203] ENERGY STARGst Efficient 2020 Recognition Criteria Televsions
https://www.energystar.gov/sites/default/files/Televisions%20ENERGY%20STAR%20Most%20Efficient%202020%
20Final%20Criteria.pdf
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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 ResidentigMultifamily
Baseline Condition RF

Baseline Existing

End UseSubcategory Control

Measure Last Reviewed JandanMay 20264

Changes Since Last Version Removed ISR variable from measure parameters, ISR values are docume

in Appendix J

Description

Advanced Power Strips (APS) are surge protectors that contain a number of g@veersockets. 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 controlledg@wer

sockets when they sense that the appliance plugged into the master socket has been turned off. Conversely, the appliance
plugged into tke master control socket has to be turned on and left on for the devices plugged into the gawer

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 orther item powering off, which then powers off the controlled outlets to save energy. Active power

O2yadzyLliAzy Aa YrFyll3aISR o0& G(GKS ¢ASNIH dzyAl o0& Y2yAid2NRYy3I | dzaSNDRa Sy3al 3asSySyi
infrared remote signals sensing or motisensingAfter 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 eastto identify activity, while Tier 2 Infrarédccupancy Sensing {IR

0OS) use remote signals as well as an occupancy sensing component to detect activity and sense fosttimeswm.

Due to uncertainty surrounding the differences in savifoggeeach 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 contuexisd
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

3QWQ TYi $QQYL-ONY'Y

Annual Fuel Savings

3 G i 070
Peak Demand Savings
3@ 0é OmMY oYy
Daily Peak Fuel Savings
YD b .o

Lifetime Energy Savings Algorithms:

Lifetime Electric Energy Savings

3°QuQ 3QwQ 07YD

Lifetime Fuel Energy Savings

FYRI ai @Mi Gaio’Yd

Calculation Parameters

Table2-1374-381.37 Calculation Parameters

Variable Description Units Ref

nl1zKkK Annual electric energy savings Calculated kWh/yr
neKSN Annual fuel savings N/A Thermsl/yr
N1 PBeak Peak Demand Savings Calculated kw
n ¢ K Sehid Daily peak fuel savings N/A Therms/day
nlauK Lifetime electric energy savings Calculated kwh
Usage Annual usage of S)grtie;m connected to pow Lookup inTabﬁlBgFable KWh 04
ERP Energy reduction percentage Lookup inTable2-138Fable N/A 204
2139138
Look-up-by-pregram-in
ISR ) Appendix-J-Hservice Rates NIA [212]
2-139
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Variable Description Value Units
Lookup inTable2-138Fable
Load Demand of system connected to power str PP kW
4 P 2139138
Energy reduction percentage during peak Lookup inTable2-138Fable
ERPBeak . N/A
period 2139138
. - Look up inTable2-139Fable
CF Elect d facti N/A
ectric coincidence factor
Look up infable2-139Fable
PDF Gas peak demand factor N/A
P 2-140139
EUL Effective useful life SeeMeasure Life&Section Years

Table2-138139138Impact Factors for Advanced Power Strip Types

Strip Type EndUse

Plug Load

Ref

204

204

Home Entertainment

Tier 1 Center 0.27 0.20 0.86 471
Tier 1 Home Office 0.21 0.18 086 399
Tier 1 Unspecified 0.25 0.19 0.81 449
Tier 2 Unspecified 0.44 0.41 076 471

Peak Factors

Peak demand savings are accounted for in the percent reduction factors presented above.

Table2-139140139 Peak Factors

Peak Factor Value

Electric coincidence factor (CF) N/A

Natural gas peak day factor (PDF) N/A

Measure Life

Table2-140144149 Measure Life
Equipment EUL
Smart Strip 5

0.057

0.043
0.051
0.058

Ref

Ref

205

191
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References

[245]204] RLPNC13Y ! ROFYyOSR t26SNJ {dNAL) aSiSNAy3 {{dResz¢
(Mar. 2019) https://ma-eeac.org/wp
content/uploads/RLPNC_173 APSMeteringReport_Revised_18March2019.pdf

f216]205] _CaliforniaeTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life,
https://www.caetrm.com/cpuc/table/effusefullife/
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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 ResidentigMulti family
Baseline Type TOS

Baseline Code

End UseSubcategory 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 makennected 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 at¥@% less energy than unqualified equipment.

Baseline Case

The baseline condition is a n&ENERGY STAR® qualified soundbar in a residential application.

Efficient Case

The compliance condition is an ENERGY STAR® qualified soundbar in a residential apjificpterer performance
specifications meeting or exceeding the requirements of ENEERBR® Program Requirements for Audio/Video Version
3.0, effective December 2014

Annual Energy Savings Algorithm

Annual Electric Energy Savings

QAR 60¢& QoW QEQ
Annual Fuel Savings

3 & i 070

193



Plug Load

Peak Demand Savings

3o - 60

Daily Peak Fuel Savings
3 b 0716

Lifetime Energy Savings Algorithms:

Lifetime Electric Energy Savings

3Q0Q 3QEQ 07YD
Lifetime Fuel Savings
YD @ .n

Calculation Parameters

Table2-141142141 Calculation Parameters

Variable Description Value Units Ref

nlzK Annual electric energy savings Calculated kWh/yr
N1 Peak Peak Demand Savings Calculated kw
n 2k Lifetime electric energy savings Calculated kwh
Units Number of measures installed during Sitespecific N/A
program
kWh, Energy consumption for baseline case 7 kWh/yr 206
kWhy Efficient unit energy consumption 29 kWh/yr 206
8,760 Hours in 1 year 8,760 Hourslyr
CF Electric coincidence factor 9 L(:Ok up in‘able N/A 208 208
M
inrabl
PDF Gas peak demand factor 2 ;jmk up inrable N/A
M
EUL Effective useful life SeeMeasure LiféSection Years 209

Peak Factors

Table2-142143142 Peak Factors

Electric coincidence factor (CF) 0.8 208
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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 yegt89}[217209}
References

[217206] Pacific Gas and Electii¢ork Paper PGECOAPP128 Retail Products Pld®evision #2Qctober 2015,
pg 74http://deeresources.net/workpapers
{218]207] Retail Products Platform: Product Analysis, Last updated May 25,(BNERGY STAR® + 15% annual
consumption increased by 15% to reflect minimum compliance with ENERGY STAR® Specification V3.0
f219]208] Per NY TRM: "No source specifgegpdate 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
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2.5.5 ELECTRIC VEHICLE CHARGERS

Market ResidentigMultifamily
Baseline Condition TOS
Baseline ISP

End UseSubcategory 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 energymanagement tools through an EVSE network. INetworked 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 nonENERGY STXR.1networked or nonnetworked Level 2 electric vehicle charger.
Efficient Case

An ENERGY STAR qualified networked omebororked Level 2 electric vehicle chard@t8}[210].

Annual Energy Savings Algoritrem

Annual Electric Energy Savings

3QEQ  Oii "Oii @ "Oii ®p O wf Toftmm
Where,
Oi i 0¢ di O di
Annual Fuel Savings
3D & i 070
Peak Demand Savings

3@ ouQ 60
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Daily Peak Fuel Savings
31 b (o]

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QEQ 3QaQ 07YD
Lifetime Fuel Savings
3YDi b 076

Calculation Parameters

Table2-143144143 Calculation Parameters

nl1zK Annual electric energy savings Calculated KWh/yr
N 1 Peak Peak Demand Savings Calculated kw
n 2k Lifetime electric energy savings Calculated kwh
Hrss Annual standby hours plugged in Calculated Hours
. ) Sit ific, if
Hrs Annual active charging hours tespecilic, | Hours 214
unknown assume 27¢
Site-specific, if
Hrs, Total annual hours plugged in unknown assume Hours 214
3,511
Sitespecific, if
Hrsis Annual standby hours unplugged unknown assume Hours 214

5,249

Lookup inTable

Wy Baslines average standby power 214 w [211}239231}[212]f22021 2
M

Efficient average standby power wit Lookup inTable

21
Wap vehicle plugged in 2-144Table2-145144 w 3
Wau Efficient average standby power in  Lookup inTable W 513
no vehicle mode 2-144Fable2-145144
Average electric demand during Lookup inTable
AVGuw standby 2-144Table2-145144 kw
inTabl
CF Electric coincidence factor 5 i_;)okup inTable N/A
2-145Table2-146145
Lookup inTabl
PDF Gas peak day factor 0okup In_ab'e N/A

2-145T able2-146145
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EUL Effective useful life SeeMeas.ure Life Years
Section

Table2-144145144 Standby Power

35 2.1

NonNetworked* 3.7 0.00107
Networked#%2 9.9 3.2 25 0.00713

Peak Factors

Table2-145146145 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 ydafd]218210}.
References

f224]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

f222]211] Basedon Northwest Power and Conservation Council, Regional Technical Forum updated workbook for
Level 2 Electric Vehicle Charger versidnh8tps://nwcouncil.app.box.com/v/LvI2EVChrgrs03

f223]212] INL charger testingttps://avt.inl.gov/evsetype/aclevel2.html

[2241213] 69b9wD, {¢!w al Ny S YR LyRdAGNE {O2LAY3I wSLEZNIY 9t SOGNKO

al Ny SG yR LyRdzaGNE {O02LMAyYy3 wSL}2 NI (Sotir&@ataNs\from INIS.K A Of S
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 verd@rhttps:/nwcouncil.app.box.com/v/LvI2EVChrgrs03

54kW fornon-networked and networked type = (& Wa,p)*Hrsed8482) + ((W¢ Woq,u)*Hrsud8482))/1000
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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 BLOWEBH LAWNMOWERSHAINSAWAND SNOW

BLOWER
Market Residential
Baseline Condition TOS
Baseline Existing
End UseSubcategory 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 lawnmower@®ot self propelled or rid@n, but contains an electric motor driving the bladeainsaws,

and snow blowes. 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 existigidentialgas lawn equipment, which includegmmers, leaf blower, push
lawnmowers chainsaws, and snow blower

Efficient Case

The energyefficientequipment must benew residentialelectriclawn equipment, which includasimmers, leaf blower,
push lawnmowersghainsaws, and snow blower

Annual Energy Savings Algoritrem

Annual Electric Energy Savings

wQ® 0 ¢ £0GQE
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Deemed annual energy savings in

Table2-148

Table2-149148calculated as follows:

Plug Load

060 Oi i (o) P
e 0oQQ pht
Annual Fuel Savings (Alternate Fuel)
30 0 ¢ £6°GQe
4 A AZ148
4-AAT A
Table2-149148
Annual Peak Demand Savings
. A el0)
©® oy
Daily Peak Fuel Savings
076
Lifetime Energy Savings Algorithms
Lifetime Electric Energy Savings
3 QEQ 3QaEQ 07YD
Lifetime Fuel Savings (Alternate Fuel)
3"0d 300 a07YD

Calculation Parameters

Table2-146147146 Calculation Parameters

Variable Description

nltzK Annual electric energy savings Lookup in kWh/yr 215

Value Units Ref
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Variable

n D é’asSIine

f] 1_ Seak
nlak
n D liret

Hrs

tcharge

Byattery

D
Eﬁ:harger

1,000

EUL

Description Value

Table2-148
Fablez-149143

Lookup in

Annual gallongasoline savings Table2-148
Table2-149148

Annual peak electric demand saving Calculated

Lifetime electric energy savings Calculated

Lifetime fuel savings Calculated

Look up inrable

Annual operating hours
perating 2-147F able2-148147

Look up inrable

Run time per charge o 147

Look up inrabl
Rated energy of the battery OOk up InLabie

2-147Table2-148147
Discharge rate 0.90
Efficiency of the charger 0.92
Unit conversion, Wh/kWh 1,000
See
Effective useful life Measure Life
Measure-Life

Units

Gallons

kw
kWh

Gallons

Hrs

Hrs

Wh

%
%
Wh/kWh

Years

Plug Load

Ref

215

215

217

217

217
217

215
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Table2-147148147 Parameters Values

1HP Replacement: 100

Trimmer 8.21 0.5
2HP Replacement: 240
1HP Replacement: 100
Leaf Blower 9.4 0.25
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 s#fgecific savings if reliable input parameters are not available.

Table2-148148148 Deemed Energy Impacts

Type of Electric Equipment NKWhequip
. 1HP Replacementl.61
Trimmer
2HP Replacemert3.86
1HP Replacement3.68
Leaf Blower
2HP Replacemert8.83
Push Lawnmower -4.4
Chainsaw -14.87
Snow Blower -2.92

Peak Factors

Table2-149150149 Peak Factors

Peak Factor Value

Electric coincidence factor (CF) 0.5

Natural gas peak day factor (PDF) N/A

Measure Life

The effective useful life (EUL) is giveidble2-150Fable2-151150[215]223215}.

ﬂ D !;'asg\ine
1HP Replacement: 1.41
2HP Replacement: 2.35

1HP Replacement: 1.41
2HP Replacement: 2.35

3.75
1.64
8

Ref

218
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Table2-150154150 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 CEEE Il Filing 12.1.23
[227]216] Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling, EPA 2002

[228]217] PSEG.I TRM
f229]218] _Placeholder assumption until further research dooted.
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2.5.7 ELECTRIC RIDING LAWN MOWER

Market Residential

Baseline Condition RF

Baseline Existing

End UseSubcategory Landscaping Equipment

Measure Last Reviewed February 2024

Changes-Since-Last-\ersio

Description

This measure claims savings for teelacementof a gasoline powered riden lawnmowerwith a new alelectric rideon
lawnmower. This measure is characterized for residential applications.

Baseline Case

The baseline condition is assumed to be a gasoline powereebridawnmower
Efficient Case

The efficient condition is an alectric rideon lawnmower.

Annual Energy Savings Algoritrsm

Annual Electric Energy Savings

3 0 O Qo ]
Annual Fuel Savings (Another Fuel)
30 '
Annual Peak Demand Savings
w Qo i 0O 60

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3060 3QwGQ 07YD
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Lifetime Fuel Savings (Another Fuel)

Calculation Parameters

nizK

n D é’asgline

N1 Beak
n1 2k
N D badoine, ie
Q
Qiime
KWoraw
Nbattery

U

CF

EUL

Peak Factors

Peak Factor

Electric coincidence factor (CF)

"Od I oTd

Table2-151152151 Calculation Parameters

Variable Description

Annual electric energy savings, calculat
using the default values below

Annual gasoline savings

Annual peak demand savings

Lifetime electric energy savings
Lifetime gasoline savings
Number of full charges in aegrss
Time required tdully charge batter§f
Demand draw of battery while charging
No of batteries attached to lawn mowetr

Annualgasolineconsumption

Electric coincidence factor

Effective useful life

Value

Calculated (From default
value: -72.9)

Calculated (From default
value: 36)

Calculated (From default
value: -0.56)

Calculated
Calculated
32
4
0.56
1
36

Lookup inTable
2-157Table2-153152
See
Measure Life
Measure-Life

Table2-1521523152 Peak Factors

55 Annual hours of use divided by Working Time Per Charge
56 Battery Charging Time to 100% divided by 60 minutes

Units

kWh/yr

gallyr

KWiyr

kwh
gal
N/A
Hrs
kw
N/A

gallons

N/A

Years

Value

0.5

Plug Load

Ref

215

215

215223215
215
215
215

215

215

Ref

220
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Measure Life
The effective useful life (EUL) is 10 ydafs$}f223215}.
References

[230]219] Department of Public Servicez)22 Tier lll TRM CharacterizatioB622, Page 56,
https://publicservice.vermont.gov/document/2028er-iii-trm-characterizations
[234220] Placeholder value until further research conducted.
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2.6 SHELL

2.6.1 RESIDENTIAL/LORASRISEMULTIFAMILWMIR SEALING

Market Residential/Multifamily
Baseline Condition RF

Baseline Existing

End UseSubcategory Shell

Measure Last Reviewed January-2028pril 2026

Changes Since LastVersio ¢ | RRSR RS T dzf (i migstke@radelidhhy brazofiutleT @RMats and
weatherstripping

1 Added vield for spray foam based on FY2021 NJ Clean Energy Program Pr
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 enveldpis.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 singfamily, lowrise multifamily and highise 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 he 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 possiblés fethod provided below for single family/lovise
multifamily without blower door testing should be used if blower door testing is not feasible due to health or safety
concerns or if the sitespecific 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 inspgon results:

i Caulk and weather strip doors and windows that leak air
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1 Repair or replace doors leading from conditioned to unconditioned space

i 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

i Use foam sealant on larger gaps around windows, baseboards, and other places where air leakage, either
infiltration or exfiltration may occur

Annual Energy Savings Algoritrem

Annual Electric Energy Savings

¥8 "0b 300

-

3'QuQ 0 0 3700
Annual Fuel Savings
NI & i Y6 "0b @i 6 i
s 'Yl eTo 6 "00
Peak Demand Savings
" V6 "00 306 .
3@ = T O

Daily Peak Fuel Savings
YD G FYRI aib 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q 3QEQ 07YD
Lifetime Fuel Savings
I ik FYRI G i07YD

Calculation Parameters

Table2-153154153 Calculation Parameters

nl12KkK Annual electric energy savings Calculated kWh/yr
ne¢KSNX Annual fuel savings Calculated Therms/yr
N1 Beax Peak Demand Savings Calculated kW
n ¢ K SoyY Daily peak fuel savings Calculated Therms/day
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2K Lifetime electric energy savings Calculated
n¢KSNY Lifetime fuel savings Calculated Therms

Sitespecific, if unknown
calculaté”t & nsd Csa
=0.50xSKB0xft? CFM

If SFt2 unknown, look up in
Fable2-158Table2-157

Reduction in air leakage from blower door tes

/
niGa at 50 Pascals pressure difference

Infiltration-Leakage Ratio, used to convert
F pressurized blower door testing results to 19 N/A {229]221]
natural infiltration rates, climate zone factor

Infiltration-Leakage Ratio, used to convert .
Look up inFable2-155Table

Fn pressurized blower door testing results to 5154 N/A {229]221]
natural infiltration rates, building height factor I
)
KKWh/CEM Annuali electric energy sa?vmgs per cubic foc Fable2-157 00k up inrable KWHICEM 299
per minute of reduced air leakage at 50 Pa 2-155
or Table2-156
Peak coincident demand electric savings pe Look up inFable2-156Table
kkW/CFM cubic foot per minute of reduced air leakage i 2-155 kKW/CFM  [230]222]
50 Pa or Fable2-157Table2-156
Annual fossil fuel energy savings per cubic fc Look upi Table
KaKS 3 er minute of reducegdyair Iea?(a pe at 50 Pa 215 thermsCFM  £2301222]
P 9 or Table2-157Table2-156
CF Coincidence factor Look upi Table N/A
2-158
Look inFable2-159Tabl
PDF Gas peak day factor ookup T ave N/A
2-158
EUL Effective useful life SeeMeasure LifeéSection Years

Table2-154155154 Infiltration -Leakage Ratidpuilding-heightfasteBuilding Height Factor

1 story 1.00
1.5 stories 0.90
2 stories 0.81

57 For singlefamily and lowrise multifamily homes, if conducting a blower door test is not feasible due to health and safety concerns, multiply affected
area square footage by a deemke@FMd SHt? of 0.50 (i.e.k CFMo = 0.50 »S#t?). Defaultk CFMd SFt? of 0.50 is the median value of singlemily
blower door test data provided by ConEdison, conducted 20020.
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2.5 stories 0.76

3 + stories 0.70

Table2-155156155 Impact per CFMor Singlefamily Residential Infiltration Reduction

AC Fuel Heat 2.3 0.004 17
Heat Pump 21.0 0.003 N/A
AC Electric Heat 39.8 0.004 N/A
Fuel Heat Only 0.8 0.000 17
Electric heat Only 38.4 0.000 N/A

Table2-15615756 Impact per CFMor Multifamily Lowrise Infiltration Reduction

1.5 1.9

AC Fuel Heat 0.003
Heat Pump 21.2 0.003 N/A
AC Electric Heat 29.6 0.003 N/A
Fuel Heat Only 11 0.000 19
Electric heat Only 29.2 0.000 N/A

Table2-1574581575 SF I dzf & n/ Capn F2NJ aARAGNBIY 5StAPBSNE t NBRdzOG &

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.* [ Inserted Cells
Weatherstrip 1.250 Varies by product length

* Yield from Touch 'n Foam 12 0z. can @ 3/4" bead assuming 10% waste, per FY2021 NJ Clean Energy Program Protocols Addendum

Peak Factors

Table2-158159158 Peak Factors

Peak Factor Value Ref

Coincidence factor 0.69 {234][223]
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Peak Factor Value Ref

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

Measure Life
The effective useful life (EUL) is 15 ydag}[224

References

f232]221] Lawrence Berkeley Laboratory, Estimation of Infiltration from Leakage and Climate Indicators, Sherman,
M., December 1986 _ast accessed April 20R€p://eta -
publications.Ibl.gov/sites/default/files/estimation_of inflitration _from_leakage and_climate_indicators.pdf
f233]222] New York State Joint Utilities, New York Standard Approach for Estimating Energy Savings from Energy
Efficiency Programs,1¢, January 2023, Appendix E, Pg 122YC values were used due to proximity to NJ.

223] . FaSR 2y .Dg9 WwW5S@St2LI¥Syd 2F wSaAARSYydAlf [2FIR tNRFAES F2NI /SyiNr €t ! AN
research, the Maryland Peak Definition coincidence factor is 0.69. This study is not publicly available, but is
referenced by M. M. Straub, Using Availalsiitormation for Efficient Evaluation of Dema@ide 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-ceel-orww.energizect.confsites/default/files/library8842/CEE Eval-MeasurekifeStudyltights& [Field Code Changed ]

HVACGDS 1Jun2@mcuments/Measure%20Life%20Report%2020a7
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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 UseSubcategory Shell

Measure Last Reviewed January-2028pril 2026

Changes Since Last Versio ¢ ypdated annual fuel savings constant of 1,000 to derive therms

1 Updated CDD basis temperature tP57F

1 Corrected gas, fuel oil, and propane conversions

Description

This measurapplies to theinstallation ofinsulation to theattic floor, roof assembly, walls, and flodrsreduce the

thermal conductance of the building envelope. Energy and demand savings are realized through reductions in the

0dzAf RAy3dQa KSFdGAy3I yR 022t Ay3 f 2| Ravhlued mustbé daptiedtoo F 4 St Ay S0
estimate erergy savings.

This measure is only applicable as a retrofit in existing singlenaftifamily buildings, excluding gut rehab/major
renovation projects. These projects entail whdleilding 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 twhirdthirds 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 Algoritrem

Annual Electric Energy Savings
Yoo wQm w QW
Savings from reduction in Air Conditioning Load:
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% % 600¢tT 01 Qdbp O

0w pmmm'YOo'Y

Savings for homes with electric heat (Heat Pump or resistance):

L P 'O00 ¢t 01 Qodp O

Q0 vy
& pht T TO"YD "O
Annual Fuel Savings
& & ooocr siap ©
YD A i -
¢ 06-@@pomht i 1o "OYO
Peak Demand Savings
p P P -
. v v Ol Qwp O i
3 60

plt mm00'Y
Daily Peak Fuel Savings
3D i@ 3'YRi 4 i0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3QEQ 3QEQ 07YD
Lifetime Fuel Savings
3D G FYRI Gi07Yd

Calculation Parameters

Table2-159160159 Calculation Parameters

nl1zK Annual electric energy savings Calculated kWh/yr
ne¢KSN2 Annual fuel savings Calculated Therms/yr
N1 Beax Peak Demand Savings Calculated kw
n ¢ K Sy Daily peak fuel savings Calculated Therms/day
nlak Lifetime electric energy savings Calculated kWh
N ¢ KSNY Lifetime fuel savings Calculated Therms
N1 2cHBing Annual electric cooling energy savings Calculated kWh/yr
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N1 2nding Annual electric heating energy savings
R Rvalue of existing insulation
Ry Rvalue of new insulation
cDD Cooling degree days: number of degrees tr
average daily temperature a&oves5725°F
Area Area of insulated surface
Framing Framing factor
1,000 Conversion Factor from W to kW
SEER/SEER! Efficiency in SEER of Air Conditioning
equipment
EER/EER2 Efficiency in EER of Air Conditioning
equipment
HDD Heating degree days: number of degrees tk
average daily temperature elow65°F
HSPF/HSPF: Heating Seasonal Performance Factor
Fuel .
864100000 Conversion Factdrom Btuto Therms
AFUE Annual Fuel Utilization EfficiengyBoilers &
Furnaces
AFUE Annual Fuel Utilization EfficiengyElectric
Resistance Heating
CF Electric coincidence factor
PDF Gas peak day factor
EUL Effective useful life

Calculated

Sitespecific, if unknown
look up inFable2-162Table
2-161
Site-specific
Lookup inFable2-163Table
2-162

Site-specific
Lookup inFable2-161Table
2-160
N/A

Site specific, if unknowinbk
up inFable2-164Table2-163

Sitespecifie-H, if unknown, see

Appendix ECodeCompliant

Efficienciefppendix-ECode

cioncios
Lookup inFable2-163Table
2-162

Site specific, if unknown look
up inFable2-165Table2-164

Look-tp-HiFable2-168N/A

Sitespecific, if unknown look
up inFable2-166Table2-165
or Fable2-167Table2-166

35%

Look up inFable2-169Table
2-168

Look up inFable2-169Table
2-168

SeeMeasure LifeéSection

Table2-160161160 Framing Factor

Insulation Location Value

Framing factor Ceiling

7%

kWh/yr

h.ft2°F/Btu

h.ft2.°F/Btu

°Rday/yr

ft2

N/A

W/KW

Btu/watt -hr

Btu/watt-hr

°Fday/yr

Btu/watt -hr

Btu/therms

N/A

N/A

N/A

N/A

Years

226

228

f236y229]

2361229]

{233]226]

229

229

f23A230]

Ref
228
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Framing factor Wall 25% 228

Framing factor Floor 12% 228

Table2-161162161 Existing Insulation R/alue (R)

Fiberglass Batt 3.14
Fiberglasg Blown Attic 2.2
Fiberglasg Blown Wall 3.2

Rock Woot Batt 3.14
Rock Woot Blown Attic 3.1
Rock Woot Blown Wall 3.03
Cellulose; Blown Attic 3.13
Cellulose; Blown Wall 3.7

Vermiculite 213
Air-entrained Concrete 3.9
Urea Terpolymer Foam 4.48

Rigid Fiberglass (> 4 It 4

Expanded Polystyrene (Beadboard) 4

Extruded Polystyrene 5
Polyurethane (Foameih-place) 6.25
Polyisocynaurate (Fefiice) 7.2

Table2-1621631L62 Heating and Cooling Degree DaiEs2Fsetpointf

Northern 6:4365,816 934253421
Southwest 5,6581,944 ;04866583
Coastal 4:49%,173 886248439

58 TMY3 data is used to calculate HDD usirftf @5the base temperature. TMY3 data is used to calculate CDD ugiif @sthe base temperature.
Source is the DOETMY3 statistics filesing linear interpolation between 7B and 75F to estimate CDD at 72 A temperature basis of2°Fwas
chosen based oa CT Studgnalyzing the CDD balance pdieperature for sealing and insulation measures:
https://www.energizect.com/sites/default/files/documents/20252-

01 Final%20Report%20%28Revision%20%231%29 RX2242B Cl_IMP_SBEA%2CEO_DNV.docx
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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

Shell

Central 5,588,095 1008103625
Pine Barrens 5;52%,192 945366578
Statewide Average 555324 973345551

Table2-163164163 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

Table2-164165164 Cooling Equipment HSPF
Split System (HP) 8.2 7.5
Single Package (HP) 8.0 6.7

Table2-165166165 AFUE of Residential Boilers

AFUE (Manufactured on and
after Sep 1, 2012 and before

AFUE (Manufactured before

AFUE (M f
Product Class UE (Manufactured on and

Sep 1, 2012) Jan 15, 2021) after January 15, 2021)
Gasfired hot water boiler 0.80 0.82 0.84
Gasfired steam boiler 0.75 0.80 0.82
Oikfired hot water boiler 0.80 0.84 0.86
Oilfired steam boiler 0.80 0.82 0.85

Table2-166167166 AFUE of Residential Furnaces

AFUE (Manufactured

Product Class Compliance Date before compliance
DE()]
Non—we.atherlze.d gas furnaces (not 0.80 November 19, 2015. 0.78
including mobile home furnaces)
Mobile Home gas furnaces 0.80 November 19, 2015. 0.75
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AFUE (Manufactured
Product Class Compliance Date before compliance

Date)

Nonweatherized ofifired furnaces (not

including mobile home furnaces) 083 May 1, 2013. 0.78
Mobile Home oifiired furnaces 0.75 September 1, 1990. 0.75
Weatherized gas furnaces 081 January 1, 2015. 0.78
Weatherized oifired furnaces 0.78 January 1, 1992. 0.78

Table2-167168167BTU Conversion Factors

Natural Gas BTUto Therms 100,000 Btu/Therms
Heating Oil BTUto Gallonge-Therms 138,000%-0-916 Btu/Fhermsal
Propane- BTUto GallonsFherms 92,000%+4 Btu/Fhermsal

Peak Factors

Table2-168169168 Peak Factors

Electric coincidence factor (CF) 0.69 227

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

Measure Life
The effective useful life (EUL) is 25 ydag3][1]{234].

References

msimonthiv/index-html-DOE2 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, Midtlantic Technical Reference Manual, V8. 2018, p. 260

[239]228] ASHRAE, 2001, fACharacteri zat-RiserReswéntiaFBuilding EnvglopBsact or s
(904RP) , 0 Table 7. 1.

59 Heating oil and propane conversion factors to be used if warranted based on the heating system fuel type.
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f2406]229] _Code of Federal Regulations. 2022. Review of Title 10, Chapter Il, Subchapter D) BGRR.3

December 12022.

https://www.ecfr.gov/current/title-10/chapterll/subchapterD/part-430
f241][230] Electric resistance heating calculated by determining overall fuel cycle efficiency by dividing the average

twa KSId NIdS odZcnu o6ldx]12Ko o0& GKS o0dGdzQa LISNJ 12K d6oXnmo oilidzx12 KOX NB&dZ (
[242}———GDS Associates, Inc., Measure Life Report: Residential and Commercial/Industrial Lighting and HVAC

Measures, June 2007, Table Residential Measures
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2.6.3 WINDOWINSULATION

Market Residential
Baseline Condition Retrofit
Baseline Existing
End UseSubcategory Window

Measure Last Reviewed MarchJune20264

Changes Since Last Versio ¢ corrected HDD values using the same temperature loA€i5°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. Thigiap can only be achieved if the film is maintained without any cuts or slits. The reduced thermal
O2yRdzOGA2Yy &l gS&a SySNBe o6& RSONBlIaAy3a KSFGAaAy3 t2FRa 2y

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 Algoritrem

Annual Electric Energy Savings

o - 6 'O00 ¢t
ool ——F T 0
’ 600 ot pg
Annual Fuel Savings
P p 00"
s . Y Y Y 0 000t
YD G P~ =
oQQ p T T
Peak Demand Savings
3@ 0716
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Shell
Daily Peak Fuel Savings
3D i@ 3YRI @i 0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QEQ 3QaQ 07YD
Lifetime Fuel Savings
3D b FYRI G i07YD

Calculation Parameters

Table2-169170169 Calculation Parameters

Description Value Units Ref

Calculated or look up ihable

nl1zK Annual electric energy savings 0 17T kWh/yr
2-171Fable-172071
A Calculated or look up ihable
ne¢KSN>» Annual fuel savings 2171 P thabie Therms/yr
2-171Fable2-172071
n ¢ K Seiy Peak day gas savings Calculated Therms/day
nlak Lifetime electric energy savings Calculated kwh
N ¢ KSNY Lifetime fuel savings Calculated Therms
’ ; . . Sitespecific,
| f ted
A Glazing area of impacted windeffin if unknown use 6 square feet ft2 232 R32
square feet ;
per window
Sitespecific,
if unknown look up in
Appendix ECodeCompliant
Coefficient of performancef electric Efficienciefppendix-ECode
COP heating equipment (convert HSPF to ~ Cempliant-Efficiencicfor N/A 232 232
COP by dividing by 3.412) existing efficiency of heating
equipment, if heating
equipment unknown, assume
1.37
Sitespecific,
Effrueineat Efficiency of fuel heating equipment if unknown look up |r_1 N/A 232
Appendix ECodeCompliant
Efficienciefdppendix-ECode

60 Average Window Sizehomedit.com
51Based on RECS microdata weights for prevalence of heat pumps and electric resistance heating and 2013 heat pump efficiencies
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Description Value

HDD Heating degree days (basis’6p
Ry Rvalue of existing windows
Rvalue added as a result of plastic
R ; . .
window insulatiof®
Fetecteat Electric heating factor
FruelHeat Fossil fuel heating factor
PDF Peak Day Factor
24 Hours in a day
3,412 Unit conversion, Btu/kWh
100,000 Unit conversion, Btu/therm
EUL Effective useful life

Shell

Units Ref

" ciencicfor
existing efficiency of heating
equipment, if heating
equipment unknown, assume

0.792

Look upin Table2-170Fable
2171470

N/A [1]f246233
Site-specific, if unknown use

2 o
113 h.ft2. °F/Btu

232

1.74 h.ft2. °F/Btu 232

Electric heatingi.0
Otherwise 0.0
If unknown: look up in
Appendix K: DHW and Spact
Heat Fuel Split

N/A 232

Fuelheding: 1.0
Otherwise 0.0
If unknown: look up in
Appendix K: DHW and Spact
Heat Fuel Split

N/A 232

SeeError! Not a valid result

for table Appendix-G-Natural
Gas-Peak-Day-Faetors

24 Hrs

N/A

3,412 Btu/kWh

100,000 Btu/therm

SeeMeasure Life section Years

Table2-170471170HDD65 values for various NJ Location

Northern

Southwest

6:1365,816
5,658,944

52 Average of gafired hot water boiler, steam boiler, and furnace 2013 minimum efficiencies
83 Inspectapedia air gap R value of 0.87 per inch, assuming 2 inches air gap between interior glazing surface and frimmtvaihishoey frame trim

54TMY3 data is used to calculate HDD usirft 65 the base temperaturBource is the DGETMY 3 statistics file.
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Coastal 4.79%,173

Central 5,588,095

Pine Barrens 552%,192
Statewide Average 5224553

If the default values for all the parameters are used, the calculations result in the deemed values below

Table2-171172171 Deemed kWh and Therms Savings Value, per Window

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

Table142-172 Peak Factors

Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Factor
Measure Life
The effective useful life (EUL) is 1 y&&i32][239232.
References

f244]232] _New York Standard Approach for Estimating Energy Savings from Energy Efficiency Pkégnsiors11,
Effective Date January 2024tps://dps.ny.gov/technicafesourcemanuattrm

[245}———HDD65 calculated with TMY3 weather data for representative weather stations for each NJ climate zone.
See Appendix A.

651 year is assumed to be the EUL since plastic window insulation comes in the form efiséinkjts that are disposed of when the heating season ends
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Water Heating

2.7 WATER HEATING

2.7.1 HEAT PUMP WATER HEATER

Market ResidentidMultifamily
Baseline Condition NC/TOS/BEREP
Baseline CodéDual

End UseSubcategory Equipment

Measure Last Reviewed January-2028pril 2026

Changes Since Last Versio ¢ Fixed broken reference links

1 Revised baseline descriptions

1__Added midstream baseline default fuel splits

T FEixed 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.5dzS 12 GKS AyGdSNIOGA@GAGE 2F GKS KSFG LidzYL) g1 G§&NI KSI GSN) 6AGK GKS o0dzAit RAYy3IQ&
K2YS8Qa 022fAy3 -Snfaiftieasin tifedhdatiniglénkrgyyconsumption if the heat pump water heater is

located in conditioned space.

Baseline Case

TOS/NC aseline equipment is a minimally code compliasitctric-sterage-typwater heater of the same type and fuel
as the existing equipmer$f EREP/DI baselirguipmentfficiencyis the existing equipment efficiency for the remaining
useful life (RULFor the duration of the measure life after the end of the RUL, the basisliaeninimally cod&ompliant
systenwater heaterof the same type and fuel as the existing equipment.

Midstream Baseline Fuel Split Assumption

For midstream heat pump water heater programs where-sjpecific 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 glit assumptions have been added Table2-174Fable2-173 These default values apply in cases where the
baseline fuel type cannot be determined through program or participant data. Whersséeific baseline fuel

information is available, sitepecific values shall supersede the default fuel splitezal

56 Note that heat pump water heaters are code required for tanks greater than 55 gallons.
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Water Heating

Efficient Case
The efficient condition is an ENERGY STAR Yqualified heat pump water heater

Annual Energy Savings Algorittem

Annual Electric Energy Savings

30EQ Yoo YQQ YQQ
Where,
Vo0 0¢®Q O p
© of p Y® YO 0
060 0€0OQ p - "0
Fhw phtmtm P Fo "YO'O'Y
0¢é0OQ P "0

YQQ

phtmtm P Fo © O i
0&OQ "O0Oceuuwao Y Y
OO pg O

Annual Fuel Savings

YD G iz ai YD a i

Where,
2YDI 4§ i 0EMQ s O+ O j 0
Lt pUUNAYOO 80YO0 YOO §'0YO
g 2t 0€0Q p N i i 0
YR G 0 o 0 ;

PTTTT £ ~o 6 "0'YO

Peak Demand Savirfgs
For water heaters with a rated storage volume of 55 gallons or less:

e Yoo
3o Wt w ——
o8 p

& Constants in peak demand equationsh Mid! Gt I yGA O ¢wa @mnY 4a!ylfeara 2F JLISOAlIE &ddRed
FEASEAYS FYR al NI SG 'yIte&araaéds CSOoONHz NB wnwnod -Pridicticn @romiiybe ReSdgdial HeatS R
Pump? | G SNJ | Btpsii/BwnEesergpigov/sites/prod/files/2014/01/f7/heat_pump_water_heater_testing.goib &
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Water Heating
For water heaters with a rated storage volume greater than 55 gallons:

B "Y'0O
& @ p o® 1
Daily Peak Fuel Savings
Y @ 3'YRi 4 i0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

No dual baseline:
3 QW 3QEQ 07YD
Dual baseline:
3 QR FQEW | 00N & Bt o YD QAW | b EAd@® i Qo 088D YYD

Lifetime Fuel Energy Savings

No dual baseline:
FYRI ai M Gi07YD
Dual baseline:
YR G FYRI GO i "0Q6IQI & Wt @u YD YR 6T QD EODHEi Qa YOV YYD

Calculation Parameters

Table2-173Calculation Parameters
Variable Description Value Ref
nl1zKkK Annual electric energy savings Calculated kWh/yr

A | ic h lectri
P nnual domestic ot.water electric Calculated KWhiyr
energy savings

Annual cooling electric energy

2 g
N1 2eding savings Calculated kWh/yr
11 2ndbing Annual hegtlng electric energy Calculated KWhiyr
impacts
neKSN Annual fuel savings Calculated Therms/yr
A A Id tic hot water fuel
N ¢ K Sl nnua omes_lc otwateriue Calculated Therms/yr
savings
n ¢ K SiNd  Annual space heating fuel impacts Calculated Therms/yr
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Variable Description Value Ref

N1 Peak Peak Demand Savings Calculated kw
n ¢ K Sewd Daily peak fuel savings Calculated Therms/day
n 1k Lifetime electric energy savings Calculated kwWh
n ¢ KSN Lifetime fuel savings Calculated Therms
Loadihw Annual hot water load Calculated Btu
Vi Tank volume Sitespecific Gal
UER Uniform energy factor of efficient Sltespec!flc, if unknown N/A 540
unit look up inTable2-175
Annual fuel utilization efficiency of Sit ific. if unk
AFUE existing space heating or domestit : espem- IC, T unknown N/A jeXi A ek
: look up inTable2-178
hot water boiler or furnace
Calculated, if |y
GPD Gallons per day unknown use 46 Gallday 234
. Sitespecific, if unknown
Nopi Number of people in the home use default 2.65 persons 243
Forw,electric Electric water heating factor Look up inTable2-174 N/A
Forw.g Gas water heating factor Look up inTable2-174 N/A
Forw,boiler Gas boiler water heating factor Look up inTable2-174 N/A
Fheat,electric Electric space heating factor Look up inTable2-174 N/A
Fheatg Gas space heating factor Look up inTable2-174 N/A
CodeCompliant
EfficiencieSitespecific,
Uniform energy factor of baseline if unknown, see i
UER unit as a function of baseline fuel Appendix !ECode N/A 1
type. Compliant (11228
EfficienciesppendixE:
CodeCempliant
ciencies
- : : f246§24-7239]
Fierate Efficiency derating factor Look up inTable2-176 N/A 540
Focation Installation location factor Look up inTable2-176 N/A
segr  Seasonalenergy efficiency ratio o oy iropien177 Btu/W-hr
existing air conditioning system
Heating seasonal performance
HSPF factor of existing electric heating ~ Look up inTable2-177 Btu/W-hr

system
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Variable Description Value Ref

CF Electric coincidence factor Look up inTable2-179 N/A
PDF Gas peak day factor Look up inTable2-179 N/A
Teet Water heater setpoint temperature 125 °F {242]235]
Toa Supply water temperature in water 60 oF 236
main {243]236]
Feool Cooling factor 0.51 N/A 1 236
Fheat Heating factor 0.49 N/A {245]1]{238]
365 Days per year 365 Daysl/yr
8.33 Unit conversion, Btu/gatF 8.33 Btu/gal °F
3,412 Unit conversion, Btu/kWh 3,412 Btu/kWh
3.412 Unit conversion, Btu/Whr 3.412 Btu/W-hr
1000 Unit conversion, Watt/kw 1000 WKW
100,000 Unit conversion, Btu/therm 100,000 Btu/therm
EUL Effective useful life SeeMeasure Life&Section Years
RUL Remaining useful life SeeMeasure LiféSection Years

Table2-174DHW and Heating Factors

TOS/NC: use electric baseline

EREP/DI with existing electric water heat

1.0 0 0 1.0 0
and space heat
EREP/DI with existing gas water heater a 0 10 10 0 10
space heat
Look up imAppendix K: DHW and Space Heat Fuel, Split
Mistream program baseline or default to or default to or default to or default to

0.18 0.82 0.15 0.85

Table2-175Efficient UEF

Product Class Criteria UEF

Integrated HPWH 3.30
Electric Storage Water Heater
Integrated HPWH, 120 Volt/15 Amp Circuit 2.20
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Product Class Criteria UEF

Splitsystem HPWH 2.20

Table2-176 Derating Factors

Unconditioned Basement 0.86 0

Garage 0.83 0
Conditioned Space 1.00 1.00
Unknowr® 0.95 0.62

Table2-177SEER and HSPF Values

Air-Source Heat Pump 14.0 8.0
GroundSource Heat Pump 15.0 10.9
CAC 14.0 N/A

Mini Split HP 15.0 8.8

Table2-178 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.

Table2-179Peak Factors

Peak Factor Value Ref

Electric coincidence factor (CF) N/A

Natural gas peak day factor (PDF) SeeAppendix 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.

Table2-180Measure Life

Equipment EUL RUL Ref
Heat Pump Water Heater 10 3.33 {249}[242
References

2474234] EmPOWER heat pump water heater program participation in-2018 and participant survey datper
Mid-Atlantic TRM v10, pg. 15Bttps://neep.ora/sites/default/files/mediafiles/trmv10.pdf, Last accessed April 3,
2026

f248]235] NMR Group, Inc., 2018 Pennsylvania Statewide Act 129 Residential Baseline Study (Feb 2018)
https://www.puc.pa.gov/Electric/pdf/Act129/SWPhase3_Res_Baseline Study Rpt021219lgdit accessed
April 3, 2026

f249]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 Stand#&edriod of Record data from April 1999 to December 2018 from the Natural

Hhweese: vusda-gov/nv : —eran e ehfps://wcc.sc.egov.usda.gov/nwecl/r

arpt?report=daily _scan_por&state=PALast accessed April 3, 20@éthodology follows Missouri TRM 2017
Volume 2: Commercial and Industrial Measures. p. 78
hitpsHenergy-mo-govisites/energytiles/MOTRM201 7\ olume2.idfps://dnr.mo.gov/document
search/missourtechnicatreferencemanuat201 7volume-2-commercialindustriatmeasures Last accessed April
3, 2026

[250}———10 CFR Subpart C of Part 48@ps://www.ecfr.gov/current/title-10/chapterll/subchapterD/part-
430/subpartC/section430.32

[237] , Last accessed April 3, 2026

[251}———10 CFR Subpart B of Part 4@8ps://www.ecfr.gov/current/title-10/chapterll/subchapterD/part-
429/subpartB/section429.17

[238] , Last accessed April 3, 2026

[252]239] Bonneville Power AdministratipfResidential Heat Pump Water Heater Evaluation: Lab Testing & Energy
Use EstimatesNovember 201}, hitps://rpse.energy-govisites/default/files/tech
resourcelattachment/BRPAHPWH LabEvaluationdPD11 pdhttps://ecotope-publications
database.ecotope.com/2011 004 ResidentialHPWHEvaluatioripdf accessed April 3, 2026

[253]240] Fluid Market Strategies, NEEA Heat Pump Water Heater Field Study Report. (2013),
https://neea.org/img/uploads/heatpump-water-heaterfield-study-report.pdf, Last accessed April 3, 2026

f254]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%20Commitmentd @spdtcessed April 3, 2026

[255]242] California Public Utilities Commissi@PUC Database for Energy Efficient Resources (PEER
Suppert-TFablp Effective Useful Life valufor 2020,
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https://neep.org/sites/default/files/media-files/trmv10.pdf
https://www.puc.pa.gov/Electric/pdf/Act129/SWE-Phase3_Res_Baseline_Study_Rpt021219.pdf
https://wcc.sc.egov.usda.gov/nwcc/rgrpt?report=daily_scan_por&state=PA
https://wcc.sc.egov.usda.gov/nwcc/rgrpt?report=daily_scan_por&state=PA
https://dnr.mo.gov/document-search/missouri-technical-reference-manual-2017-volume-2-commercial-industrial-measures
https://dnr.mo.gov/document-search/missouri-technical-reference-manual-2017-volume-2-commercial-industrial-measures
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.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-429/subpart-B/section-429.17
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-429/subpart-B/section-429.17
https://ecotope-publications-database.ecotope.com/2011_004_ResidentialHPWHEvaluation.pdf
https://ecotope-publications-database.ecotope.com/2011_004_ResidentialHPWHEvaluation.pdf
https://neea.org/img/uploads/heat-pump-water-heater-field-study-report.pdf
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Version%204.0%20Water%20Heaters%20Final%20Specification%20and%20Partner%20Commitments_0.pdf
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Version%204.0%20Water%20Heaters%20Final%20Specification%20and%20Partner%20Commitments_0.pdf

Water Heating

water heaters. Hosted on the eTRM platform.
https://www.caetrm.com/cpuc/table/effusefullife/?limit=25&row=478 ast accessed April 3, 2026

[256]243] 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

xlgesidential heat pump
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Water Heating

2.7.2 INDIRECT WATHHREATER

Market ResidentigMultifamily
Baseline Condition TOS/NC/EREP
Baseline CodéDual

End UseSubcategory Equipment

Measure Last Reviewed December 2022

Description

This measure covers the installation of a fossil fuel indifieetl 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 indirecfiired systems comprising a boiler with input heating capacity less than 300t000dhd a storage tank
with a capacityof 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 cextempliant 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 fiebd water heating system with efficiency meeting or exceeding 0.85 AFUE.

Annual Energy Savings Algorithm

Annual Electric Energy Savings

3QEQ 0710
Annual Fuel Savings

DL G 6 e s (2000 PUUB O @Y P P
FRkbatos 2ot p T 000000 00Q0QQ  pmmnn

Where,
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000 pg U
YO ﬁ U Wo
X T
Peak Demand Savings
3 (i (o)

Daily Peak Fuel Savings
Y i@ 3'YDi 4 i0 00

Lifetime Energy Savings Algorithms:

Lifetime Electric Energy Savings

No dual baseline:
3 Q60 3 Qi 07YD
Dual baseline:
300 30 | RGN & BE o EYD QA | b D@ Qa 098D YYD

Lifetime Fuel Energy Savings

No dual baseline:
YR G i Ww"Mi G i0"YDd
Dual baseline:

YD & IV 46T VR0 & QE @i OEYD VDI 66l i D DD Qo QO WO YYD

Calculation Parameters

Table2-181 Calculation Parameters

Variable Description Units Ref

nTherms Annual fuel savings Calculated Therms/yr
n ¢ K Sphd Daily peak fuel savings Calculated Therms/day
n ¢ K SN Lifetime fuel savings Calculated Therms
Iculated, i
GPD Gallons per day Calculated, iNpp Gallday  [244]251244

unknown use 46
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Variable Description Units Ref

meain

ﬂTamb

UA,

Eff

Nopi

Sly

Vq
UA,
Tset
Trmain
Tamb
Eff,
365

8,760

8.33
100,000

EUL

RUL

Average temperature difference between water
heater set point temperaturéTse) and the supply Calculated
water temperature in water maifiTmain)

Average temperature difference between water
heater set point temperatur€Tse) and the Calculated
surrounding ambient air temperatur@ams)

Overall heat loss coefficient of the energy efficient  Calculated, iBly
equipment unknown use 5.4

Sitespecific. If

Efficiency of energy efficient connected boiler (AFL
Y 9y ( unknown use 0.8%

Sitespecifig if

Number of people in household unknown use default
2.65
T e sowine ™ Stesectc
Rated storage capacity of installed equipment Sitespecific
Overall heat loss coefficient of the baseline conditic 7.85
Water heater set point temperature 125
Supply water temperature in water main 60
Surrounding ambient air temperature 707
Efficiency of the baseline ndition, deemed (AFUE) 0.75
Days per year 365
Hours per year 8,760
Energy required (Btu) to heat one gallon of water t 833
one degree Fahrenheit
Conversion from Btu to therms 100,000

SeeMeasure Life

Effective useful life .
Section

SeeMeasure Life

Remaining useful life of existing unit .
Section

°F

°F

(Bu/h-°F).  [249

N/A

N/A 249

°Flhr

Gal
(Bu/h-°F).  [247
°F 245
°F 246253246
°F
N/A 247254247

Days/yr
Hriyr

Btu/gal°F
Btu/therm

Years

Years

5 ASHRAE 90.1 2019 Compliant AFUE values range from 82% to 84%. Assumed conservative estimate of 85%
70Water heaters are generally located in conditioned or partially conditioned spaces with a typical average temperaturéoof ®3°Fo avoid freezing.
A value of 70°F is used for the purposes of estimating ambient air temperature
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Peak Factors

Table2-182Peak Factors

Electric coincidence factor (CF) N/A

Natural gas peak day factor (PDF) SeeAppendix 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.

Table2-183Measure Life

Equipment EUL RUL Ref

Indirect Water Heater 11 3.67 250

References

f257244] Water Research FoundatioResidential End Uses of Wat¥ersion 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

f258]245] Code of Federal Regulations, Title 10, Chapter II, Subchapter @3Bakppendix 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 Temperatur®ecembe022 https://www.ecfr.gov/current/title-10/chapterll/subchapterD/part-
430/subpartB.

[259]246] Burch, Jay and Christensen, Craigwards Development of an Algorithm for Mains Water Temperature
National Renewable Energy Laborat2922

[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 2022https://www.ecfr.gov/current/title-10/chapterll/subchapterD/part-430/subpartB.

[261]248] Based on computation of heat loss coefficients via conversion equations found in 10 CFR 429, 430, and
431 Docket No. EERB15BTTR0007, 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@érititled Indirect Water Heater storage
tanks, per the AHRI Directory, Air Conditioning, Heating, and Refrigeration Institute, December 2022.
https://ahridirectory.org

f263]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/96f0fecOb45a3c6485257688006a701a/72c23decff52920a85257f11006
71bdd/$FILE/NYS%20TRM%20V9.pdf
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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/
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2.7.3 STORAGE WATER HEATER

Market Residential/Multifamily
Baseline Condition NCITOS

Baseline Code

End UseSubcategory 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 residentgds 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
efficientcase. For new construction, this measure assumes baseline to be a minimally code complianttgfigaueter
heater using the same heating fuas 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 mimnally code compliant storagiype water heater with tank volume, input capacity and draw pattern
equivalent to the efficient water heater.

Efficient Case

The compliance condition is an ENERGY SieA®tRgasstorage 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 VersiérD, effective April 2@3. {263]256] Minimum UEF qualification for ENERGY STAR®

equipmentis shown inTable2-185Fable2-185184, [Field Code Changed
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Annual Energy Savings Algorittem

Annual Electric Energy Savings

3QEQ U710
Annual Fuel Savings
Where,
OO pR U
% ooy
Peak Demand Savings
Qo (i (o)

Daily Peak Fuel Savings
Y @ 3'YDi ai0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QEQ .
Lifetime Fuel Savings
3D b FYRI G i07YD

Calculation Parameters

Table2-184 Calculation Parameters

Variable Description Units Ref

neKSN Annual fuel savings Calculated Therms/yr
n ¢ K Sphd Daily peak fuel savings Calculated Therms/day
neKSN Lifetime fuel savings Calculated Therms

Calculatedif unknown

GPD Gallons per day use 46

Gallday 251
Average temperature difference between wate

DTiain heater set point temperature and the supply Calculated °F
water temperature in water main
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Variable Description

Sitespecific, if

Uniform Energy Factor of the energy efficient  unknonwn bokup in

ER
UER measure Table2-185Fable
2-185184
Site-specific, if unknown
Nopl Number of people served by the system use default 2.65
Teet Water heater set point temperature 125
Tmain Supply water temperature in water mdin 60
Look up imppendix E:
. . - CodeCompliant
Uniform Energy Factor of the baseline conditic o A
UER based on tank volume Etfficiencie ant '
CodeComplian
ciencies
8,760 Hours per year 8,760
365 Days per year 365
3,412 Conversion from Btu to kWh 3,412
8.33 Energy required (Btu) to heat one gr?lllon of 833
water by one degree Fahrenheit
100,000 Conversion from Btu to therms 100,000
17.2 Assumed gallons of_hot water used per day p 17.2
person in household
. L Look up infable
CF Electric coincidence factor 018
Look up infable
PDF Gas peak day factor 218
Lif
EUL Effective useful life SeeMeasure Life

Section

Water Heating

Units Ref

N/A

persons 251

°F 252

°F 253

N/A

Hours/yr
Daysl/yr
Btu/kWh

Btu/gal°F
Btu/therm

Gallday/person [251}{258251]

N/A

N/A

Years

Table2-185Residential Water HeaterEnergy Star Criteria

] Mini
Product Class Rated Storage Volume and Input Rating
B wn ALt YR X p Medium 0.81
GasFired Storage Water Heater B wn ALt YR X p High 0.86
> 55 gal Medium 0.86

7 Average value across NJ climate zones, calculated as average ambient air temperature + 6 °F.
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Peak Factors

Table2-186Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) 0.8 255 255
Natural gas peak day factor (PDF) SeeAppendix 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 waterfaéa{grs4]

References

[264Y251] 2 GSNJ wSaSI NOK C2dzyRIGA2yY awSaARSyGAlrt 9yR ! aSa 2F 21 GSNE
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/chapterll/subcharpterD/part430/sybpartB/appendixE

[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/shareldta/valuetable/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/96f0fecOb45a3c6485257688006a701a/72c23decff52920a85257f11006
71bdd/$FILE/NYS%20TRM%20V9.pdf

f269]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

241

+tSNBEAZY

HY


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
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2.7.4 TANKLESWATERHEATER

Market ResidentialMultifamily
Baseline Condition NG RHDI

Baseline CodéExistingDual
End UseSubcategory Equipment

Measure Last Reviewed December202@larch 2026

Changes since lagersion ¢ 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 4,000tB 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 greateath180°F and, if electric power is required for operation, must use a
singlephase 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 BISNJ K2 dzNJ F y R | Y ydzFF Ol dzZNBNR& &ALISOAFASR &idG2Nr3S OF LI OAle 27
NEaARSYdGALFE St SOGNRO AyaidlyidlyS2da 61 6SNI KSFGSNE 6AGK |y AyLdzi 2F mu (Af261 440
storage capacity of less than 2 gallons

Baseline Case

Theretrofit baseline condition is a minimally code compliant water heater of type (stetgmEor instantaneous)
equivalent to the existing water heater and with tank volume (where applicable), input capacity and draw pattern
equivalent to the efficient water heateFor new construction, the baseline condition is a minimally code compiiant
gallonstoragetype with draw pattern equivalent to the efficient water heatéassume 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

30 QB0 QQ
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Where,
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Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

No dual baseline:
3 QuQ 3QEQ 07YD
Dual baseline:
3060 30 | 00601 & BE o YD QA | Qb oI Qa 008D YYD

Lifetime Fuel Energy Savings

No dual baseline:
FYRI ai "M ai0’Yd
Dual baseline:

YD G FYRI GOl 00AHQI & Bt @i OEYD FYRI 46 QD EA@@ i Qo 0O YYD

Calculation Parameters

Table2-187 Calculation Parameters

Variable Description Value Units Ref

nltzK Annual electric energy savings Calculated kWh/yr
NnTherms Annual fuel savings Calculated Thermsl/yr
N1 Beax Peak Demand Savings Calculated kW

¢ K S-NIY
n Daily peak fuel savings N/A Therms/day

da}beak

Average temperature difference
between water heater set point

3 Tmai Calculated °F
man temperature and the supply water
temperature in water main (°F)
Average temperature difference
between water heater set point
3Tamb P ) Calculated °F
temperature and the surrounding
ambient air temperature (°F)
GPD Gallons per da Calculated, Gal/da 257
P Y if Nppt unknown use 46 Y -
. Sitespecific.
Nppi Number of people in household P N/A 264

If unknown use 2.65 -
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Variable Description Value Units Ref

Site-specific.

T Water heater set point temperature °F 258
set P P If unknown use 125
Supply water temperature in water
Tmain pp y p 60 °F 259
main
Tamb Surrounding ambient air temperature 70 °F
Retrofit: Sitespecific
UER Uniform Energy Factor of the baselir New cor?structlon: Look.up n N/A 262
condition Ap'p.endllx ECode(?omphant
Efficienciefppendix-ECode
. ciencies
Uniform Energy Factor of the energ: . .
UER ) .gy g Sitespecific N/A
efficient measure.
Storage water heater
Overall heat loss coefficient of the baselineUA, = 7.85
UA, h . . (Btu/h-°F). 260
baseline condition. Indirect water heater

baseline: UA=0

Overall heat loss coefficient of the
UA, . 0 (Btu/h-°F). 261
energy efficient measure.

365 Days per year 365 Daysl/yr
3,412 Conversion from Btu to kWh 3,412 Btu/kWh
Energy required (Btu) to heat one
8.33 gallon of water by one degree 8.33 Btu/gal°F
Fahrenheit
100,000 Conversion from Btu to therms 100,000 Btu/therm
CF Electric coincidence factor Look up infable2-185Fable N/A
2o
Look up inrable2-188Fable
PDF Peak f r PP N/A
eak day facto /
EUL Effective useful life SeeMeasure LifeéSection Years
Peak Factors
Table2-188Peak Factors
Peak Factor Value Ref
Electric coincidence factor (CF) 0.8 263 R63
Natural gas peak day factor (PDF) N/ASeeAppendix G: Natural Gas Peak Day Factc
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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.

Table2-189Measure Life

Equipment New construction EUL Retrofit RUL Ref

Instantaneous Water Heater 20 6.66 263

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

[274]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 Tempelatceenbe2022

[272]259] Burch, Jay and Christensen, Craig, "Towards Development of an Algorithm for Mains Water
Temperature." National Renewable Energy Laborat2@g2

{273]260] Based on computation of heat loss coefficients via conversion equations found in 10 CFR 429, 430, and
431 Docket No. EERB15BTTR0007, 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) ofértiRied Indirect Water Heater storage
tanks, per the AHRI Directory, December 2022

f275]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/96f0fecOb45a3c6485257688006a701a/72c23decff52920a85257f11006
71bdd/$FILE/NYS%20TRM%20V9.pdf

[2#A264] _Residential End Uses of Water: Version 2 Executive Report (Water Research FouRdagion)
https://www.circleofblue.org/wpcontent/uploads/2016/04/WRF_REU2016.pdf
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2.7.5 COMBINATION BOILER

Market Residential
Baseline Type TOS/NCEREP
Baseline CodéExisting/Dual
End UseSubcategory Equipment

Measure Last Reviewed January 2024

Changes-Since-Last-\ersio

Description

This section provides energy savings algorithms for qualifying gas combination boilers instaltédentialsettings. A
combination boilelis aspace heating systethat alsohas the capability tprovideinstantaneousiomestic 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 Jersg.

For early replacement programs, the baseline efficiency is the existing boiler efficiency for the remaining life ofitige exist
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 minimatpicgdiant
STTAOASYyOe FTNRBY O2RS Ay F2NOS G dGAYS 2F AyaihlttraAaz2zye LT Ayadrttldazy &Sk N

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 minimatigroptient
efficiency for a storage water heater from code in force at time of installation. If installation year is unknown, assume
W 9![ KdWa StlLaS
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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 cortimiler 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

QR U710
Annual Fuel Savings
FYMI ai 3N & YR i
Where,
"M & 64 oop 2 CYPOYOp "OWK;" T"[O;Y'O P
e "00 0o ¢ vywag Y Y PP
* p T T T YOO YOO
00O pR U
Peak Demand Savings
EXON) 670

Daily Peak Fuel Savings
YD G 3'YDi ai0d 00

Lifetime Energy Savings Algorithms:

Lifetime Fuel Energy Savings

No dual baseline:
FYDL i @ "Mi aio’Yd
Dual baseline:

YD i YR GO i "0Q QI & QE @i OEYD FYRI Go i QD LD i Qa QOB YYD
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Calculation Parameters

ne¢KSN.
n ¢ K Sehy
n ¢ KSN

nekK Sl

n ¢ K Sohwy

GPD
Cam
AFUR

NPeople
Tset

UER

EFLH

AFUE

UER

Trmain

100

Table2-190Calculation Parameters

Annual fuel savings
Daily peak fuel savings
Lifetime fuel savings

Annualfuel savingfrom space
heating

Annual fuel savings from water
heating

Gallons per day of hot water use
Input capacity of qualifying boiler
Boiler proposed efficiency

Number of people served by the
system

Water heater setpoint temperature
Efficient case water heater Uniform

Energy Factor

Boiler equivalent full load hours of
operation during heating season

Boiler baseline efficiency

Baseline \ater heater Uniform

Energy Factor

Incoming water main temperaturé

Unit conversiorfrom kBtuto therm

Calculated
Calculated

Calculated

Calculated

Calculated

Calculated, if unknown use 46
Sitespecific

Site-specific
Sitespecific
Sitesspecific, if unknownuse 25
Sitespecific, if unknown use 0.87

Look up imAppendixC Heating and
Cooling EFlAppendixc-Heating-and
Cooling-EFLH

TOS/NC: Code compliant baseline
values given ifable2-191Fable2-191
EREPSitespecific,if unknownusecode
efficiency in force wheequipmen was

new.I f vintage unkn
EUL has elapsed.

TOS/NC: Code compliant baseline
valuesif unknown use 0.657

EREP: Sitspecific,if unknownuse code

efficiencyin forcewhenequipment was

new.l f vintage unkn
EUL has elapsed.

60
100

72Minimum UEF for instantaneous (tankless) water heaters from Energy Star
7 Average value across 5 NJ climate zones. Calculated from annual average ambient air temperature + 6 deg F.

Therms/yr
Therms/day

Therms

Therms/day

Therms/day

Gall/day

kBtu/hr
N/A

people
°F

N/A

Hours

N/A

N/A

°F

kBtu/therm

Water Heating

272
[8701[266]
265
266
[8721[266]
[871}[267]
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365 Days per year 365 Dayl/yr
8.33 Unit conversion, Btu/géF 8.33 Btu/gatf
100,000 Unit conversion, Btu/therm 100,000 Btu/therm
8,760 Hours in one year 8760 Hours
PDF Peak day factor Look up inFable3-416Table2-192 N/A
EUL Estimated useful life SeeMeasure LifeSection Years [8741[270]

Table2-191Baseline AFUE of Single Family Boilers
AFUE (Manufactured on an¢

AFUE Manufactured bef
Product Class EIRLETAITICER) el after Sep 1, 2012 and beforg

AFUE (Manufactured on and

Sep 1, 2012 Jan 15, 2021) after January 15, 2021)
Gasfired hot water boiler 0.80 0.82 0.84
Gasfired steam boiler 0.75 0.80 0.82
Oikfired hot water boiler 0.80 0.84 0.86
Oikfired steam boiler 0.80 0.82 0.85

Peak Factors

Table2-192Peak Factors

Electric coincidence factor (CF) N/A

Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Fact

Measure Life

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

Table2-193Measure Life

Equipment EUL RUL Ref
Combination Boiler 22 7.3 {8#4]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 Tempelatceenbe2022
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{2806]267] Burch, Jay and Christensen, Cragwards 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 baselidEFRwvas calculatedvith a medium draw patterfrom the referencedederal
standardsand water heating equipment market data from the Energy Information Associa€i6fresidential
energy consumptiosurveyfor NJ*assuming tank sizes 80 galonsfor smallwater heaters 40 gabnsfor
mediumwater heaters and 55 gabnsfor largewater heaters.

[282]269] awS3dz  GA2yadIa2dgdse yYyORD ¢ ¢ g dNB I dhsediod dnfptdtiareop d | 00SaaSR 5
heat loss coefficients via conversion equations found in 10 CFR 429, 430, and 431 Docket {201&BRER
0007, Energy Conservation Program for Consumer Products and Certain Commercial and Industrial Equipment:
Test Procedures faConsumer 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 stanaig@put
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/EERFD15BTTR0007-0004

f284]271] Food Service Technology Center, Design Guigieergy Efficient Heating, Delivery and Use, Table 1.
Typical hot water system cost for restaurants, March 2010

f285]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.
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74 Available athttps://www.eia.gov/consumption/residential/data/2009/hc/hc8.8.xls
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2.7.6 WATER HEATING SETBACK

Market ResidentidMultifamily
Baseline Condition RF

Baseline Existing

End UseSubcategory Control

Measure Last Reviewed December202Warch 2026

Changes Since Last Versio q  |ncluded surface area for storage tanks with 60 and 75 gallon capacities.

1 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 multiplie by the number of tanks.

Efficient Case
The efficient condition is a hot water tank with the thermostat redutedo lower than 120 degrees.

Annual Energy Savings Algorithm

Annual Electric Energy Savings

Yo Y Y Oii

>0 ot p¢'YO
Annual Fuel Savings
—— Y8 Y Y Ol
FRibal phep Tt 'Y 'O
Peak Demand Savings
. 3060
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Daily Peak Fuel Savings
3D i@ 3'YRi ¢ i0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3060 3QBQ 07YD

Lifetime Fuel Energy Savings

FYRI ai @M Gi0"YD

Calculation Parameters

Table2-194 Calculation Parameters

Variable Description Value Ref

nl1zK Annual electric energy savings Calculated kWh/yr
ne¢KSNY Annual fuel savings Calculated Thermsl/yr
N1 Beax Peak Demand Savings Calculated kW
n ¢ K S-oeypd Daily peak fuel savings Calculated Therms/day
N1 2uiime Lifetime electric energy savings Calculated kwh
Nt KShNA Lifetime fuel savings Calculated Therms
U Overall heat transfer coefficient of Site-specific, if unknown use (Btu/Hr-°F 575
tank 0.083% ft?)
A Surface area of storage tank Sitespec}:i:_,:kijlzgzc;v;nlook up Fe 273
To Hot water setpoint prior to adjustment  Sitespecific, if unknown use 13C °F 276
Tq New hot water setpoint Site-specific, if unknown, use 12( °F {282][275]
HourdHrs Number of hours in a year 8760 Hrslyr
Electric Hot Water Heater: 0.98 977
REiectric Recovery efficiency of water heater ~ Heat Pump Water Heatef:1 N/A 278
3.56
REq Recovery ef:;:i:tzt:y of gas water 0875 N/A 274
3,412 Conversion from Btu to kWh 3,412 Btu/kWh
100,000 Conversion from Btu to therms 100,000 Btu/therm

5 Assumes R2 water tank
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Variable Description Value Ref

CF Electric coincidence factor Look up irTable2-196 N/A
EUL Effective useful life SeeMeasure LiféSection Years
RUL Remaining useful life of existing unit SeeMeasure LifeSection Years

Table2-195Assumed 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
1E] 30.87
80 31.84

If capacity is unknown, assume a 50 gallon tank.

Peak Factors

Table2-196 Peak Factors

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 heate

[282}.[275]
References

f286]273] Assumptions from Pennsylvania TR¥blume 2 Area values were calculated from average dimensions
of several commermally avallable units, with radlus values measured to the center of the insuleti@mber

E-te-Subpar%Bef—PaFt—éls&September 2024https //www.puc.pa. qov/fll|nqresources/|ssue&alws

regulations/actl29/technicalreferencemanual/

f287274] Code of Federal Regulations, Title 10, Chapter Il, Subchapter BaRagection-431-110(430 ,
Subpart & Energy Conservation Standards and their Effective DBtesember202March 2026.
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S goveurrent/title-10/chapte ubchapterD/part-431#4 0

https://www.ecfr.gov/current/title-10/part-430#pAppendixEto-SubpartB-of-Part430(6.)(6.3)(6.3.3)
[288} — Mid-Atlantic FRM-V10, December2022.

[275] Mid-Atlantic TRM V10, December 202#tps://neep.org/sites/default/files/mediafiles/trmv10.pdf

276 Technical Reference Manual Volume 2: Residential Measig®®(024); Pg73;

httn ANAAN ) ar-Watla ng o a et a on

[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%technicatreferencemanual/ 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
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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 RFTOSEREP
Baseline Existing/Code

End UseSubcategory Water Conservation

Measure Last Reviewed February-202April 2026

Changes Since Last Versio 1__AddedEREP baseline type

1 Updated default values for UEF and average number of people per househo

1 Updated references

Description

Thismeasurepresents the assumptions, analysasid savings from adding leflow aerators to faucets in kitchens and
bathrooms and for replacing standard showerheads with iflew showerheads.

Savings for lovflow fixture measures are determined using the total change in flow rate (gallons per mipette)nit
from the baseline (existindixture to the efficient lowflow fixture. This measure appbeo residential andnultifamily
buildings.

Baseline Case
TOS the baseline is a standard faucet or a showerhead meeting maximum flow given in the NJ#€16084].

RF: the baseline the actual flow rate of the existing faet. If unknown, default to the TOS baseline of a standard faucet
or a showerhead meeting maximum flow given in the NJ AS2G@ .

EREPhe baseline is the minimum codsdlowed flow rate (GPM) for the showerheads being repld@&d.].

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 A5168591[284]. Actual flow rates of the installed fixture are used to estimate the savings.

Annual Energy Savings Algorithm

Annual Electric Energy Savings

wao p
oft p¢YO'O

3Q¢Q 300 3Y "0
Where,
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Aerators:3"Y Y Y
Showerheads3"Y Y Y
Aerators:
Yo 0060 O r 000 O 3 5 P 0 0 aQu
Showerhead:
Yoo 000 O g 000 O PG P o] 0 ooQu
Annual Fuel Savings
et G O & o P
Y'Y YO Y'Y ~ .. 0
vat v pmmm YOO
Peak Demand Savings
3@ yQ@Q '0"Y0"0
Daily Peak Fuel Savings
3D @ Y'¥mi a@i 0 00
Lifetime Energy Savings Algorithms:
Lifetime Electric Energy Savings
3 QEQ 3 QA 07YD
Lifetime Fuel Energy Savings
FYRI 4i  ©"Mi ai0’Yd
Calculation Parameters
Table2-197 Calculation Parameters
Description Value Units Ref
nl1zK Annual electric energy savings Calculated kWh/yr
neKSN Annual fuel savings Calculated Therms/yr
N 1 Beax Peak Demand Savings Calculated kW
n ¢ K Sewly Daily peak fuel savings Calculated Therms/day
n 1k Lifetime electric energy savings Calculated kwh
n ¢ K SN Lifetime fuel savings Calculated Therms
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Variable Description Value Units Ref
n Lo Annual water savings Calculated Gallyr

Average temperature different
between faucetshoweroperating  Calculated-If unknown, use

Tmai °F
lmain temperature and the supply wate 25.
temperature
Sitespecific. If unknown,
UEF Uniform Energy Fact6r assume (2293 (electric) or N/A {291]1286]
0.58 (gas)
Sitespecific. If unknown,
Nraucet Avg no ofFaucets per household Iookpup inTable2-198 N/A {290]285]
Sitespecific. If unknown,
Nshower Avg no ofShowers per household look up inTable2-198 N/A {290]285]
Sitespecific. If unknown
Average number of le per ' Person/
Noersons verage number of people per o\ 1o B6(ETG), 2.66(SIC 279292
household household
or 266
RE Sitespecific, if unknown
look up inFable2-198
GPM Baselindlowrate TFOS:-Look up-hable Gal/min 1286}
i 2841291
2-198Table2-197Table
2-198
GPM, Efficientflowrate Site-specific Gal/min {289
- Sitespecific. If unknown, N
Traucet Faucet existing temperature look up inTable2-198 F {292]287]
- Site specific, use 105 if N
Tsnower Showerhead existing temperaturt unknown F {294]289]
1 if electric water heater; 0 it
gas water heater; if
Factor to account for presence o unknown look up in
Felec N/A

absence of electric water heater Appendix K: DHW and Spac¢
Heat Fuel Splivr defaulf” =
0.25

76 Take UEF from application using the existing water heaters model nleﬂeup If unlnown then UEF is determlned by the Depanment of
9y SNHE Q&

D/part-430/subpartC/sectiond30.-32.C(accessible herehttps //www ecfr. gov/current/tltle 10/Qart 430/sect|0n430 32#@430 32(dj

Assume medium draw pattern if unknown. If storage capacity is also unknown, use the assumptions above for a 40 gallomjravedileatric or gas
storage water heater.

mmem%ef—hageheM&MEhese-e&heﬂuel—sewéeemADM Program Year 3 Exten5|on and Prog‘iam 4 Evaluatlon Measurement and
Verification Report, Section 2.7 PY4 Gross and Net Impact Evaluation Results. Prepared for South Jersey Industiieatidtititpwih Gas, December
2025and fom ADM, Program Year 3 Extension and Progyaer 4 Evaluation, Measurement and Verification Report, Section 2.7 PY4 Gross and Net
Impact Evaluation Results. Prepared for South Jersey Industries Stilitth Jerseas, December 2025
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Variable

Fyas

tuse

Flhrome, b

Flhnmle, q

Tmain

ETDF

8.33

3,412

100,000

365
PDF
EUL

Description

Factor to account for presence o

absence of fossil fuel water heate Appendix K: DHW and Spac

Average minutes of use per
person per fixture per day

Ratio of user setting to full
throttle flow rate for baseline
fixture

Ratio of user setting to full
throttle flow rate for low flow
fixture

Supply water temperature in
water mairr®

Energy to Demand Factor

Energy required to heat one
gallon of water by one degree
Farenheit

Conversion factor from Btu/h to
kw

Conversion factor frorBtuto
therms

Number of dayper year
Peak day factor

Effective useful life

Value

1 if gas water heater; 0 if

electric water heater; if
unknown look up in

Heat Fuel Splibr default’®=
0.71

Look up irTable2-198

Aerator:0.83
Showerhead: 0.9

Aerator:0.95
Showerhead: 0.9

60

Aerator:0.000134
Showerhead0.00008014

8.33

3,412

100,000

365
Look up inTable2-199

SeeMeasure LifeéSection

Water Heating

Units Ref
N/A
Minutes/ 2801290
person/day
N/A 288]1295{283]290]
f288]
NIA 2831290
°F 282
KW/KkWh/yr {286]281]
Btu/gal°F
Btu/h/kwW
Btu/therm
Daysyr
N/A
Years

7 Average value across 5 NJ climate zones. Calculated from annual average ambient air temperature + 6&fergmaRel[282]{4].
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Table2-198 Calculation Assumptions per Fixture Type

Operating ;
Baseline gallons per Daily use temperature s
Fixture Type Location ) . household
My minute (GPM) duration (tuse) (Thaucet, Tshower)
o (Nfaucet )
(°F)
1.8
Kitchen 2.39 (ETG) 4.5 93 1
2.58 (SJG)
Faucet aerator . 15
Private restroom 2.33 (ETG) 1.6 86 175
2.82 (SJG)
Unknown 1.6 2.5 88 15
—REFQE%%Os QHEE: 1.56
e — HPWESHPWES:
Showerhead Any 237 (ETG) 6.15 105 T
2.62 (SJG)

Peak Factors
Electric coincidence is included in the ETDF factor.

Table2-199Peak Factors

Electric coincidence factor (CF) N/A

Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Fac

Measure Life
The effective useful life (EUfoy both aerators and showerheads10 yearf293]288].

Non-Energy Impacts

Aerators:

<
o
C
o]
[
[t
o]
o]
C
[t
o]

=2

o} 0 gQu

Showerhead:

o] 0 oQu

80 QHEC BQuick Home Energy Cheg; HPWES Home Performance with ENERGY STAR Program
81 |bid.
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References

[279] ADM Proqram Year 3 Extensmn 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.

{294]280] _Cadmus and Opinion Dynamics Evaluation Team. Showerhead and Faucet Aerator Meter Study. For
Michigan Evaluation Working Group. June 2013

2921 Pennsylvania-Technical-Reference-Manual-effective June 2016, pp. 114ff.
httpwnwnw-pucpa-gov/pedocsii370278-docx

[281] Wilson et al. 2021. ERdse Load Profiles for the U.S. Building Stock: Methodology and Results of Model
Calibration, Validation, and Uncertainty Quantification. NREBSU®) 80889
https://docs.nlr.gov/docs/fy220sti/80889.pdf

{293]282] _Burch, Jay and Christensen, Craigwards Development of an Algorithm for Mains Water Temperature
Natlonal Renewable Energy Laboratory

https: //WWW academla edu/125086922/Towards Development of_an Alqonthm for_Mains_Water Temperatu
re

{294]283] _American Council for an Energficient Economy, Energy Related Water Fixture Measurements:
Securing the Baseline for Northwest Single Family Homes, August 20065 hitps://map-testing.com/wp
content/uploads/2022/11/2008 Seattle Study.pdf

[295]284] Baseline flow rates established Byate of New Jersey, 249 egislature, Assembly No 56 XDhapter 464
https://pub.njleg.state.nj.us/Bills/2020/PL21/464 .HTM

f296]285] American Housing Survey Table Creator, United States Census Bureau, Housing Unit Characteristics, New
York 2017Accessed December 1, 2022ps://www.census.gov/programs
surveys/ahs/data/interactive/ahstablecreator.html?s_areas=35620&s_year=2021&s_tablename=TABLEO&s_bygr
oupl=1&s bygroup2=1&s filtergroupl=1&s filtergroup

[297]286] UEF assumptions per 10 CFR Part 430, SuBpagpendix-Eattps-Hwwww-ecfrgov/eurrent/title
10/chapterH/subchapterD/part-430/subpartC/sectiond30-32C, https://www.ecfr.gov/current/title-10/part-
430/section430.32#p430.32(d) assuming medium draw pattern, 40 gallon storage water heater.

f298]287] _Michigan Evaluation Working Group Showerhead and Faucet Aerator Meter Study. June 2013, via 2014
DemandSide Management Evaluation Final Report, Cadmus, June 30, 2015, Table 93.

[299]288] California eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life
https://www.caetrm.com/cpuc/table/effusefullifé EUL ID: WtrHWH-Aertr, WtrHt-WH-Shrhd

[300[289] [ dzii1 = WAY® Hnmmod a2l GSNJFYR 9ySNHE 21 408R RdNAy3I wSah

{GdzRe 2F 120G 21 (SNitpSletrii NAodziA2zy {e&aiSvyaoé
publications.Ibl.gov/sites/default/files/water and_energy wasted_during_residential_shower events_findings_f
rom_a_pilot field study of hot water distribution_systems Hsdl15e.pdf

a&LgfoéNyl SNI t§G§N£ Iy R %NW&%WPNMMN&%QﬁwmmwBWWﬁu[
TNBY { K2 gh8iNKvEhwR ¢
https://map-testing. com/wpcoment/uploads/2022/11/LBN-IShowerheadlnal -rpt.pdf
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https://docs.nlr.gov/docs/fy22osti/80889.pdf
https://www.academia.edu/125086922/Towards_Development_of_an_Algorithm_for_Mains_Water_Temperature
https://www.academia.edu/125086922/Towards_Development_of_an_Algorithm_for_Mains_Water_Temperature
https://map-testing.com/wp-content/uploads/2022/11/2008_Seattle_Study.pdf
https://map-testing.com/wp-content/uploads/2022/11/2008_Seattle_Study.pdf
https://pub.njleg.state.nj.us/Bills/2020/PL21/464_.HTM
https://www.census.gov/programs-surveys/ahs/data/interactive/ahstablecreator.html?s_areas=35620&s_year=2021&s_tablename=TABLE0&s_bygroup1=1&s_bygroup2=1&s_filtergroup1=1&s_filtergroup
https://www.census.gov/programs-surveys/ahs/data/interactive/ahstablecreator.html?s_areas=35620&s_year=2021&s_tablename=TABLE0&s_bygroup1=1&s_bygroup2=1&s_filtergroup1=1&s_filtergroup
https://www.census.gov/programs-surveys/ahs/data/interactive/ahstablecreator.html?s_areas=35620&s_year=2021&s_tablename=TABLE0&s_bygroup1=1&s_bygroup2=1&s_filtergroup1=1&s_filtergroup
https://www.ecfr.gov/current/title-10/part-430/section-430.32#p-430.32(d)
https://www.ecfr.gov/current/title-10/part-430/section-430.32#p-430.32(d)
https://www.caetrm.com/cpuc/table/effusefullife
https://eta-publications.lbl.gov/sites/default/files/water_and_energy_wasted_during_residential_shower_events_findings_from_a_pilot_field_study_of_hot_water_distribution_systems_lbnl-5115e.pdf
https://eta-publications.lbl.gov/sites/default/files/water_and_energy_wasted_during_residential_shower_events_findings_from_a_pilot_field_study_of_hot_water_distribution_systems_lbnl-5115e.pdf
https://eta-publications.lbl.gov/sites/default/files/water_and_energy_wasted_during_residential_shower_events_findings_from_a_pilot_field_study_of_hot_water_distribution_systems_lbnl-5115e.pdf
https://map-testing.com/wp-content/uploads/2022/11/LBNL-Showerhead-final-rpt.pdf
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[291] Title 10 CFR Chapter II, Part 430 Subpattgs://www.ecfr.gov/current/title-10/chapterll/subchapter
D/part-430/subpartC/section430.32#p430.32(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
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2.7.8 THERMOSTATIC SHOWERHEADS

Market Residential/Multifamily
Baseline Condition RF

Baseline Existing

End UseSubcategory Water Conservation

Measure Last Reviewed December202@arch 2026

Changes Since Last Versio ¢ ypdated the order of the savings algorithm to be consistent with faucet aers
and showerhead measure

9 __Added/updated parameter descriptions

1 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 simgldtifemily 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 Bould 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

30 Vo 300 Y & .0

Where:

3Y Y Y
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Annual Fuel Savings
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Peak Demand Savings
3@ YQdQ '0"Y0"0
Daily Peak Fuel Savings
YD i FYRI 4 i0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q 3QBQ 07YD

Lifetime Fuel Energy Savings

FYRI G o"mi 4{07YD

Calculation Parameters

Table2-200 Calculation Parameters

Variable Description Value Units Ref

nl1zK Annual electric energy savings Calculated kWh/yr
neKSNYa Annual fuel savings Calculated Therms/yr
N1 Bea Peak Demand Savings Calculated kW
n ¢ K S & Daily peak fuel savings Calculated Therms/day
n 12K Lifetime electric energy saving: Calculated kwh
neKSNYa Lifetime fuel savings Calculated Therms
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Variable Description Value Units Ref

n Lo Annual water savings Calculated Gallyr

Average temperature different
between shower operating

T Calculated °F
Dl temperature and the supply Uit -
water temperature
Flow-rate-of the Sitespecific, if unknown . 293
GRMGP Gal/min

GEM shewerheadaselindlowrate look up inTable2-201 300][303

Site-specific, if unknown

2
GPM, Efficientflowrate look up inTable Gal/min 920200
2-201Fable2-200

Sitespecific, if unknown

" Average number of people per ~ 2ssume3.36 (ETG) Person/ -
Persen/Househel
oesens household 2.46 (SJG) household
26663 (All others)
Showers/persoaper . Site-specific, if unknown Showers/persoh

howers Per ita Per D 296
day Showers Per Capita Per Day assume 0.75 perday £2001296]

Average number of Site-specific, if unknown
N N/A 297
Shower showerheads Per Household assume 1.10 ! £800§297]

Site-specific if unknown
UEF Uniform Energy Factor assume (293 N/A 301][297
(electric) or 0.58 (gas)

Water-heaterfuelfactorFactor
Felec to account for presence or Look up inTable2-202 N/A
absence oélectricwater heater

Water-heaterfuelfactor
gag-actor to account for
presence or absence of fossil
fuel water heater

Ratio ofactual-shower-gpmuser
settingto shewerhead-rated
gprull throttle flow rate for

baseline fixture

Fuchgas Look up inTable2-202 N/A

FrarottieRhrottle, b Showerhead0.9 N/A [299][296]

Ratio of user setting to full
Rhottle. g throttle flow rate for low flow Showerhead: 0.9 N/A 296
fixture

Hot water waste time avoided
Minwaste due to thermostatic restrictor 0.98 Minutes 297294]
valve

Tshower Temperature at showerhead 105 °F [304][298]
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S | ter t t i
T upply water empera ure in 60 oF 304
water mairi?
Look-up-by-pregram-in
ISR 1n-Service Rate It NIA
Ratoserusedein
value=1
Energy required to heat one
8.33 gallon of water by one degree 8.33 Btu/gal°F
Farenheit
ion factor fi Btu/h t
3412 Conversion factor from Btu/h ta 3412 Btu/h/kW
kw
jon f; f
100,000 Conversion factor fronBtu to 100,000 Btu/therm
therms
365 Number of dayger year 365 Daygyr
SF0.060080149001057
ETDF Energy to Demand Factor MF: 0.0001006 {kW/ kWhlyr) {362]299]
Unknown: 0.0001046
cF Electric-coincidence-factor Look-up-iAFable2-203 NEA
PDF Gas peak demand factor Look up inTable2-203 N/A
SeeM Lift
EUL Effective useful life of new unit © eas'ure e Years
Section
RUL Remaining useful life of existin SeeMeas-ure Life Years
unit Section
82 A\verage-valie-across 5-NJ-cl nes-—Calculated-from-annual-average b air-temperature + 6°F.
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Table2-201GPM
Existing ShowerheadPM,) 2.5
New Conventional Showerhead 2.0
Low Flow Showerhead 15

Table2-202Water Heater Fuel Factors

Electric 1 0
Gas 0 1

Look up imMAppendix K: DHW and Spac Look up irAppendix K: DHW and Spac

Unknown . .
Heat Fuel Splibr default = 018 Heat Fuel Splibr default = 082

Peak Factors

Table2-203Peak Factors

Electriccoincidence-factor{CF) NIAZ
Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Factors

Measure Life

Table2-204 Measure Life

Equipment EUL RUL Ref
Thermostatic Showerheads 10 33 {305]302]
References

{302]293] Cadmus and Opinion Dynamics Evaluation Te&tmwerhead and Faucet Aerator Meter Study: For
Michigan Evaluation Working Grou@une, 2013).

[303]294] Cadmus memo to PPL ElectR®L Electric 2014 ShowerStart Pilot St(Migvember 2014

[304]295] 9 ELX 2NB / Syadza 51 (i B#810 Aver&®hoBskhibll srd & yeaudzd dEigirng dnits by

22 Pogk electric-d d-embedded-in-ETDF.
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March30, 20%.
https://data.census.gov/table/ACSDT1Y2024.B25010?g=average+household+size&g=040XX00US34&y=2024
{395][&]_ ASNYI eSNJz t s&sfs)umsmManSch tor2[u Sby[u)\I £ 2FGSNIFYR 9YySNHE {I @dAy3a FTNBY {K2gSN]

testing. com/wpcontent/uploads/2022/11/LBNIShowerheaennal rpt. pdf

{306]297] American Housing Survey (AH8HS Table Creatérf.d. Www.census.gov. Accessed December 1,
2022. ht&ps—#wweensus—qe\#areq#ams

eupi-l&shbquu&—l&sﬂerqmupi—l&s—ﬂkerqmmms //WWW census. qov/proqrams

surveys/ahs/data/interactive/ahstablecreator.html?s_areas=35620&s_year=2021&s tablename=TABLEO&s_bygr
oupl=1&s bygroup2=1&s filtergroupl=1&s filtergroup

[3079298] [ dziiT = WAY® mwamm®d a2+ GSNIFYR 9ySNHeé 21 a0SR RdNAy3I wSaha
{i']dzRé 27 I 24 21| uSNg&%uNJ\ dzi A 2 ¥ {éé(’]SYéCDé

m<
7

YiAlLt {K26SN 90

Fem—a—pﬂMd—sWeLheHvatepdﬁmbmﬂ—ws&ems—M%&pdhnps /leta-
publications.lbl.gov/sites/default/files/water and _energy wasted during_residential shower events findings_f

trdings_f

rom_a_pilot_field study of hot water distribution_systems_Hadl15e.pdf

mity homes

_FAMILY_H

[299] Wilson et al. 2021. EAdse Load Profiles for the U.S. Building Stock: Methodology and Results of Model
Calibration, Validation, and Uncertainty Quantification. NREBSU®) 80889
https://docs.nlr.gov/docs/fy220sti/80889.pdf
[309]300] Maximum flowrates for new showerheads taken frdew Jersey.L. 2021, c. 4@8nacted January
2022 .hitps:egiscan-comiNJI/billlA5160/20A0tps://pub.njleg.state.nj.us/Bills/2020/PL21/464 .HTM
[310][301] Take UEF from application using the existing water heater's model number look up. If unkown, then UEF
A RSuSNNA)/SR o8 GKS 5S L Nﬂvéy(] 27 QYSNE—A@mdwESau YSGK2R 2dzif AYSR Ay wmn [ Cy

430-32.C.Assume medlum 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 héstps.//www.ecfr.gov/current/title-
10/part- 430/sect|0n430 32#;3430 32(d)

-Accessed

[302] California eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life
https://www.caetrm.com/cpuc/table/effusefullifé¢. EUL IDWtrHt-WH-Shrhd
[303] Title 10 CFR Chapter II, Part 430 Subpaétt@s://www.ecfr.gov/current/title-10/chapterll/subchapter

D/part-430/subpartC/section430.32#p430.32(p)
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https://data.census.gov/table/ACSDT1Y2024.B25010?q=average+household+size&g=040XX00US34&y=2024
https://map-testing.com/wp-content/uploads/2022/11/LBNL-Showerhead-final-rpt.pdf
https://map-testing.com/wp-content/uploads/2022/11/LBNL-Showerhead-final-rpt.pdf
https://www.census.gov/programs-surveys/ahs/data/interactive/ahstablecreator.html?s_areas=35620&s_year=2021&s_tablename=TABLE0&s_bygroup1=1&s_bygroup2=1&s_filtergroup1=1&s_filtergroup
https://www.census.gov/programs-surveys/ahs/data/interactive/ahstablecreator.html?s_areas=35620&s_year=2021&s_tablename=TABLE0&s_bygroup1=1&s_bygroup2=1&s_filtergroup1=1&s_filtergroup
https://www.census.gov/programs-surveys/ahs/data/interactive/ahstablecreator.html?s_areas=35620&s_year=2021&s_tablename=TABLE0&s_bygroup1=1&s_bygroup2=1&s_filtergroup1=1&s_filtergroup
https://eta-publications.lbl.gov/sites/default/files/water_and_energy_wasted_during_residential_shower_events_findings_from_a_pilot_field_study_of_hot_water_distribution_systems_lbnl-5115e.pdf
https://eta-publications.lbl.gov/sites/default/files/water_and_energy_wasted_during_residential_shower_events_findings_from_a_pilot_field_study_of_hot_water_distribution_systems_lbnl-5115e.pdf
https://eta-publications.lbl.gov/sites/default/files/water_and_energy_wasted_during_residential_shower_events_findings_from_a_pilot_field_study_of_hot_water_distribution_systems_lbnl-5115e.pdf
https://docs.nlr.gov/docs/fy22osti/80889.pdf
https://pub.njleg.state.nj.us/Bills/2020/PL21/464_.HTM
https://www.ecfr.gov/current/title-10/part-430/section-430.32#p-430.32(d)
https://www.ecfr.gov/current/title-10/part-430/section-430.32#p-430.32(d)
https://www.caetrm.com/cpuc/table/effusefullife
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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[304] American Council for an Energfficient EconomyEnergy Related Water Fixture Measurements:
Securing the Baseline for Northwest Single Family Hofggist 2008, pg.-265. https://map-testing.com/wp
content/uploads/2022/11/2008 Seattle Study.pdf

269


https://map-testing.com/wp-content/uploads/2022/11/2008_Seattle_Study.pdf
https://map-testing.com/wp-content/uploads/2022/11/2008_Seattle_Study.pdf
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2.7.9 PIPE INSULATION

Market ResidentigMultifamily
Baseline Condition RF

Baseline Existing

End UseSubcategory Insulation

Measure Last Reviewed April 20252026

Changes Since Last Versio ¢ corrected baseline product of overall heat transfer coefficient and pipe area per f
from uninsulated pipe (UA/L baseline)

1 Corrected efficient case product of overall heat transfer coefficient and pipe area
foot from uninsulated pipe (UA/L qualified)

i UpdatedUA/-valdeshe reference linkand Hinbers

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 betweeB® ¢ R 1 £ T 2 Ndndiratdam dypelsiSabl) heating
and/or domestic hot water (DHW) distribution systemsesidential buildingsThe measure is restricted to insulation of

hetwater-distribution-pipe-and/erspace heat (hot water or steam) distribution pip@sd/or hot water distribution pipe
in yreonditioresinconditionedunheated spaces only.

In New Jerseythe 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 defe baseline

This measure caters for all insulation types given that they are IECC 2021 code compliant-instalied-bycertified

professionals. The Rvalue of an insulation is the thermal resistance sfdbnstituent materialwhich is derived by dividing

GKS G(KAOlySaa 2F GKS YIGSNRALIT Bl deKS &k SMNNA T f QNF Vi KBNI G If y OF ¥ RAXGG DS GBIZG ENB Lt Q&
factor, is the inverse of the-fRalue.

Baseline Case

The baseline condition isninsulatedcopper, steel, or CPVC/PE¥mestic hot water ospace heating pipinpcatedin an
unconditioned space.

Efficient Case

The efficient case issulatedcopper, steel, or CPVC/PEX domestic hot water or space heating piping limcated
unconditioned space conforming to the requirements of IECC 2021 Section R4835 which require hot water piping
with 3/4" nominal diameter and larger to be insulated with a minimum thermal resistance3of R
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Annual Energy Savings Algorithm

Annual Electric Energy Savings

— T V) Y Y (OW YO
3'QuQ 05 i pC
Annual Fuel Savings
Yo X6 5 v v aivo
3D G 05 o TR

Peak Demand Savings

»wQw © 0l 60

‘ wx ¢

Daily Peak Fuel Savings
Y @ 3'YDi ai0d 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings
3 QEQ 3 QA 07YD

Lifetime Fuel Energy Savings

FYRI ai @M Gi0"YD

Calculation Parameters

Table2-205Calculation Parameters

Variable Description Value Units Ref

nl1zKkK Annual electric energy savings Calculated kWh/yr
neKSN Annual fuel savings Calculated Therms/yr
N1 Peak Peak Demand Savings Calculated kW
n ¢ K Said Daily peak fuel savings Calculated Therms/day
n 2K Lifetime electric energy savings Calculated kwWh
n ¢ K SN Lifetime fuel savings Calculated Therms
L Length of installed insulation Sitespecific ft
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Variable Description

Average temperature of hot water

pee steamin distribution system piping
T Surrounding average ambient air
amb temperature
Et Recovery Efficiency of fuel water heater
el or AFUE of boiler for space heating
Recovery Efficiency of electric water
ETeIec
heaters
hrs Annual operating hours

Product of Overall Heat Transfer
(UA/L) Coefficient and Pipe Area (UA) per foot
from uninsulated pip®

Product of Overall Heat Transfer

(UA/LY Coefficient and Pipe Area (UA) per foot

from insulatedgipe™pipe’

Value
Site-specific, if unknown:
DHW: 125
HW Boilef* 160
Steam Boile¥: 212
Sitesspecific, if unknown:
DHW: 76°
Space Heat: 50

Site-specific, if unknown:
DHW®: 0.75
Space Heating Boilers:
Look up inTable2-208
Sitesspecific, if unknown:
Non-HeaheatPump
DHW®: 0.98
Heat Pump DHW: Look uj
in Table2-209
For DHW: 8,760

Boilers: Look up in
AppendixC Heating and
Cooling EFlAppendixc
Heating-and-Cooling-EFL

Look up inTable2-206

Look up inrable
2-207Fable2-207

84 Average of lowest typical hot water boiler setting of (120°F) and highest typical setting of (200°F).

BSwSAARSYGALE o02AfSNRa adsStky GSYLSNI dzNB

86 Average annual ambient temperature in unconditioned spaces

akKlftt

Units

°F

°F

N/A

N/A

hrs

Btu/hr-°F~ft

Btu/hr-°F~ft

6S

87 Average ambient temperature based on typical heating season conditions of unconditioned basements
8 Nominal gas or oil water heater recovery efficiency taken by CFR is 75% for deriving water energy consumption of cordustesyeh as

dishwashers, etd306][1}[305].

Water Heating

Ref

326H307]

310

305][312

f309j1y
[306]308]

313

309

309

02AtAYS

LAY

8 The CFR Uniform Test Method for the measurement of Standby Loss of Electric Storage Water Heaters, electfiySédiragiantaneous Water

Heaters, and electric Instantaneous Water Heaters (Other Than Stdsgmelnstantaneous Water Heaters) uses 98iency for electric water

heaters with immersed heating elemen{805}366]
9 Also called Building Load Coefficient per unit length.
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Value

Variable Description

Electric WH: 1.0
Fossil Fuel WH: 0

Unknown WH: Look up in

Adjustment to electric water heating Appendix K: DHW and

Water Heating

Units Ref
N/A [B34]311]
N/A [334{311]
N/A

N/A

Years

Years

Bare CPVC/PEX

Hot Water
Heat

Domestic
Hot Water

03839 0.41
0.4648 0.50
05456 0.58
05769 0.72

F
Shiec energy savings based on water heating fi SpaceHeat Fuel
SplitAppendixK—DHW-an(
SpacedeatFuel-Splor
defaulf*=0.18
Electric WH: 0
Fossil Fuel WH: 1.0
Unknown WH: Look up in
Sk Adjustment to fossil fuel water heating Appendix K: DHW and
el energy savings based on water heating fi SpaceHeat Fuel
SpliAppendix-K-DBHW-an(
Spacedeat-Fuel-Splor
default®2= 0.82
- .. Look up inFable
F Electr n nce f r
C ectric coincidence facto 2ble2-210
Look up inFable
PDF k f r
Gas peak day facto able2-210
EUL Effective useful life se . .ﬂe
Life Section
RUL Remaining useful life of existing unit se #leasure
9 9 Life Section
Table2-206 (UA/L))aseline
Nominal Bare Copper Piping Bare Steel Piping
Pipe
f Domestic Hot Hot Water Hot Water
Diameter Steam Heat
i Water Heat
(in)
0.50 04244 0.48 0.53 0.53 0.6059
0.75 05154 0.58 0.64 0.65 0.72
1.00 0.6265 0.70 0.78 0.79 0.88
1.25 0.7680 0.86 0.96 0.97 1.09
gl yly2syé OFtOdf SR da GKS ydzZyoSNI 2F K2Y$a

| Energy Consumption Survey (RECS) 2015 for Middle Atlantic States, Tabl¢ZHEBLT
2!l y1y26yé OFtOdAFGSR a GKS ydzyoSNI 27F
| Energy Consumption Survey (RECS) 2015 for Middle Atlantic States, Tabl¢ZHEBLT

sAGK St 8 OighIER ResidentBING K S+ (A y 3

K2YSa 6AGK 3L & ¢EAREsNenfaS | GAy3 RAGARSR
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Water Heating

Nominal Bare Copper Piping Bare Steel Piping Bare CPVC/PEX

Pipe
; Domestic Hot Hot Water Hot Water Domestic Hot Water
Diameter Steam Heat Steam Heat
(in) Water Heat Heat Hot Water Heat

1.50 0.8690 0.97 1.09 1.10 1.23 07578 0.81
2.00 1.0410 1.19 1.33 1.34 151 0.9205 0.98
2.50 12431 1.42 1.58 1.60 1.80 1.0407 111
3.00 14957 1.70 1.90 1.92 2.16 12023 1.27
3.50 16877 1.92 2.15 2.18 2.45 1.3438 1.42
4.00 1.8798 2.14 2.40 2.43 27473 14852 1.57
Table2-207 (UA/L,
Nominal Pipe Fiberglass Rigid Foam/Cellular Glass
01412 04009 O. .07 06706 0.0 01816 12 04110 09 0.09 0.08
7 :
0-75 01614 04110 0.09 0.08 0.07 007 02118 011:5 04312 0.1 0.10 0.09
1.00 047
04916 04312 0.10 0.09 0.08 00807 02421 16 01413 0.2 011 0.10
1.25 0.20 014 0431 042
02219 04514 04211 010 0.09 0.08 02924 01615 -
18 13 2 11
. 22 : 41
150 02521 04615 04312 04410 01009 0.09 0327 020 04816 01145 0 3 0.12
2.00 0.26 017 014
03625 04917 04514 04312 011 010 0.3832 0.2019 0.15
23 16 13
2.50 029 049 0471 0416
03529 0220 04716 04413 04312 0.11 04537 02321 =
26 18 6 15
8.00 04134 02623 02018 04615 01413 01312 05243 0:_';4 0.2624 Oflg 0'4591 0.17
3.50 04638 02926 02220 04817 01615 01413 05947 028 02927 0240212 049
33 23 0 18
400 05142 03228 02422 02018 0176 041514 06552 034: 0.3229 02256 0"’;32 022:
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Product Class

Table2-208 Etuel for Space Heatin@oilers

AFUE (Manufactured before

on/after 9/1/2012, before

AFUE (Manufactured

Water Heating

AFUE (Mnufactured

Gasfired hot water boiler

Gasfired steam boiler

Oilfired hot water boiler

Oilfired steam boiler

Size (Gallons)

50
50
50
65
65
65
80
80
80

9/1/2012) 1/15/2021) on/ after 1/15/2021)
0.80 0.82 0.84
0.75 0.80 0.82
0.80 0.84 0.86
0.80 0.82 0.85

Table2-209 Etelec for Domestic Hot Water Heaters

Unknown Siz8

Peak Factors

UEF
3.30
3.50
3.75
3.30
3.50
3.75
3.30
3.50
3.75

Table2-210Peak Factors

Electric coincidence factor (CF)

Natural gas peak day factor (PDF)

yn

Ad GKS F@SNr3IS 2F aidz2Nr3IS

Jrttaya

118y ¥FNBY

DHW: 1.0
Space Heat: N/A

2.83
2.92
3.14
2.85
2.94
3.24
2.85
3.01
3.38
3.016

SeeAppendix G: Natural Gas Peak Day Fact

al
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Water Heating

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

Table2-211Measure Life

Equipment EUL RUL Ref
Electric Water Heaters 13 4.33 314
Gas Water Heaters 11 3.6667 314
References

[314][305] Code of Federal Regulatior&2222026. Review of Title 10, Chapter Il, Subchaptef@yendixJ2to-
SubpartB-of-Part-4304.1.4eCFRBecember12022April 3, 2026https://www.ecfr.gov/current/title-10/part-
430#pAppendixJ2to-SubpartB-of-Part430(4.)(4.1)(4.1.4)

[315][306] 2022 California Public Utilities Commission. n.d. Review of DEER Rest\atesHeater DEER Water
Heater Calculatoy5.1. Cedars California Energy Data and Reporting System.
https://cedars.sounddata.com/deerresources/tools/waterheaters/.

[316][307] Code of Federal Regulatior#2222026. Review of Title 10, Chapter I, Subchaj@ePart 48, Appendix
E- Uniform Test Method for Measuring the Energy Consumption of Water Heaters, Section 2. Test Conditions, 2.5
Set Point Temperaturehttps://www.ecfr.gov/current/title-10/appendix
Appendix%20E%20t0%20Subpart%20B%200f%20Part%20ARA#pdixEto-SubpartB-of-Part430(2.)(2.5)

httn ADNAAN O ao an

[31A[308] Code of Federal Regulations. 2022. Review of Title 10, Chapter Il, Subchapter D1 .Pgpddix B to
Subpart G of Part 431Uniform Test Method for the Measurement of Standby Loss of Electric Storage Water
Heaters and Storag€ype Instantaneous Water HeateeCFRBecember-12022.

April 3 20%. https://www.ecfr.gov/current/title-10/chapterll/subchapterD/part-431/subpartG

[318][309] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Ry&gnaios
913 (New York State Joint Utilitie89212025), Pg#6-

Zibdd/SEILE/NYS%20TRM%20V058dhttps://dps.ny.gov/system/files/documents/2026/01/nysm-
v13_consolidated clean.pdf#page=82&zoom=100,93,96

[319][310] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Ry&gnaios
9:13(New York State Joint Utilitie20212025), Pg#4-56.
https://dps.ny.gov/system/files/documents/2026/01/nysm-
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https://www.ecfr.gov/current/title-10/part-430#p-Appendix-J2-to-Subpart-B-of-Part-430(4.)(4.1)(4.1.4)
https://www.ecfr.gov/current/title-10/part-430#p-Appendix-J2-to-Subpart-B-of-Part-430(4.)(4.1)(4.1.4)
https://www.ecfr.gov/current/title-10/appendix-Appendix%20E%20to%20Subpart%20B%20of%20Part%20430#p-Appendix-E-to-Subpart-B-of-Part-430(2.)(2.5)
https://www.ecfr.gov/current/title-10/appendix-Appendix%20E%20to%20Subpart%20B%20of%20Part%20430#p-Appendix-E-to-Subpart-B-of-Part-430(2.)(2.5)
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-431/subpart-G
https://dps.ny.gov/system/files/documents/2026/01/nys-trm-v13_consolidated_clean.pdf#page=82&zoom=100,93,96
https://dps.ny.gov/system/files/documents/2026/01/nys-trm-v13_consolidated_clean.pdf#page=82&zoom=100,93,96
https://dps.ny.gov/system/files/documents/2026/01/nys-trm-v13_consolidated_clean.pdf#page=82&zoom=100,93,96
https://dps.ny.gov/system/files/documents/2026/01/nys-trm-v13_consolidated_clean.pdf#page=82&zoom=100,93,96
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{320} NREL. 2022. Review of US Residential Sector circa 2018. ResStock. September 2022.
characteristics/?datasetName=vizstock resstock amy2018 release 2022 1 by state view.

[311] ElAResidential Energy Consumption Survey (RETIS) Bble HC8.7 Water heating in homes in the
Northeast and Midwest regionsitps://www.eia.gov/consumption/residential/data/2015/hc/php/hc8.7.php

{324]312] Code of Federal Regulations. 2022. Review of Title 10, Chapter Il, Subchapter D),FBubpariC,

430.32d)yeCFRNovember28,-2022(e)(2)eCFRApril 3, 2026https://www.ecfr.gov/current/title-10/part-

430/section430.32#p430.32(e)(2)

) AAAALQ en a

[322]313] Simulati

57f11006

a U -V -Accessed
December-30202htps-lwwi-caetrm-comishareddata/valuetablelEUL/

[314] California eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life
https://www.caetrm.com/cpuc/table/effusefullifé; EUL IDWtrHt-PipelnsElec WtrHt-PipelnsGas
[315] 2021International Energy Conservation Cdglé03.5.2

https://codes.iccsafe.org/content/IECC2021P1/chapfere-residentialenergy
efficiency#IECC2021P1 RE_Ch04 SecR403.5.2
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https://www.eia.gov/consumption/residential/data/2015/hc/php/hc8.7.php
https://www.ecfr.gov/current/title-10/part-430/section-430.32#p-430.32(e)(2)
https://www.ecfr.gov/current/title-10/part-430/section-430.32#p-430.32(e)(2)
https://www.caetrm.com/cpuc/table/effusefullife
https://codes.iccsafe.org/content/IECC2021P1/chapter-4-re-residential-energy-efficiency#IECC2021P1_RE_Ch04_SecR403.5.2
https://codes.iccsafe.org/content/IECC2021P1/chapter-4-re-residential-energy-efficiency#IECC2021P1_RE_Ch04_SecR403.5.2
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2.7.10POOL 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 poalperation 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 spifming (aboveground) or neselfpriming (inground) pool filter pump with a minimum
allowable weighted energy factor defined by the Code of Federal Regulétibd319316}. 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}326344.

Efficient Case

The efficient case is an ENERGY STAR® version 3.1 qualified-speethlseHpriming {nground or nonselfpriming
(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 frothe motor and is different than the shaft power. The HHP can be derived from the
LINELI2ZEASR 9b9wD, { ¢! onfthelENERGNITARCLDAIGRAGHBSRSI T NJ

Annual Energy Savings Algorithm

Annual Electric Energy Savings

P P §
5006 Goof P

QAR 0 & WD @i ®
Annual Fuel Savings
3YMi & i 070
Peak Demand Savings

3 YQ0 YO O
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Where,
- OO_O
Oi i
‘Oi i "Oii 1GIFQAIC) db §
Daily Peak Fuel Savings
YD i 0716
Lifetime Energy Savings Algorithms:
Lifetime Electric Energy Savings
3Q6Q 3QdQ 07YD
Lifetime Fuel Savings
YD i 076

Calculation Parameters

Table2-212 Calculation Parameters

Description Value
nlzKkK Annual electric energy savings Calculated
N 1 Peak Peak Demand Savings Calculated
n 2K Lifetime electric energy savings Calculated
Hrs Annual hours of operation Calculated
units Number of measures installed Site-specific
days Number of days of operation of the pool Site-specific,if
y pump annually unknown usel22
Sitespecific if
unknown use 22,000
Vioo Volume of pool gallons (inground)
7,540 (above ground)
Number of turnovers per day, where a . I
X X Site-specific,if
Nuwmover ~ turnover is a full cycling of pool water by the

) unknownuse 2
pump through the filter or the cleaner

Minimum allowable Federal Weighted Ener Lookup inTable

WER Factors 2-213Fable2-213
Energy Efficient Pool Pumps Weighted Ene Sitespecific, min
WER 9y P g qualifying inTable

factor, per Energy Star certificate 201

Water Heating

Units Ref

kWh/yr

kw

kWh

hr

N/A

N/A 319

Gallons  [320]323320}[324}327324}
N/A 320
kgallkWh = [317}{32681/[318]321318}
kgallkWh = [317]f32681/[318]321318}

279



Water Heating

Description Value Units Ref

Hydraulic horsepowerper energy star

HHP " Site-specific hp 318
certificate
. ) Site-specific,if
Hrsyaily Daily hours of pump operation unknownuse 5.18 hrs 321
. Look up inTable
CF Coincidence factor 291 N/A 322
Look up inrable
PDF Peak f N/A
eak day factor 291 /
EUL Effective useful life SeeMeasure Life g

Section

Table2-213Minimum Allowable WEF Rating

Qualifying WEF

DedicatedPurpose Pool Pump HHP Applicability Baseline WEF Score Score

Type (kgal/kWh) (kgal/kwh)

Selfpriming pool filter pumps noT mm KL XKE o Single budon E fy -245xIn(hhp)+8.4
Selfpriming pool filter pumps  0.13 hp < hhp <0.711 hy  Single tmMdon E fy -245xIn(hhp)+8.4
Selfpriming pool filter pumps KKLI Xnodmc Single 5.55 134

Nonselfpriming pool filter

pumps 0.13hp<hhp<2.5hp Any bnoyp E £y -1.00xIn(hhp) + 3.8¢

Nonselfpriming pool filter

pumps KKLI Xndmc Any 4.60 4.92

Peak Factors

Table2-214Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) 0.27 322
Natural gas peak day factor (PDF) N/A

Measure Life

The effective useful life (EUL) is 10 ydags]226323.
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References

{325]316] _Code of Federal Regulations. Review of Title 10, Chapter I, Subchapter D, Part 431, Subpart Y, 431.465 f).
ECFR. September 19, 20B&ps://www.ecfr.gov/current/title-10/chapterll/subchapterD/part-431/subparty.

[326]317] ENERGY STAR® Pool Pump ver 3.1 Final Specification Sheet.
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Version%203.1%20Po0l%2
0Pumps%20Final%20Specification.pdf

[327][318] ENERGY STAR®, ENERGY STAR® Product Finder.
https://www.energystar.gov/productfinder/product/certifieeboolpumps

{328][319] CEE, Consortium for Energy Efficiency. 2013. Review of CEESM High Efficiency Residential Swimming Pool
Initiative. Edited by Eileen Eaton. January 2013.
https://library.ceel.org/system/files/library/9986/CEE_Res SwimmingPoollnitiative 01Jan2013_Corrected.pdf

[329]320] 69y SNEB& {dGFNJt22f tdzYL) /FtOdzt FG2NI uy . dzAt RAY3 ! YSNAOF {2ftdziA2y / Syd SN
December 1, 202ttps://basc.pnnl.gov/library/energstar-pool-pump-calculator

[330]321] daARtlFIyGAO ¢SOKyAOrt wSTFSNByOS alyddt o6¢wad +mn yu b2NIKSFad 9ySNEHE 977
Neep.org. Accessed December 1, 20&8s://neep.org/mid-atlantictechnicatreferencemanuattrm-v10

[334][322] Design & Engineering ServicléTEGRATION of DEMAND RESPONSE into TITLE 20 for RESIDENTIAL POOL
PUMPS2009.https://www.etcc-
ca.com/sites/default/files/OLD/images/stories/dr_09.05.10_residentialpoolpumps_v03I®.pdf

{332]323] DEER 201BUL ID: OutiPoolPump

{333][324] _Evaluation of Potential Best Management Practic€ools, Spas, and Fountai(iBhe California Urban
Water Conservation Council, 201®g 3https://calwep.org/wp-content/uploads/2021/03/PoolsSpasand
FountainsPBMP2010.pdf
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https://calwep.org/wp-content/uploads/2021/03/Pools-Spas-and-Fountains-PBMP-2010.pdf
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2.8 WHOLE BUILDING

2.8.1 BEHAVIORAL CHANGE

Market Residential/Multifamily
Baseline Condition RF

Baseline Existing

End UseCategory Whole Building

Measure Last Reviewed April 2025
Changes-Since-Last-\Versio q pdatedpeak demand-and-fuel savings-algerithms
—Removed-duplicate rows-inparameterstable

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 timelynformation 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, controll¢R@ig)znd

becausehe program design includes an anneabluaton ofits behavioral energy efficiency programs, use of evaluated
savings estimates iequired for each program yeaEvaluations should be conducted, and savings calculated in
accordance with th&lJ Evaluation Guidelines: Behavioral Program Process and Impact Evaluations, Prepared by NJ
Statewide Evaluator (SWE). If the program design@ésand 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

w ‘Q&= Savings derived from annual evaluat@mpliant with Behavioral Guidance Document
Annual Fuel Savings

® "M $= Savings derived from annual evaluaticompliant with Behavioral Guidance Document
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Peak Demand Savings
(AN o) 0QEOYQQO QWEE'Q S £ ¢ O'DIEODH 6 RA@AG GE Q) 6 & ORIDE 6 R’'G Qi
Where,
0QAE HYQQO OYEE'Q 0QE O¥QQ6 COMDE ¢ P O Qi "YW Q¢ "Qi
6£¢0DEHDH OTBA@A ¢ Q0 QAOMG GO WE Q1 'VBD QLG & & 00CERE 06 £&Mi 6 af 0 QE &
Daily Peak Fuel Savings
YD b FYRI 4000

Lifetime Energy Savings Algorithms:

Lifetime Electric Energy Savings

3Q6Q 3QdiQ 07YD
Lifetime Fuel Savings
3V i YR G i0"YD

Calculation Parameters

Table2-215 Calculation Parameters

nl1zK Annual electric energy savings Calculated per NJ Behavioral kwh

325
Program Guideline T
nTherm Annual natural gas savings Calculated per NJ Behavioral ~ therms 225
Program Guideline T
N1 PBeak Peak Demand Savings Calculated kw 325
n ¢ K SeNY Daily peak fuel savings Calculated Therms/day
Demand The percentage savings rate to be appli
Reduction P . N g .pp Calculated %
for coincident peak demand reduction
Rate
Control The average demand (in kilowatts) of th
Grou Behavior subprogram control group
P O2AYyOARSY(l GAGK b Calculated KW
Household L
peak based on energy consumption in tt
Demand .
year prior to the current product year
The number of consistent households
Number of from the Behavior subprogram treatmen Programspecific N/A
Households groupp 9 9 P
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Description Value Units Ref

The estimated Behavior subprogram

% Energy ) - .
Savings energy savings as a percentage of cont Programspecific estimate %
9 group energy use
Annual
Control Annual control consumption Programspecific kwWh
Consumption
Demand
The ratio of k d d reduction t
Reducion 1" 1o of peak demand reducton t 10 wwn
Factor o 9
Peak
Th io of k
Demand to @ ratio of peal demand to energy 0.000204 kwW/kwh
. consumption
Energy Ratio
EUL Effective useful life See Measure Life Section yr 330

Lookup inAppendix G: Natural

PDF Peak demand factol
' Gas Peak Day Factors

Table2-216 Annual Savings Percentage from Tri 1 PY3 Evaluations

Percent Savings [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%
NJING 1.3%

Measure Life

The measure liféor-eachs 1 yeaper participating customeis-1-year Once the customer stops participation, savings can
be claimedfor the last participating year plus one additional year at the discretion of the program implementer

330

References

[334][325] NJ Evaluation Guidelines: Behavioral Program Process and Impact Evaluations, Prepared by NJ Statewide
Evaluator (SWE). April 2023.
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{335][326] Cadmus.Public Service Electric & Gas Clean Energy Future Program Y&202@ZEvaluation Report
November3, 2024.

{336][327] ADM. EM&YV Report, Prepared for South Jersey Industries Utility, Elizabethtown Gas, Program Year 3:
July 1, 2028 June 30, 2024. February 2025.

[334328] ADM. EM&V Report, Prepared for South Jersey Industries Utility, South Jersey Gas, Program Year 3: July
1, 2023¢ June 30, 2024. February 2025.

[338][329] AEG. Memorandum, PY1 Behavioral Program Evaluation, RECO, January 26, 2023.

[339]330] baw awmcnc 9@SNE2dZNOS . SKI A@dISE N0FINI Y t SNEA&AGSYOS 9@ fdzZ GA2y dE
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
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2.8.2 HOME PERFORMANCE WITH ENERGY STAR (HPWES)

Market Residential/Multifamily
Baseline Condition RF

Baseline Existing

End UseCategory Whole Building

Measure Last Reviewed January 2023

Description

This measure addresses whole building upgrades to residential and multifamitisbuildings compliant with the

Home Performance with Energy Star (HPWES) version 1.5 requiref@@8t$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 frorhauisele

approades 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

[Fo2NFG2NBEQ&a 1 9w{ .9{¢9{¢ &27F({3B4f39B34SySNHe aArYdzZ GA2y G(S&adAy3a LINRBG20O2¢
{2FG6FNB | LIWNPGSR o6& GKS !'{ 5SLJI NIYSy#s52am3nySNAeQs 2SI GKSNATFdGA2y ! 4aA4a

RESNET approved rating softwge6339334}.

There are numerous software packages that comply with these standards. Some examples of the software packages are
SnuggPr¥{240][337], REM/Rate, EnergyGauge and TREAT.

Annual Energy Savings Algorithm

Annual Electric Energy Savings

3QAEQ Ol @ N1 ETYEQDO 0 di Q
Annual Fuel Savings

FYDI G101 €@ N1 YD 0 Hi Q

9 SnuggPro uses the OptiMiser energy modeling engine
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Peak Demand Savings
3@ YQaEm0 Y00
Where,
OoOYOOminmme mo o
Daily Peak Fuel Savings
3 b 3R G6d 00

Lifetime Energy Savings Algorithms:

Lifetime Electric Energy Savings

3 QuQ 3QEQ 07YD
Lifetime Fuel Savings
YD @ YR 460D

Calculation Parameters

Table2-217 Calculation Parameters

nl12K Annual electric energy savings  Calculatecdby Approved Software ~ kWh/yr
YD ai Annual fuel savings Calculatedby Approved Software Therm/yr
3@ Peak demand savings Calculated kW
3V & Daily peak fuel savings Calculated Therms/day
ETDF Energy to demand factor 0.0006033 kW/kWh

SeeAppendix G: Natural Gas

PDF Natural gas peak day factor
gasp y Peak Day Factors

Daylyr

1

References

[343][333] Home Performance with Energy Star (HPWES) version 1.5 requireRreatsim Requirements |
ENERGY STAR

[344][334] Information about BESTEEK can be found &titp://www.nrel.gov/buildings/bestest ex.html

{345][335] A listing of softwarepproved by US DGHvailable at
https://www.energy.gov/scep/wap/weatherizatioenergyaudits

[346][336] A listing of the approve®ESNESoftware available albttps://www.resnet.us/providers/accreditee
providers/herssoftwaretools/

[347[337] SnuggPro softwarkttps://snuggpro.com/
[348][338] SJG PY2 Impact Evaluation
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2.8.3 NEW CONSTRUCTION

Market Residential/Multifamily
Baseline Condition NC

Baseline Building Code

End UseCategory Whole Building

Measure Last Reviewe August 2024

q

Description

This measure addresses high performance residential and multifamily new building design and construction. High
performance new construction projects must satisfy tiequirementsprescribed by th&&ENERGY STAR certification
effective at the time the project permit is pullefbllowing either the SingkEamily New Homes prograi&39}342339 or
the Multifamily New Constructioprogram[340][343346}, US DOE Zero Energy Ready Home proffiaii344344,
Passive House Institute WBHIUS)342]{345342 or Passive House Institu{@HI) 3431346343

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 demandviidgs, if not reported by the software, should be calculated as a function of the energy
savings as shown below:

6 "0

YQu YQuQ oo

Where:

CF = cooling coincidence factor from Secfidhl [Field Code Changed

EFLkbo= cooling equivalent full load hours from SectiB.1

Minimum energy performance requirements for all new construction projects are measuredofiegiines reflecting

effective, applicable energy codes and standards (e.g., IECC and ASHRaH80thethe project permitis 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 shoulde calculated using the apprapte TRM measure section.

Forprojects pursuing passive house certificatipsavings shall be estimated based on a comparisdrasélineand
proposed/asbuilt ORminimally passive house compligotototype models developed iapproved program simulation
software Baselinenodelsshallreflect input parameterselevant to climate zones 48A andminimally compliant with
effective, applicable energy codes and standards based on project permitSiabenitted proposed/abuilt design
modelsare compared against the corresponding bhise model to establish energy consumption saving$uey type For
electric peak demand savingshere enduselevelkWhsavings areeported by simulation softwargyeak kW shall be
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established per end use and aggregafedprojectlevel reporting. In the absence of end dseel savings, peak kW
savings may be approximated per tequation shown above.

To support and provide transparency to ongoing processing of project applications under the Residential New
Constructiond & w bPfograém and forl LILX A OF GA2y & dzy RSNJ (G KS b Slétaild optedppiodicdd i A 2 Y
for estimating energy savingslative 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 softwarg344}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 preagrecific 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 lowestfficiency 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 UDRIb designed to reflect the efficiency values of HERS Minimum Rated Features based on the following:

9 The prescriptive minimum values of the IECC version applicable to the homhiédr savings are being
calculated;

1 The Federal Minimum Efficiency Standards applicable to each rated featuretanthef permitting (e.g.,
minimum AFUE and SEER ratings for heating amdmditioning equipment, etc.);

1 An assessment of baseline practice, as available, in the event that either albtive standards reference a non
ALISOATAO Ol tdS 6Sd3Idr a@Aradzat AyalLlSOGAaAzyéoT

1 Exclusion of specific rated features from the savings calculation in ordentove penalties for building science
based best practice requirements of tpeogram (e.qg., by setting the reference and rated home to the same
value forprogramrequired mechanical ventilation); and

9 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 am-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 singldamily, multisingle ad lowrise multifamily buildings per IECC 2021, or as otherwise specified in the
&Sourceg O2f dzYy o

Table2-218User Defined Reference Home Definitibn

Input Parameter Climate Zone 4 Climate Zone 5

IECC 2021R402.1.2 (see NOTE 1

Ceiling Insulation U=0.024 U=0.024 345
below)
Radiant Barrier None None
Rim/Band Joist U=0.045 U=0.045 IECC 202R402.1.2 (see NOTE 1\
below)
Exterior Walls Wood U=0.045 U=0.045 IECC 2028402.1.2 (see NOTE 1 |,

below)
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IECC 202R402.1.2 (see NOTE 1

Exterior Walls Steel U=0.045 U=0.045 345
below)
IE 202R402.1.2 NOTE 1
Foundation Walls U=0.69 U=0.60 CC 20240 (see NO 345
below)
Doors U=0.30 U=0.30 IECC 202R402.1.2 (see NOTE 1 345
below)
U-value IECC 20R402.1.2 SHGC 345
Windows U=0.30, U=0.30, changed to 0.3 to match the chang 345 '
SHGC=0.30 SHGC=0.30 the EPA made on their V3.2 and v1 347 '
reference homegsee NOTE 1 below,
U-value IECC 20R402.1.2 SHGC 345
U=0.30, U=0.30, changed to 0.3 to match the chang ’
Glass Doors K 346 s
SHGC=0.30 SHGC=0.30 the EPA made on their V3.2 and v1 347
reference homegsee NOTE 1 below,
. U=055, U=055, IECC 202R402.1.2 (see NOTE 1
Skylight: 345
kylights SHGC=80 SHGC=80 below)
Floor U=0.04 U=0.(83 IECC 202R402.1.2 (see NOTE 2 345
below)
Unheated Siab on R10, 4 ft R10, 4 ft IECC 202R402.1.3 345
Grade
Heated Slab on Grade R15, 4 ft R15, 4 ft IECC 202R402.1.3 345

Based on NJ Energy code Complial
Air Infiltration Rate 5 ACH50 5 ACH50 Study, June 2022, completed by [348
DNV, ref Table-43

4 cfm25 per 100ft 4 cfm25 per 100ft

3. 4!
Duct Leakage CFA CFA IECC 2021, R403.3.6 345
Mechanical Ventilation Match to Proposed Match to Proposed

Lighting 100% High Efficacy 100% High Efficacy IECC 2021R404.1 345

Ceiling Fan (CFM/W) 70.53 70.53 S/cw Y. mn [ Cw 1N 349
Diameter default
eCFR: 10 CFR Part 430 Subpart C
Clothes Dryer CEF 3.3 3.3 clothes dryers manufactured on or [349

after 1/1/15, vented gas

eCFR: 10 CFR Part 430 Subpart !
minimum IMEF for standard capacit

Clothes WasherIMEF 1.57 1.57 . 349
top loading clothes washers
manufactured on or after 1/1/2018
Clothes Washer 284 284 Appliance Standard 2018+Default:  [338]

kWh/yr
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Dishwasher kWh/yr

Refrigerator- kWh/yr

Cooling Setpoint

Heating Setpoint
Thermostat
Furnace

Boiler

Combo Water Heater

Air Source Heat Pump
(Heating)

Central Air
Conditioning &
Window AC units

Air Source Heat Pump
(Cooling)

ElectricStandalone
Tank Water Heater

Natural GasStandalone
Tank Water Heater

Electricinstantaneous
Water Heater

Natural Gas
Instantaneous Water
Heater

Water Heater Tank
Insulation

Duct InsulationAttic

307

411

75

70
Programmable
80% AFUE
84% AFUE

N/A - default
heating to Boiler
and HW to Natural
Gas Standlone

N/A - default to
Furnace

14.1 SEER/13.4
SEER2

N/A - default to
CAC/Window AC

N/A - default to
Natural Gas
Sandalone

0.6270 UEF

N/A - default to
Natural Gas
Sandalone

N/A - default to
Natural Gas
Sandalone

None

R8

W7 e atabie 42629 NaECA 152
eCFR: 10 CFR Part 430 Subpart C,
411 freezer, no ice maker (scenario 3) [349]352349
Default Size: 22 cf
IECC 2021, R403.1.1: 75 cooling a
I8 ’70 heating ’ 134548348
70
Programmable IECC 2021 R403.1.1 345
80% AFUE eCFR: 10 CFR Part 340 Subpart [349][352349
84% AFUE eCFR: 10 CFR Part 340 Subpart [349}{352349
N/A - default

heating to Boiler
and HW to Natural
Gas Standone

N/A - default to
Furnace

eCFR: 10 CFR Part 340 Subpart

14.1 SEER is the conversion from

13.4 SEER2 back to SEER, using
factor of 0.95

14.1 SEER/13.4

SEER?2 [349]f352349

N/A - default to
CAC/Window AC

N/A - default to
Natural Gas
Sandalone

eCFR: 10 CFR Part 340 Subpart |
assumes High Draw Pattern and a
gallon tank{see NOTE 3 below).

0.6270 UEF [349)352349

N/A - default to
Natural Gas
Sandalone

N/A - default to
Natural Gas
Sandalone

None
R8

IECQ021R403.3.3 345
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Input Parameter Climate Zone 4 Climate Zone 5 _

Duct InsulationAll RS IECQ021R403.3.2; assumes ducts 345
Cther >=3"

* - Applicable to buildings permitted on or after March 6, 2023
1 ¢ U-values represent total systemhlue, including all components (i.e., clear wall, windows, doors).
1 Type Al - Detached one and two family dwellings.
1 Type A2- All other residential buildings, three stories in height or less.
2 ¢ Allframe 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 ¢ Basedon the Federal Government standard for calculating UEF (50 gallorditsighpattern assumed)JEF=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
[354]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.Single Family New Homes requirements
[85A[347] Energy Star V2 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 &2 Standard for the Calculation and Labeling of the Energy Performance of
Dwelling and Sleeping Units using an Energy Rating Index
[364]351] EkotropeAppliance Default Values
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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/ERERET/DI
Baseline Code/ISFEXisting/Dual
End UseCategory 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 he 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; ahthat 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. Oncke 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 projaetview 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 definethe 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 als@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 afftdaffirming 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 cum projects can be established througtterviews 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

9y SNHE& IyR RSYIFIYR al@Ay3a IINB OFtOdzZ SR 2y  Odzali2Y o6Fara F2N S OK Odzaid2 YSNR
as the difference between baseline energy usage/peak demand and the energy use/peak demand after implementation of

the custom measureEnergy savings calculations vary according to the custom project requirements, but generally fall

into the following classification®:

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 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 forcalculating energy savings foustom energy efficiency measures is through the use of weather based bin
analysis. This method involves analyzing weather data and grouping ébiimss based on temperature, humidity, and

other environmental factorsThe 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 applia to time dependent measures.

Simulation

Another method forcalculating energy savings foustom energy efficiency measures is through the use of whole building
energysimulations. 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 senarios 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 maltévials,

equipment,or window treatments on energy consumption. Whole building modeling simulations can be a powerful tool

for identifying and addressing opportunities for energy savemgess 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 orvaulite regression approach that normalizes the
savings for dferences 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

9% See the California Evaluation Framewi@k2]351356 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 talesate energy savings under conditions where the energy consumption data
can be fit to outdoor temperature or degresay 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, ERE 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 addtional 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 beonducted 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&Y. 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 Optio

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 EULsHsll 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 existig 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 thenaning life of the measure (EXRUL).

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 assuntjpns 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 tevings weighted EUL of the measures included in the project.

References

{362][352] _California Evaluation Framework. Availabléips://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) availabletas://evo-
world.org/en/productsservicesmainmenuen/protocols/ipmvp

[364]354] ASHRAE Guideline-2014. Available at
https://webstore.ansi.org/standards/ashrae/ashraequideline142014

{365]355] _Linux Foundation, OpenEEMetetps:/Ifenergy.org/projects/openeemeter/Accessed 5/18/23.
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Agriculture

3 COMMERCIAL & INDUSTRIAL

3.1 AGRICULTURE

3.1.1 AUTO MILKER TAKEOFF

Market Commercial
Baseline Condition RF
Baseline Existing
End UseSubcategory Equipment

Measure Last Reviewed January 2023

Description

This section providesnergy savingsnd demand savingsgorithms for replacement of manual milker takeoffs with
automatic milker takeoffs on dairy milking vacuum pump systefasomatic milker takeofffiave 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 incewitesut a VSD, little
or no savings will be realized.

Baseline Case
Pre-existing manual takeoffs otonstant speediairy milking vacuum pump systems
Efficient Case

Automatic milker takeoffsVacuum pump system serving the impacted milking units must be equipped with a variable
speed drive (VSD)

-Annual Energy Savings Algoritrenm

Annual Electric Energy Savings

3QaQ 30"Y6
Annual Fuel Savings

YD aioTo
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Peak Demand Savings
3@ 3QEQ 0"YOO
Daily Peak Fuel Savings
YD b v

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QEQ 3QdQ 07YD
Lifetime Fuel Savings
YD @G vl

Calculation Parameters

Table3-1 Calculation Parameters

Description Value Units Ref

Ntz K Annual electric energy

) Calculated kWh/yr
savings

N1 Pea Peak Demand Savings Calculated kw

Lifetime electric energy

nlak ; Calculated kWh
savings
Number of ilked
Neows umber of cows mike Site specific Cows
per day
nofl A”“”a'p'“:r‘i;%’v’ SO ame kwhicow [357}360854(358]361358(350F3628501(360363360)
ETDF  Energy to demand factor ~ 0.00017 kW/kWh 361
Electric coincidence Look up in
cF factor Table3-2 NA
Look up in
PDF G k d d fact N/A
as peak demand factol Table3.2
EUL Effective useful life St.aeMeas.ure Years
LifeSection

% Annual energy savings per cow was calculated based on the following assumptions.
T Anaverage herd size 802 cows[357}[359358
f  Typical dairy vacuum pump size of 10 HP per herd 3360359
1 Average pump operating hours are estimated at 10 hours pef#z335835%
T A12.5% Energy savings fadte 7359354
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Peak Factors

Table3-2 Peak Factors

Electric coincidence factor (CF) N/A

Natural gas peak day factor (PDF) N/A

Measure Life
The effective useful life (EUL) is 10 ydaes5359356}.
References

{366][356] Idaho Power Demand Side Managem&eport, Supplement 1. March 15, 2022.
https://docs.idahopower.com/pdfs/EnergyEfficiency/Reports/2021%20Supplement%201.pdf

[36A[357] _Chuck Nicholson, Mark Stephenson, Andrew Novak&tir]y to Support Growth and Competitiveness of
the Pennsylvania Dairy Industi2017) .
https://dairymarkets.org/PA/Growth _and Competitiveness Study DRAFT_Final Report_June 2B28.pdf
£ fdzS&8 6SNB | aadzYSR (2 0SS &AYAfIFINI G2 bw I tdSa 08S0FdzaS 2F GKS {d+FGSaqQ Of 2

[368][358] Average dairy vacuum pump size was estimated based on the Minnesota Dairy Project literature.

[369][359] Mark Mayer, David KammeDairy Modernization Works for Family Farf8608).
https://archives.joe.org/joe/20100ctober/pdf/lJOE_v48_5rb7.pdf

[370][360] Public Utilities Commission of Pennsylvailieghnical Reference Manual: Volume 3: Commercial and
Industrial Measure§2019),Pg 298https://www.puc.pa.gov/filingresources/issuetawsregulations/act
129/technicaireferencemanual/

[374][361] Regional Technical Forum (RTF) as part of the Northwest Power & Conservation, Ceemcéd
Measures List. Agricultural: Variable Frequency Didagsy, FY2012, V1.2
https://rtf.nwcouncil.org/measure/dairymilkingmachinesvacuumpump
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Agriculture

3.1.2 DAIRY PUMP VFED

Market Commercial
Baseline Condition NC/RF
Baseline CodeExisting
End UseSubcategory 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

Y2(02N) Fd Fdzt &aLISSR FyR I YSOKIYyAOFt @I Odzdzy NBIdzt F 62N ONBFGSa Iy AyaSydazylt
pressure regardlessf 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 etgrical power demand and saving electricity usage. A milking vacuum system controlled with a VSD

O2yarata 2F GKNBS YIFAYy LINGAY F GKNBSnLKEFAS StSOGNRO Y23G2NE | {5 dzyAlGZ I YR
modulates the vacuum pump motor speedded 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

NBLX FOSR Fa LI NG 2F GKAA YS e Stamal Motdr Rffciencyotsbie betod shalld use®lF FA OA Sy 08 Ay (K
hiKSNBA&ESY (KS G9EA&GAYT az2zii2NE STTAOASyOe &aklft 08 dz&ASRO

Baseline Case

The baseline condition is a constant speed dairy vacuum pwitipa motor size between 2-E0hpthat 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 Algoritrsm

Annual Electric Energy Savings

o @G COmxte - v
3'QaQ ——oaoa mhou ¢ 0 p&EXQWi
Annual Fuel Savings
3N & i 070
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Agriculture

3o ————>— " miug O p¥XCw 60

090

Daily Peak Fuel Savings

3 i 676

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3060 3QBQ 07YD

Lifetime Fuel Savings

Y i (1 (o)

Calculation Parameters

Table3-3 Calculation Parameters

nlzK

r' 1 Seak
nlak

hp

MU

LF

Eff

hrs

0.746

0.05

Annual electric energy savings Calculated KWh/yr
Peak Demand Savings Calculated kW
Lifetime electric energy savings Calculated kWh
Rated horsepower of vacuum pumg Site-specific (limited to 10hp h
motor or lesser) P
Sitespecific, if unknown:
Number of milking units equipped P
. 5 hp motor = 3 MU
with a vacuum pump and controlled N/A
by VSD 7.5hp motor = 12 MU
4 10 hp motor = 22 MU
Average load factor for a constant  Sitespecific, if unknown N/A
speed vacuum pump use 0.76
. Sitespecific, if unknown
Rated pump motor efficiency look up inTable3-4 N/A
i ific, if unk
Annual hours of pump operation Sitespecific, if unknown use hours
4,380
Conversion factofrom kW to hp 0.746 kW/hp
Regression coefficient for the averac
speed of a VSD and processed mil 0.05 N/A
units
Air flow rate of milking unit 2 CFM

362
[363}f366363|[364]136/364}

365

368

368
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Regression constant for the averag:

1.7729 speed of a VSD and processed mil 1.7729 N/A 368
units
CF Electric coincidence factor Look up irTable3-5 N/A
PDF Gas peak demand factor Look up inTable3-5 N/A
EUL Effective useful life SeeMeasure Life Years

Table3-4 Standard Motor Efficiency

Motor Classification Size (hp) Existing Motor

Milk: Vacuum Pump with Adjustable Speed Drive Pack&geP 5 87.5% 89.5%
Milk: Vacuum Pump with Adjustable Speed Drive Packagd HP 7.5 88.5% 91.7%
Milk: Vacuum Pump with Adjustable Speed Drive PackdgeHP 10 89.5% 91.7%

Peak Factors

Table3-5 Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) 0.4 366
Natural gas peak day factor (PDF) N/A

Measure Life

Table3-6 Measure Life

Equipment EUL RUL Ref
Dairy Pump VFD 15 5 367
References

[B72]362] / I aOF RS 9ySNH&é® a4t NELRASR { { yRINRY A deYDAYTHaA OATyADE (aA2iy2 NEN®EG 2 02t F2NJ ! £ i
Table 6: Load Factor by Nameplate hp and End Use. November 5, 2012.
https://nwcouncil.app.box.com/s/fkxkcwm1is88dnttb8ve7eb5rhs9ghmv

[373][363] The Energy Independence and Security Act of 2007 (EISA), 1800 RPM, TEFC assumed as typical for Dairy
vacuum pump motors, setps://www.govinfo.gov/content/pka/PLAWL 10publ140/pdf/PLAWL 10publ140.pdf
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Agriculture

[B74364] ! { S5SLI NIYSyid 2F 9ySNAHes h¥TFAOS 2F 9ySNHe 9FFAOASyOe 3 wSySsloftS 9ySNAH
{StSO0GA2Y YR ! LILX AOI A2y Dodi BBEOWRPM, TEFE gsBumednd typEddfid Ly RdzaGNEBé o ¢ of S w
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 Diidaisy, FY2012, V1.2.
https://rtf.nwcouncil.org/measure/dairymilkingmachinesvacuumpump/

[8¥#[367] California Public Utilities Commission EUL Table, version 027 (updated November 12, 2022). Accessed
December 30, 202Attps://www.caetrm.com/shareddata/valuetable/EUL/

[378]368] _Sanford, Scott (University of Wiscongnl RA a2y 0 d daAf lAy3a {@adGdSY AN/ 2yadzYLiAzy 2KSy !&aiay3a |
£FNRFO6ES {LISSR +£1 OdzdzY t dzYL¥E X CAIdzNB nHd ¢KS NBINBaarzy O2STFFAOASY G 2F ndnnn
An air leakage rate of 2 CFM is chosen as a cortbeastimate for which to perform regression analysis.
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3.1.3 DAIRY REFRIGERATION TUNE UP

Market Commercial
Baseline Condition RF

Baseline Existing

End UseSubcategory Maintenance

Measure Last Reviewed January 2023

Description

Thissection provides energy savings and demand savings algorithmsf®ups on all refrigeration equipmerin
commercialgrade dairy settings with the intention being to reduce electrical consumption.

Baseline Case

Refrigeration equipment associated with a commerdiedde 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 commegcéale dairy farm facility that has been
inspected and tuned up by a U.S. EPA 608 Certified Service ProMigecertified 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 Algoritrean

Annual Electric Energy Savings

] aid 'l yy

>0 d00Ypmmm Yo
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Annual Fuel Savings

YD G i0vTo
Peak Demand Savings
3 (1 (o)
Daily Peak Fuel Savings
YR i (i (o)

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QuQ 3QEQ 07YD
Lifetime Fuel Savings
YD @& .1

Calculation Parameters

Table3-7 Calculation Parameters

Agriculture

nl12kK Annual electric energy savings Calculated
niak Lifetime electric energy savings Calculated
Neows Number of cows Sitespecific
Average pounds of milk produced per co Site-specific, if
1Sk
per year unknown use 19,800
Go,mik Specific heating capacity of milk 093

Difference in temperature between milk
ne entering the bulk tank and final stored  Look up inTable3-8
temperature of cooled milk

SF Energy savings factor 0.05
AEER Annual‘ energy efficiency ratio of 15.39
refrigeration compressor
1,000 Conversion from watts to kilowatts 1,000
CF Electric coincidence factor Look up inrable3-9
PDF Gas peak demand factor Look up inrable3-9
EUL Effective useful life SeeMeasure Life

Section

KWh/yr
kwh
N/A

Lbs/yr

Btu/lb-°F

°F

N/A

Btu/watt-
hr

W/KW
N/A
N/A

Years

369
370
[371}3+4371 372} 375372}
373
372
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Table3-8 Milk Temperature Differential (°F)

Type of cooling Temperature ¢

No precooler used in operation 60
Precooler used 30
Precooler unit and VFD Pump are used 18.3

Peak Factors

Table3-9 Peak Factors

Electric coincidence factor (CF) N/A

Natural gas peak day factor (PDF) N/A

Measure Life
The effective useful life (EUL) is 1 ygat2}f375372.
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 HandbapRefrigeration, Specific heat of whole milk, Table 3: Unfrozen Composition
Data, Initial Freezing Point, and Specific Heat of Foods.

[384][371] Scott Sanfordyell water precoolerg§Energy Conservation in Agriculture,2003), Pg 1,
https://cdn.shopify.com/s/files/1/0145/8808/4272/files/A37883.pdf

[382]372] Sanford, Scott (University of Wiscongint RA a2y 0 & a2 Sttt 21 (SN t3NBO22f SNAE®E t dzot AOFGA2Y !oTyn
October 2003. http://learningstore.uwex.edu/Assets/pdfs/A3783.pdf

{383][373] _Best Management Practices for Dairy FafMassachusetts Farm Energy Program, 2012), Pg 30,
https://massfarmenergy.com/wgrontent/uploads/2014/03/Dairy%20Farms%20Best%20Practices.pdf
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Agriculture

3.1.4 DAIRY SCROIDOMPRESSOR

Market Commercial
Baseline Condition RF
Baseline Existing
End UseSubcategory 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 kraditiona
reciprocatingcompressors. Scroll compressors are now the predominant compressor type sold on the market in these
applications; therefore, this measure is only applicable in retrofit scendrifexycle savingsre 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 Algorithsn

Annual Electric Energy Savings

sos0 2 G ai bt o iy mo P P
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Annual Fuel Savings

YD & iN/A
Peak Demand Savings
3 y?m 60
X @
Daily Peak Fuel Savings
YR b .M

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q 3QEQ 07YD
Lifetime Fuel Savings
YD @ .n

Calculation Parameters

Table3-10 Calculation Parameters

Variable Description Value Units Ref

nlzK Annual electric energy savings Calculated kWh/yr
N1 Peak Peak Demand Savings Calculated kW
niak Lifetime electric energy savings Calculated kwh
Btuh, NameplateBtuh of installed scroll Sitespecific Biuwh
compressor
Total li ity of
BtWhom otal cooling capacny of compressors ¢ Sitespecific Btuh
dairy farm
N lateBtuw'h of existi i
Btuhs amepa of existing recip Sitespecific Btuh
compressor
oS Average pounds of milk produced per 10,800 b 374 274
cow per year
cows Number of milking cows on farm Site-specific N/A

Difference in temperature between the
ne milk entering the bulk tank and final Lookup inTable3-11 (°F) 375
stored temperature of cooled milk

Nameplate wattage of existing

. ) Site-specific watts
reciprocating compressor
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Variable Description Value Units Ref

Nameplate wattage of installed scroll

Wy Sitespecific watts
compressor
Energy efficiency ratio of scroll " o
EER compressor based on nameplaBuwh Calculated — 376 376
xAOOO
and wattage
Energy efficiency ratio of reciprocating " oD
EER compressor based on nameplaBuwh Calculated — . . [376
xAOOO
and wattage
0.93 Specific heat of milk 0.93 Btwlb-°F 377
1,000 Conversion Factor kW to watts 1,000 Kw/watts
8,760 Hours in one year 8,760 hours
CF Electric coincidence factor Lookup inTable3-12 N/A
PDF Gas peak day factor Lookup inTable3-12 N/A
EUL Effective useful life SeeMeasure LifeSection Years

Table3-11 Difference in temperature for various equipments

No PreCooler 60
Standard PreCooler 30
Variable Speed Pi€ooler 18.3

Peak Factors

Table3-12 Peak Factors

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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https://aeeibse.wp.prod.es.cloud.vt.edu/wpontent/uploads/2018/01/EGor-Dairy-EnterprisesNow2017.pdf

[386][376] Massachusetts Farm Energy Best Management Practices for Dairy, Ehritesl States Department of
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3.1.5 LIVESTOCK WATERER

Market Commercial
Baseline Condition EREPTOS/NC
Baseline Existing/ISPual
End UseSubcategory Equipment

Measure Last Reviewed January 2023

Description

This measure covers the installation of eneddficient livestock waterersA livestock waterer provides clean drinking
water for livestockRegular livestock waterers employ the use of large electric resistance heaters to prevent water from
freezing. Energy efficient livestock waterers use super insuléitisnlationof at least 2 inchego maintain water
temperature above freezing temperature.

Baseline Case

Early replacement (EREP) of an existing livestock waterer: First bagaliremaining useful life of existing equipment
Electrically heated livestock waterer with no insulati@econd baselindor remainder of measure liféndustry standard
practice (ISP).

Time of sale (TQ®f 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 systetmat is thermostatically controlled anldlas factoryinstalled insulation with a
minimum thickness o2 inches

Annual Energy Savings Algoritteanm

Annual Electric Energy Savings

o (AR )
3QWQ ————— Q@i O
pht
Annual Fuel Savings
3N & i 070
Peak Demand Savings
3 076
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Daily Peak Fuel Savings
31 b 670

Lifetime Energy Savings Algorithms

No dual baseline:
3 Qa0 3'QdQ 07YD
Dual baseline:
3 Qa0 30 | 00T & BE @I ED 3QE | Qb E0DBDi Qo OB YYD

Lifetime Fuel Energy Savings

No dual baseline:
FYRI ai @M Gi0"Yd
Dual baseline:
M b i YR GO i "0Q QI & QE @i OEYD YR 4o i QD LD i Qa QOB YYD

Calculation Parameters

Table3-13 Calculation Parameters

Variable Description Value Units Ref
nl2K Annual electric energy savings Calculated kWh/yr
n 2k Lifetime electric energy savings Calculated kwh
Sitespecific. lunknown
Rated watt: of baseline livestock
Wo ated wattage of baseline livestoc Existing: 1,100W Watts 378381378
waterer heating element
ISP: 500W
Rated wattage of efficient livestock . -
Wy g h Sitespecific Watts
waterer heating element
hrs Annual hours of operation during the  Sitespecific If unknown hrs 379
winter when temperature is below 32 lookup in Table3-14 -
Funtime Fraction of heater runtime 0.8 N/A 380 380
CF Electric coincidence factor Lookup inTable3-15 N/A
PDF Gas peak day factor Lookup inTable3-15 N/A
EUL Effective useful life SeeMeasure LifeSection Years
RUL Remaining useful life of existing unit ~ SeeMeasure Life&Section Years
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Table3-14 Annual operating hours

Northern 1337
Southwest 1220
Coastal 583

Central 1,069

Pine Barrens 1,021

Statewide Average 1,048

Peak Factors

Table3-15Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) N/A 382
Natural gas peak day factor (PDF) N/A
Measure Life
The effective useful life (EUL) is 10 ydagsl [[384384}. 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 Veis@m York

State Joint Utilities, 2021), pg 385.
{389][379] Based on TMY3 data for various climate zond$ew 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 Pennsylvaniamate zones. This run time factor accounts for warmer majge
water being introduced to the tank as livestock drinking occbesry Milking Machines Vacuum Pump Variable
Frequency Driven.d. Rtf.nwcouncil.org. Accessed January 13, 20@8s://rtf.nwcouncil.org/measure/dairy
milkingmachinesvacuumpump/
[394][381] State of WisconsirFocus on Energy Evaluation, Business Program: Measure Life Study Final Report
Appendix BAugust 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.
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3.1.6 LOW PRESSURE IRRIGATION

Market Commercial
Baseline Condition RF
Baseline Existing
End UseSubcategory Control

Measure Last Reviewed January 2023

Description

This section provides energy and demand savings algorithms for the installatidovepeessureirrigation system, which
reducesthe amount of energy required to apply the same amoaftvater as a baseline system.

The amount of energgaved percre is a factor ahe number of nozzleshe amount of water aplied, the actual
reduction inoperating pressre, the pumping planefficiency,and sprinkler or micro irrigation systeconversions made
to the system.

This measure requires minimum 50% decrease in irrigation pumping pressure thrabglnstallation of dow-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. Preand 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 Algorithsn

Annual Electric Energy Savings

0m ] 0 Y00 YO 000 1§ T @w "
@ phx p T O@ ‘00
Annual Fuel Savings
3YMi aiiro
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Z
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3 3QEQ 0"YOO
Daily Peak Fuel Savings
YR b v
Lifetime Energy Savings Algorithms
Lifetime Electric Energy Savings
3 QEQ 3QdQ 07YD
Lifetime Fuel Savings
YR i v

Calculation Parameters

nlzK
nlaeak
nlak

Nacres

PS

PSy

GPM

HRS

Effnotor

0.746

1,714

Table3-16 Calculation Parameters

Annual electric energy savings
Peak Demand Savings
Lifetime electric energy savings
Number of acres irrigated

Baseline pump pressure, must be measur
and recorded prior to installing loyrressure
irrigation equipment

Installed pump pressure, must be measurt
and recorded after the installation of low
pressure irrigation equipment by the
installer

Pump flow rate per acre

Average irrigation hours per growing seast
Pump motor efficiency

Conversion from kW to HP

Constant used to calculate hydraulic
horsepower for conversion between
horsepower and pressure and flow

Calculated kWh/yr
Calculated kw
Calculated kwh
Sitespecific Acres
Sitespecific PounFjs per .
square inch (psi)
Pound
Sitespecific oun' s per ]
square inch (psi)
Gallons Per
Site-specific Minute (GPM)
lacre
Sitespecific Hours
Sitespecific, if unknown
N/A 383
look up inTable3-17 I -
0.746 KW/HP
1,714 0 "Y'000 §"00
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Variable Description Units Ref

EDTF Energy to Demand Factor 0.0026 kW/kWh 32:
CF Electric coincidence factor Look up irTable3-18 N/A
PDF Gas peak demand factor Look up inTable3-18 N/A
EUL Effective useful life SeeMeas‘ure Life Years
Section

Table3-17 Motor Baseline Efficiencies

Motor Nominal FultLoad Efficiencies (percent)

Motor HP 4 Pole (1800 RPM) 6 Pole (1200 RPM) 8 Pole (900 RPM)
Enclosed Open Enclosed Enclosed

1 85.5 85.5 825 825 75.5 75.5
15 86.5 86.5 87.5 86.5 785 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 Nominal FultLoad Efficiencies (percent)

Motor HP 4 Pole (1800 RPM) 6 Pole (1200 RPM) 8 Pole (900 RPM)
96.2 95.8 95.8 95.4 94.5 94.1

200

Peak Factors

Table3-18 Peak Factors

Electric coincidence factor (CF) N/A

Natural gas peak day factor (PDF) N/A

Measure Life

The effective useful life (EUL) is 5 ygaest|f387384.

References

[393][383] Energy Conservation Program: Energy Conservation Standards for Commercial and Industrial Electric
Motors; Final Rule: 79 Federal Register (IB.4)https://www.gpo.gov/fdsys/pkg/FFR201405-29/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/SupportTablél 2020.xIs&ccessed
January 2023.

[395][385] _Kanagy, Pamela Kcarm and Ranch IrrigatiofPennsylvania Agricultural Statistics, 2@8.0.
https://www.nass.usda.gov/Statistics_by State/Pennsylvania/Publications/Annual_Statistical Bulletin/2009_201
O/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.pdAccessed January 2023.
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3.1.7 VENTILATION FANS

Market Commercial
Baseline Condition TOSNGEREP
Baseline Existing/Dual
End UseSubcategory Equipment

Measure Last Reviewed January 2023

Description

This measure is applicable to the installation of high speed, high efficiencarfdriighvolume 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 ailquality for livestock and other agricultural applications. Variable frequency drives (VFD) may be
installed along with high speed fatsincrease 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 aividirement and Control Association (AMCA) accredited
laboratory such as Bioenvironmental and Structural Systems (BESS) Labofatories.

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, ventjlationlating of HVL$an that meets or
exceeds the minimum efficiency requirements

Annual Energy Savings Algorittem

Annual Electric Energy Savings

Exhaust and Ventilation Fans:

) 60 0
S TR I 12 L
3'QWQ — Qi
ptmtm
o] o

Internal circulation fans and HVLS fans:

97 BESS Laboratories is a research, product testing, and educational laboratory at the University of lllinois.
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aQ a@

Ty T N

Annual Fuel Savings
3YMi ai 070

Peak Demand Savings

Daily Peak Fuel Savings
3YDi b 076

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

No dual baseline:
3 QW 3QEQ 07YD
Dual baseline:
3060 30 | 00601 & BEF o YD QA0 | Qb ad@d i Qa 008D YYD

Lifetime Fuel Energy Savings

No dual baseline:
FYDI ai @Mi aio’Yd
Dual baseline:
YR G FYRI GO i "0Q6QI & QE @u YD YR 6T QD EODHE i Qa YOV YYD

Calculation Parameters

Table3-19 Calculation Parameters

nl1zK Annual electric energy savings Calculated kWh/yr
N Peak Peak Demand Savings Calculated kw
nlak Lifetime electric energy savings Calculated kWh
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Sitesspecifié?, if unknown use

CFM Cubic feet per minute of existing fan CFM F/min 390
CFM Cubic feet per minute of installed fan Site specific F&/min
(CEMW) Ventilating efficiency ratio of installed Sitespecific, if unknown look up CEMIW
fan in Table3-20
- ' ) Sitespecific, if unknown look up
(Ibf/kW)q Thrust efficiency ratio of installed fan in Table3-20 Lbf/kW
(CFM/W) Ventilating efficiency ratio of existing fa Look up inTable3-20 CFM/W
(Ibf/kW), Thrust efficiency ratio of existing fan Look up inrable3-20 Lbf/kwW
Ibfy Thrust of existing fan Site specifi®?, if unknown use If  Lbs/force [390][393396
Ibfq Thrust of installed fan Sitespecific Lbs/force
Ferog Reduced consumption resultant from Look up inTable3-21 N/A 288
VFD control
Hrs Operating hours Look up inTable3-22 Hours
CF Electric coincidence factor Look up inTable3-23 N/A
PDF Gas peak demand factor Look up inTable3-23 N/A
EUL Effective useful life SeeMeasure LifeSection Years

Table3-20Baseline and Efficient Condition Efficiencies

Baseline'®

Fan Diameter Circulation, Ventilation and Circulating Fans Circulation, Ventilation and lating Fans
Exhaust Fans (CFM/W) (Ibf/kW) Exhaust Fans (CFM/W) (Ibf/kw)

H G p £ 9.4 10.5 14.0 15.0
0 CET £ 12.2 12.9 17.0 20.0
ny-gH £ 15.1 19.8 19.9 24.2

pPoEb 16.7 20.8 22.0 24.6

%look up from BESS Labs database based on manufacturer and model number.

%look up from BESS Labs database based on manufacturer and model number.

100 pefault baseline efficiency was determined by calculating the 10th percentile of the efficiencies of all fans in theE&SiveaBs database for the
respective fan diameter ranges. Many low efficiency fans are often not tested by BESS Labs, therefermtietested fan is more efficient than the
average market available fan. Ventilation and exhaust fan CFM and circulating fan Ibf represent the averages of eachatigmetegardless of fan
efficiency. The database includes single and three prasedt four voltages.

101 Minimum qualifying fan efficiency is equivalent to the 75th percentile of all BESS Labs tested in the respective farsdifinestiatabase includes
single and three phase fans at four voltages
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Table3-21 VFD Factor

No VFD 1.00
Greenhouse 0.64
Poultry/Livestock 0.75

Table3-22 Operating Hours

Circulating/HVLS Fan Houf3 Exhaust/Ventilation Fan Hout8?

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

Table3-23 Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) 1.0 389
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.

Table3-24 Measure Life
Equipment EUL RUL Ref
Ventialtion Fans 15 5 387

102 Default hours are developed from NOAA hourly normals by summing annual hours dry bulb temperaturg abrMOAA National Centers for
Environmental informatiorg NCEI 2010 Hourly Normals

103 Exhaust/Ventilation fans are assumed to operate 75% of total annual hours (8,760 x 0.75 = 6,570)

322



Agriculture

References

{397387] _California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table
for 2020, http://www.deeresources.com/files/DEER2020/download/Support &tk 2020.xIsx
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{4060]390] Circulating Fans, Bioenvironmental and Structural Systems Laboratory, University of lllinois, Department
of Agricultural and Biological Engineering, Accessediary 12, 2023Available fromhttp://bess.illinois.edu/
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3.1.8 HEAT RECLAIMERS

Market Commercial
Baseline Condition RF
Baseline Existing
End UseSubcategory Equipment

Measure Last Reviewed January 2023

Description

This measure covers the installation afedrigerationheat recoveryRHRpystem 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 préeat water before it is transferred to a water heater, thus reducing thel lobthe 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

NEO23SNE &a2adSy Ay G(KS YAft]l 022t A yuRquai® e seéodd metkol BtoYS i K2R A& NBFf SOGSR Ay G(GKS
calculate the energy required to heat the water in the storage tanthéoset point This method is reflected in the

n. & Sldzk A2y d ¢KS aYIl SN ZFA & KBY Hifot2 S irplies topbthedbetgf OG SR LF pn. ¢!

recovered by the heat rea@ry system is not sufficient to fully heat the watertbe setpoint and therefore represents

GKS dzLJLISNJ f A YAduA &8 FTa X DR §.Nmisdikdics theendrdy required to heat the watertte

setpointis 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 systéed 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 Algoritrsm

Annual Electric Energy Savings

00" 45 ¢i3" 45

3*QuQ o p COF

Where,

wd Y & o WE 0 iy Moo ‘0"Y"0
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Annual Fuel Savings
"M ai
Peak Demand Savings
(AN}
Daily Peak Fuel Savings
31 @

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QEQ
Lifetime Fuel Savings
3D b

Calculation Parameters

p T T MO,

W Qw

FYRI 4 i0 00

3QBQ 07YD

FYRI G i0"YD

Table3-25 Calculation Parameters

nl1zK Annual electric energy savings Calculated
neKSN Annual fuel savings Calculated
N1 Peak Peak Demand Savings Calculated
n ¢ K Sewd Daily peak fuel savings Calculated
n 1k Lifetime electric energy savings Calculated
neKSN Lifetime fuel savings Calculated
n. Gk Recoverable energy from milk cooling proces: Calculated
P Required enj,:iyt [t)osz??et r;vs:rz;tigr;he storage ta Calculated
1 G Change in water temperature attributable to he¢ Calculated

recovery system

Agriculture

Units Ref
kWh/yr
Therms/yr
kw
Therms/day
kwh
Therms

Btu

Btu

°F
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Variable Description Units Ref

Average pounds of milk produced per cow pel

Lbsnik 19,800 Lbs/yr 391
year
Cows Average number of cows milked per day Site-specific cow/day
Difference in temperature between milk enterin
n ik the bulk tank and final stored temperature of Look up irTable3-26 °F 393
cooled milk
ESF Energy Savings Factor 0.4 N/A 394
Vo Volume of hot water for wgshmg and cleaning p  Site specific, if unknown Gallcow/day [395
day per cow, in gallons use 6.3gal/cow/day
Expected temperature an RHR unit can-peat  Sitespecific, if unknown
Teet ) °F 394
well water up to look up inTable3-27
Tmain Water main inlet temperature Look up inTable3-28 °F 396
B elec Thermal efficiency of electric water heater Sitespecific, if unknown N/A 398
use0.98
Sit ific, if unki
E fuel Thermal efficiency of fossil fuel water heater tespectiic, 1t unknown N/A 399
use 0.8
Sitespecific, if unknown
7
Hrs Hours per year use 2,920 Hrslyr 39 BY/
0.93 Specific heat of milk 0.93 BTU/Ib °F  [400
8.33 Energy required to heat one gallon of water by 8.33 BTU
one degree
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 inrable3-29 N/A

PDF Gas peak day factor Look up irTable3-29 N/A

EUL Effective useful life SeeMeasure LifeSection Years

Table3265 A TTSNBY OS Ay akfF) ¢SYLISNI GdzNB 6p¢

No PreCooler Standard PreCooler Variable Speed Pr€ooler

60 °F 30 °F 18.3 °F

Table3-27 RHR Setpoint Temperature )

Fully condensing RHR system Desuperheater RHR condenser

130 °F 105 °F
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Table3-28 Cold Water Inlet Temperature ki)

: . Annual Average Outdoor Temperature
NJ Climate Region 9 CF) P Timain (°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

Table3-29 Peak Factors

Electric coincidence factor (CF) 0.8 N/A

SechAppendhcCiatnlCasReak-Daallors

Natural gas peak day factor (PDF .
gasp Y ( ) Appendix G: Natural Gas Peak Day Factors

Measure Life
The effective useful life (EUL) is 14 yeg81}394394
References
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[403]393] _Sanford, Scott (University of Wiscong@nl RA a2y o0 d a2 Sttt 2 GSNJ t NEO22ft SNADPE t dzof AOFGA2Y ! oTynod
Hnnod LG éFa RSGSNN¥AYSR GKIFG F LXLFGS O022tS8SNIFf2yS OFy NBRdzOS YAf]l GSYLISNI
with a milk transfer pump VSD canredoéd £ { G SYLISNI G dzNB (2 pcdo cCP® ¢KS FRRAGAZ2YIE o0SySFada 27
LidzY L) {5 2@SNJ GKS LI I GS 022t SNJ A4 -38m0a3°c Cd® aif]l] Aad ad2NBR i oycCz UGKSNBT:

[404394] 5S[ I @ f ® &5 ANE CRApPNDZO, 2041AMERErecovarf systein Sayi (@Eoter26086
of the energy required in the milk cooling process

[405395] &2 GSNJ ! &8 2y 5FANEB CHNY&adé nwnmmd a{! 9EGSYarz2yd Hnwmm
https://www.canr.msu.edu/news/water_use_on_dairy_farms

[406]396] . dzNDKZ W&z FyR / NIA3 /KNREGSyaSyd yoRd a¢hz2! w5{ 59+9[hta9b¢ 2F Iy ! [D
¢9atow! ¢ w9 d¢
https://www.energystar.gov/ia/partners/prod_development/new_specs/downloads/water_heaters/AlgorithmFo
rMainsWaterTemperature.pdf.
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f409]399] 10 CFR 431.110 (@Energy conservation standards and their effective dates.
https://www.ecfr.gov/current/titie-10/chapterll/subcharpterD/part431/subpartG/

f410]400] 2018 ASHRAE HandbapRefrigeration, Specific heat of whole milk, Table 3: Unfrozen Composition
Data, Initial Freezing Point, and Specific Heat of Foods
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https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-B#p-Appendix-E-to-Subpart-B-of-Part-430(6.)(6.3)(6.3.2)
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-B#p-Appendix-E-to-Subpart-B-of-Part-430(6.)(6.3)(6.3.2)
https://www.ecfr.gov/current/title-10/chapter-II/subcharpter-D/part431/subpart-G/

Agriculture

3.1.9 ENGINE BLOCK HEATER TIMER

Market Commercial
Baseline Condition RF
Baseline Existing
End UseSubcategory Control

Measure Last Reviewed January 2023

Description

Thissection provides energy savings algorithimsthe installation of timers used to control engine block heatens
existing farm equipmentEngine block heaters are generally used during cold weathearm an engine prior to use
Block heaterswithout automationare typiciallyplugged in throughout the night. Using timers allows the heater to come
on at a preset time rather than being on throughout the niglihere 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 Algoritrsm

Annual Electric Energy Savings

3Q6Q d:)l:n—nn Qi Qi 0O ®iYO
Annual Fuel Savings
YD G070
Peak Demand Savings
Qo (i (o)
Daily Peak Fuel Savings
YD b vl
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Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q 3QEQ 07YD
Lifetime Fuel Savings
YD @ .1

Calculation Parameters

Table3-30 Calculation Parameters

nl12K Annual electric energy savings Calculated kWh/yr
n K Lifetime electric energy savings Calculated kwh
Wheater Wattage of engine block heater Sitespecific if unknown use D00 w 403
hrs, Baseline hours of use per day Site-specific if unknown usel0 Hrs/day [403
hrsg Energy efficient hours of use perday  Sitespecific if unknown use2 Hrs/day [403 AG3
Days Days of use per year Site-specific if unknown use90 Days/yr [403
UF Usage Factor Sitespecific if unknown use 0.97 N/A 401
CF Electric coincidence factor Look up inTable3-31 N/A
PDF Gas peak demand factor Look up inTable3-31 N/A
EUL Effective useful life SeeMeasure Life&Section Years

Peak Factors

Table3-31 Peak Factors

Electric coincidence factor (CF) N/A

Natural gas peak day factor (PDF) N/A

Measure Life

The effective useful life (EULJLES yearg402]405402.
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References

f431J401] Wisconsin Focus on Energy 2018 Technical Reference Manual. Public Service Commission of Wisconsin.
The Cadmus Group, Inc. 2018. Pg. 590.
https://www.focusonenergy.com/sites/default/files/ TRM%202018%20Final%20Version%20Dec%202017_1.pdf

[412]402] Gutierrez, Alfredo. Circulating Block Heater. Prepared for the California Technical Forum.
http://staticl.squarespace.com/static/53c96e16e4b003bdba4f4fee/t/556f7c9ee4b0b65c3515¢80c/14333697580
93/Circulating+Block+Heater+Presentation_ver+2.pdf

{443]403] 2018Wisconsin Association &FA to Farm Engine Block Heater Timer Fundraiser Fact Sheet.
https://s3.us-east1l.amazonaws.com/focusonenergy/staging/inlfies/EBHT_Trifold_2018_1.pdf
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http://static1.squarespace.com/static/53c96e16e4b003bdba4f4fee/t/556f7c9ee4b0b65c3515c80c/1433369758093/Circulating+Block+Heater+Presentation_ver+2.pdf
http://static1.squarespace.com/static/53c96e16e4b003bdba4f4fee/t/556f7c9ee4b0b65c3515c80c/1433369758093/Circulating+Block+Heater+Presentation_ver+2.pdf

Agriculture

3.1.10ELECTRIC LEAF BLOWER

Market Commercial
Baseline Condition RF
Baseline Existing
End UseSubcategory Equipment

Measure Last Reviewed February 2024

Changes-Since-Last-\ersio

Description

This measure claims savings for teplacementof an existing commercial gasoline leaf blowéth an altelectric 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-aléctric leaf blower.

Annual Energy Savings Algoritrsm

Annual Electric Energy Savings

3Q6Q Qo Oi i
When calculated with the default valuesTable3-32~  n { 2163.5 KWh/yr [Field Code Changed
Annual Fuel Savings (Another Fuel)
3"0@ ™ Ol i

When calculated with the default valuesTable3-325  jcdbnet 121.3 Gallyr

Annual Peak Demand Savings

3@ Qo 106 O
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Daily Peak Fuel Savings
076

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3060 3QBQ 07YD

Lifetime Fuel Savings (Another Fuel)

FOd W 3O 0"YD

Calculation Parameters

Table3-32 Calculation Parameters

Variable Description Value Units Ref

Calculated or use defauit

2 . .
nltzK Annual electric energy savings 163.5 kWh/yr
N1 Peak Annual peak demand savings Calculated kWi/yr
Calculated default
N D &asbiine Annual fuel savings (gasoline) alouia elzirguse elau Gallyr
nlak Lifetime electric energy savings Calculated kwh
N D &abiine, e Lifetime fuel savings (gasoline) Calculated Gal

Electric demand of a commercial electri
KWhiower leaf blowefo4 0.58 kW 407 Frot-

Hrs Annual hours of use 282 Hrs 406

Average gallons of gasoline that a

U baselineleaf blower consumes in one 0.43 Gal/hr 407 ey
hourts
CF Electric demand coincidence factor Look up inrable3-33 N/A
See
EUL Effective useful life Measure Life Years 404
Measure-Lifesection

104 Assumes the higher range of possible electric lawn blower electric demand
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Peak Factors

Table3-33 Peak Factors

408
Electric coincidence factor (CF) 0.5 -

8

Measure Life

The effective useful life (EUL) is 5 ygars]223215.

References

{414]404] Department of Public Servicez)22 Tier lll TRM Characterizatiod822, Page 59,
https://publicservice.vermont.gov/document/2028er-iii-trm-characterizationsAssumed measure life is
sourced from a review of available warranties on electric leaf blowers in the market. It was found that there are
many models available currently with a manufacturer 5 year warranty.

[445]405] Assuminghe battery will be charged on a 120v outldtBa x 120v =0.58 kW Charger amperage
assumption from STIHL manufacturer:
https://www.stihlusa.com/WebContent/CMSFileLibrary/InstructionManuals/STARR000L-3000L-Owners
InstructionManual.pdf

[416]406] Quiet Communities and US Environmental Protection AgeNagional Emissions from Lawn and Garden
Equipment2015, Page 6, Table [&tps://www.epa.gov/sites/default/files/201509/documents/banks.pdf

[417407] _Quiet Clean PDXgas Powered Leaf Blower Noise and Emissions Factabaet

{418]408] _Placeholder assumption until further research conducted.
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https://dnvnam.sharepoint.com/teams/NJBPUEMVPortfolio2/Shared%20Documents/Projects/RCGB%20sub/TRM%20Ph%202/Measure%20Finalization/Revised%20TRM%20Committee%20Redlines/Alex/Assuming
https://www.epa.gov/sites/default/files/2015-09/documents/banks.pdf

3.1.11ELECTRIC RIDING LAWN MOWER

Market Commercial
Baseline Condition RF
Baseline Existing
End UseSubcategory Equipment

Measure Last Reviewed February 2024

Changes-Since-Last-\ersio

Description

Agriculture

This measure claims savings for teplacementof an existing gasoline powered rid& lawnmowerwith a new al

electric rideon lawnmower. This measure is characterized for commercial applications.

Baseline Case

The baseline condition is assumed to be a gasoline powereebridawnmower.

Efficient Case
The efficient condition is an alectric rideon lawnmower.

Annual Energy Savings Algoritrsm

Annual Electric Energy Savings

3 0 0

Annual Fuel Savings (Another Fuel)

3’0
Annual Peak Demand Savings
3o o
Lifetime Energy Savings Algorithms
Lifetime Electric Energy Savings
3Q0Q

Qw 0
%

no I

3QwQ 07YD

60
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Lifetime Fuel Savings (Another Fuel)

30 W 30 ‘07YD

Calculation Parameters

Table3-34 Calculation Parameters
Variable Description Value Units Ref

Annual electric energy savings, deemec Calculated

nlzkK value calculated using default variables kWh/yr 215
(Default¢3,150)

below
Calculated

nt? Annual peak demand savings (Default-0.56) kW
Pokb.  AmATneme e ey oS

nlak Lifetime electric energy savings Calculated kwh

N D fasbinelite Lifetime gasoline savings Calculated gal
Q Number of full charges in year%® 700 N/A 215
Qiime Time required tdully charge batterif” 4 Hrs 215
KWaraw Demand draw of battery while charging 0.56 kW 215

Nbattery No batteries attached to lawn mower 2 N/A 215 215

U Annualgasolineconsumption 900 gallons 215

CF Electric coincidence factor Look up irTable3-35 N/A

See
EUL Effective useful life Measure Life Years 215
Measure-Lifesection

Peak Factors

Table3-35Peak Factors

Electric coincidence factor (CF) 0.5 410

106Annual 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 ygans]223215}.
References

{419]409] Department of Public Servicez)22 Tier lll TRM CharacterizatioB622, Page 56,
https://publicservice.vermont.gov/document/2028er-iii-trm-characterizationsCommercial Riding measure life
was collected by industry data from Steve W. of Eco Equipment Supply (EES)

[420]410] Placeholder assumption until further research conducted.
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3.1.12HEDGE TRIMMERBUSH LAWNMOWERBSND CHAINSAWS

Market Commercial
Baseline Condition RF
Baseline Existing
End UseSubcategory Equipment

Measure Last Reviewed March 2024

Changes-Since-Last-\Versi

Description

This measure applies to the purchase of new commercial lawn equipment, which includes hedge trimmers, push
lawnmowers(not selfpropelled or riding, but has an electric motor driving a bladeyd chainsaws to replace gas lawn
equipment.

Baseline Case
The baseline equipmemfasolinepowered commercial hedgeimmers, push lawnmowersand chainsaws
Efficient Case

The energefficientequipmentis all-electric commercial hedgegimmers, push lawnmowersnd chainsaws

Annual Energy Savings Algoritrem

Annual Electric Energy Savings

wQ® 0 ¢ coGae

A Adad
| 'H Hi ZH4-A-AdzAY

Deemed annual energy savings in

Table2-148
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Table2-149148 calculated as follows:

Qd0 Oi i o p
s 5 o0a  pmnm
Annual Fuel Savings (Alternate Fuel)
3'0d 0 ¢ e0gQt
A Ad1d
il 'H"Hi ZH4-A-AdZhy
Annual Peak Demand Saving
- wo®m
©B o i 0 °
Daily Peak Fuel Savings
070

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QW 3QEQ 07YD
Lifetime Fuel Savings
3"0d 3"0d 07YD

Calculation Parameters

Table3-36 Calculation Parameters

Lookup inTable3-38

nl1zKkK Annual electric energy savings ~ Table2-148 kWh/yr 223}H411
Fable 2149148
. . Lookup in
N D fasfiine Annual gallongjasolinesavings Gallons 223]411]

339



Agriculture

Table2-148Table

3-38Fable3-38
Table 2149148
n 1k Lifetime electric energy savings Calculated kWh
N D et Lifetime fuel savings Calculated Gallons
N1 Peak Annual peak demand savings Calculated kw
) Look up inFable
H Al | ting h H 411
rs nnual operating hours 21487 able3.37 rs [411]
Look up inFable
teharge Run time per charge 00 uzblle3-37 Hrs 412
Look up inFable
Boattery Rated energy of the battery ;148Tapble3- a7 Wh {223]411]
D Discharge rate 0.90 % 412
Effharger Efficiency of the charger 0.92 % 412
1,000 Unit conversion, Wh/kWh 1,000 Wh/kWh
CF Electric demand coincidence factor  Look up inTable3-39 N/A 413
See
M Lif
EUL Effective useful life Heasure Lie Years 223411
Measure-Lifdleasure
Life

The table below presents the parameters used to calculate the deemed energy impacts.

Table3-37 Parameters Values

1HP Replacement: 100

Trimmer 125
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 usednstead of calculating sitepecific savings i&liable input parameterare not available

Table3-38 DeemedEnergy Impacts
Type of Electric Equipment NkWh N D fashine
Trimmer 1HP Replacement24.5 1HP Replacement: 21.5
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Type of Electric Equipment NnkWh N D fasbine
2HP Replacemert58.7 2HP Replacement: 115
Push Lawnmower -238 134
Chainsaw -130 115

Peak Factors

Table3-39 Peak Factors

Peak Factor Value Ref

Electric coincidence factor (CF) 0.5 413

Natural gas peak day factor (PDF) N/A

Measure Life

The effective useful life (EUL) is givefiple2-1511223) Table3-40[411]

Table3-40 Measure Life

Type of Electric Equipment Measure Life (yrs)

Trimmer 2
Push Lawnmower 6
Chainsaw 2

References

[424]411] PSEG CHEE Il Filing 12.1.23

[422]412] PSE&I TRM
[423]413] Placeholder assumption until further research conducted.
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3.2 APPLIANCES

3.2.1 CLOTHES WASHER

Market CommerciadMultifamily
Baseline Condition TCBINC

Baseline Code

End UseSubcategory Clothes Washer

Measure Last Reviewed January 2023

Description

This measure relates to the purchase (time of sale) and installation of a commercial clothes washer {ir@ustét
front-loading or soffmounted toploading clothes washer that is designed for use in applications in which the occupants of
more than ore household will be using the clothes washer, suchmakifamily 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 laundrgycle (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 ofldry. 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 achievedigtidhighpressure 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 usesapiyraslo less energy and 33% less
water than comparable noqualified models

Note: Measures in common areas of higke multifamily buildings (more than three stories) follow commercial protocol.
Measuresn low-rise multifamily buildings or within dwelling units of higlke multifamily buildings follow residential
protocol.

Baseline Case

The baseline efficiency is minimum efficiency defined inGbee of Federal Regulationsldt CFR 431.15&fficiency 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 @mmercialkclothes washer meeting the ENERGY ST AR efficiency criteria
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Annual Energy Savings Algorittem

Annual Electric Energy Savings

30 30 300 3Q0Q
Where,
3QaQ YQaQ "0
3 Qa0 yQaQ "0 YO i
o o o O .
3'QuiQ Y'QuQ Y'QuwQ o O ; YO
YQdQ QuQ 5 QWQ -
h
S e s P P
Y'QuWQ 0wno 500 § 0o

Annual Fuel Savings

YD ai 3D ai 3D 4 i

Where,
FYRI i Yoo o YO Tt
ai o 3 oTpg
PSSR O o 0 . .
YD b i yaaQ YQdaQ o O j O i YO 5 m8totpg
o o 0
YadQ QEQ f QdQ 5
h
S P P p
YQuwQ 0wno 500 500
Peak Demand Savings
o 3Q0Q o
¢ Ol 1

Daily Peak Fuel Savings
YD G FYRI aid 0’0



Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q
Lifetime Fuel Savings
3D G

Calculation Parameters

3QdQ 07YD

Appliances

YR Gi07YD

Table3-41 Calculation Parameters

nltzK Annual electric energy savings
Annual electric energy savings attributed t
rl 1 zwgher .
clothes washer operation
Annual electric energy savings attributed t
N1 2ok gy ; g
water heating
Annual electric energy savings attributed t
Nl 2afe .
dryer operation
Annual electric energy savings of a unit
ni2k . )
exclusive of dryer operation
Annual electric energy savings of a unit
nl & . . .
inclusive of dryer operation
neKSN Annual fuel savings
A Annual fuel savings attributed to water
N ¢ K SoNdY 93
heating
- Annual fuel savings attributed to dryer
¢t KS
n ol operation
N1 Peak Peak Demand Savings
N ¢ K Sy Daily peak fuel savings
n K Lifetime electric energy savings
n ¢ KSR Lifetime fuel savings
nluh Annual water savings
Cap Clothes washer capacity
Neycles Number of cycles per year

Calculated

Calculated

Calculated

Calculated

Calculated

Calculated
Calculated

Calculated

Calculated

Calculated
Calculated
Calculated
Calculated
Calculated

Sitespecific. If
unknown use
3.43

Sitespecific. If
unknown look
up inTable3-44

KWhiyr

kWh/yr

kWh/yr

kWh/yr

kWh/yr

kWh/yr
Thermsl/yr

Thermsl/yr

Therms/yr

kw
Therms/day
kwh
Therms

Gallyr

fts 417

cycles 414
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KWhynitb

kWthu,q

Fwasher

FDHW

Foads

Efforw

W

MEFR

MEF,

S"_DHW,eIectric

SEryer,electric

Shhw, i

SEryer,ff

Wk

CF

PDF

Hrs

Baselingated unit electricity consumption

Efficient rated unit electricity consumption

Fraction of energy consumption attributed
to clothes washer operation

Fraction of energy consumption attributed
to water heating

Fraction of washer loads dried in machine

Fuel water heater efficiency

Water factor for efficient unit

Modified Energy Factor of baseline unit

Modified Energy Factor of efficient unit

Electric DHW savings factor

Electric dryer savings factor

Fossil fuel DHW savings factor

Fossil fuel dryer savings factor

Water factor for baseline unit

Electric coincidence factor

Gas peak day factor

Annual operating hours

Sitespecific. If
unknown use
241

Sitespecific. If

unknown use 97

Site-specific. If
unknown
assume 0.20

Sitespecific. If
unknown
assume 0.80

Sitespecific. If
unknown use
1.0

Sitespecific. If
unknown use
0.75

Sitespecific. If
unknown look
up inTable3-45

Lookup inTable
3-42

Lookup inTable
3-42

Look up irTable
3-43

Look up irTable
3-43

Look up inTable
3-43

Look up inTable
3-43

Lookup inTable
3-45

Look up inTable
3-46

Look up inTable
3-46

265

kWh/yr

KWhiyr

N/A

N/A

N/A

N/A

Gal/(cycléfts)

N/A

N/A

N/A

N/A

N/A

N/A

Gal/(cycléfts)

N/A

N/A

Hrs/yr

Appliances

414

414

414

414
[417}42041[418421418
[417}42041[418421418
[417}420417[418421418,
[417}420417[418 421418

414

414
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I O T A

Neycles, ref Reference number of cycles per year cycles

Faryer Dryer usage factor 0.84 N/A 414

Dryer usage factor in buildings with dryer
Fdryer,mod y 9 9 4 0.95 N/A 414
and washer
Faryer corr Fossil fuetiryer correction factor 1.12 N/A 414
0.03412 Unit conversion, therm/kWh 0.03412 Therm/kwWh
. . SeeM Lif
EUL Effective useful life © eas‘ure e Years
Section

Table3-42 Modified Energy Factor oBaselineand Efficienct Wit
Efficiency Level Front Loading Top Loading
Before January 1, 2018

2.00 1.60

Federal Standard
On or After January 1, 2018
2.00 1.35
ENERGY STAR 2.20

Table3-43DHW and Dryer Savings Factors

Electric 1.00 1.00
Fossil Fuel 0 0 1.00 1.00
Look up iMppendix Look up imAppendix
Unknown K: DHW and Space 0.89 K: DHW and Space on 419
Heat Fuel Split Heat Fuel Split

Table3-44 Annual Cycles

Multifamily Common Area 1,241

Laundromats 2,190
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Table3-45Water Factor of Baseline and Efficient Unit
Efficiency Level Front Loading Top Loading
Before January 1, 2018
5.5 8.5
Federal Standard
On or After January 1, 2018
4.1 8.8

ENERGY STAR 4.0

Peak Factors

Table3-46 Peak Factors
Peak Factor Value Ref
Electric coincidence factor (CF) 0.029 414

SeeAppendix G: Natural Gas Peak Day FaEtors!

Natural gas peak day factor (PDF) Not a valid result for table

Non-Energy Impacts
0 60n ®O w0 0
Measure Life

The effectiveuseful life (EUL) fa multifamily common areds 11.3 yeas. The EUL for laundromadss7.1 years
414

References

f424]414] Regulations.gov, Energy Conservation Program: Energy Conservation Standards for Commercial Clothes

Washers; Final Ru(@014). https://www.regulations.gov/document/EERED12BT-STD0020-0037

f425]415] Metered data from Navigant ConsultingmPOWER Maryland Draft Final Evaluation Report Evaluation

Year 4 (June 1, 202May 31, 2013) Appliance Rebate Prograiarch 21, 2014, page 36. This data applies to
residential applications. In the absence of metered data specifisutitifamily 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 anchisdidate for update should
more applicable data become available .

{426]416] Clothes Washer Calculations for the ENERGY STAR Appliance Catf@ator.
https://www.sfwmd.gov/sites/default/files/documents/calculator_energy_star_res_appliance savings.xIsx

[4274417] 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%2®20Partner%20Commitments%20and%20Eligibility%20Criteria. pdf
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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

Appliances

f428]418] Office of Energy Efficiency and Renewable Energy, Department of FBeeggy Conservation Program:
Energy Conservation Standards for Commercial Clothes Washers
https://www.federalregister.gov/documents/2021/12/20/20227461/energyconservatiorprogramenergy
conservationstandardsfor-commerciaiclotheswashers

f429]419] Space heat anBHWfactorsin AppendixXrom program data. Dryer fuel data from EIA Residential Energy
Consumption Survey 2015, Tabl€3.1 buildingswith 5 or more units
https://www.eia.gov/consumption/residential/data/2015/#appliances
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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

Appliances

3.2.2 CLOTHES DRYERS

Market CommerciaMultifamily
Baseline Condition TOS

Baseline Code

End UseSubcategory 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, 20Jidstalled 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 thgbuncreased insulation, modifying operating conditions, improving air
circulation, and improved effiency 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 thisel are approximately 20% more efficient than rumalified models.

Note: Measures in common areas of higke multifamily buildings (more than three stories) follow commercial protocol.
Measuresn low-rise multifamily buildings or within dwelling units of highe 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®verl qualifying model.

Annual Energy Savings Algoritrem

Annual Electric Energy Savings

0§ O
600 6 00

3060 6 wnaQi 0é0OQ

Annual Fuel Savings

SYDL i Ghanl beonlh O n ot
600 600 pT[FlI[T[T[
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Peak Demand Savings

EYON)
Daily Peak Fuel Savings
YR b
Lifetime Energy Savings Algorithms
Lifetime Electric Energy Savings
3 Q40
Lifetime Fuel Savings
Y

Calculation Parameters

3 Q0
Ol i

FYRI 4id 00

3QEQ O7YD

YR G i07YD

Table3-47 Calculation Parameters

nilzK Annual electric energy savings
ne¢KSN. Annual fuel savings
N1 eak Peak Demand Savings
n e K Soy Daily peak fuel savings
n ik Lifetime electric energy savings
n ¢ K SN Lifetime fuel savings
Cyclesnnual Number of dryer cycles per year
Load Average total weight of clothes per

drying cycle

Percentage of energy consumed the
Felec,o is derived from electricity for baselin
dryer

Percentage of energy consumed the
Felecq is derived from electricity for efficient
dryer

Percentage of energy consumed the
Fel,p is derived from fossil fuel for baselin
dryer

Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Sitesspecific. If
unknown look up in
Table3-49
Look up irTable3-48

Look up inTable3-48

Look up irTable3-48

Look up inTable3-48

kWh/yr

Thermslyr

kw

Therms/day

kwh

Therms

Cycles

Ibs

%

%

%

Appliances

420

420

[426}420426/{4271f430427

[426}420426|{427f430427

[426}420426|{427f 430427

350



Appliances

Percentage of energy consumed the

Fuelq is derived from fossil fuel for efficien  Look up inTable3-48 % [426]429426}[427]43042A4
dryer
CEE Combined energy factor for baseline Look up inTable3-48 Ib/kWh 127
dryer
i factor for efficient
CEF Combined energy factor for efficient | - irables48  Ib/kwh 421
dryer
Sitesspecific. If
Hrs Annual run hours of clothes dryer  unknown look up in Hrslyr [420}4234201[425}428425}
Table3-49
CF Electric coincidence factor Look up irTable3-50 N/A 423
PDF Gas peak day factor Look up irTable3-50 N/A
Lift
EUL Effective useful life SeeMeasure Life Years

Section

Table3-48 Clothes Dryer Values

e v VU e e
Variable Vented Gas Dryer | Electric, Standard_ o - (120V)’< Compa(;t S (2'40\/)
X n®n 448 (40V)<4.4f |  <44ff

Load 8.45 8.45 3.00 3.00 3.00
Folec 108 0.16 1.00 1.00 1.00 1.00

Felec,q 0.16 1.00 1.00 1.00 1.00
Fruel, 5100 0.84 0.00 0.00 0.00 0.00

Fuel,q 0.84 0.00 0.00 0.00 0.00

CEF 3.30 3.73 3.61 3.27 2.55

CEFR 3.48 3.93 3.80 3.45 2.68

Energy Star Most

4. 4. 4. 7
Efficient CEfF 3 3 3 3

10805Electric accounts for the fact that some of the savings on gas dryers comes from electricity (motors, controls, etcy.dedémiaed using a ratio
of the electric to total savings from gas dryers given by ENERGY STAR Draft 2 Version 1.0 Clstiestdayer Analysis.

10906Gas accounts for the fact that some of the savings on gas dryers comes from electricity (motors, controls, etc). 848tmirasddesing a ratio of
the gas to total savings from gas dryers given by ENERGY STAR Draft 2 Version 1.0 Clothes Dryets@psisand
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Table3-49 Annual Dryer Cycles

Facility Type Commecial ¢ Multifamily

Cyclegnnual 1,241 2,190
Hrgio 1,158 2,044

Peak Factors

Table3-50 Peak Factors

Peak Factor Value Ref

Electric coincidence factor (CF) 0.029 423

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

Measure Life
The effective useful life (EUL) is 12 yddagsif427424].
References

f430]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.xIsx

[4314]421] ENERGY STAR Program Requirements for Clothes-Bayarar Commitments Criteria ENERGY STAR ®
Program Requirements Product Specification for Clothes Dryers Partner Commitments
https://www.energystar.gov/sites/default/filessENERGY%20STAR%20Final%20Version%201.1%20Clothes%20Dry
ers%20Specification%2620Program%20Commitment%20Criteria%20and%20Eligibility%20Criteria_0.pdf

{432]422] PART 430ENERGY CONSERVATION PROGRAM FOR CONSUMER PRODUCTS n.d.
https://federalregister.govhttps://www.ecfr.gov/current/titte-10/chapterll/subchapterD/part-430#430.32

f433]423] _Mid-Atlantic Technical Reference Manual (TRM).Y2@R0),https://neep.ora/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/SupportTablél 2020.xIsx

[435]425] b2 NI KgSad 9ySNHE 9FFAOASYyOd ! ffAl YithS/edwo®@9! 0 WSE5NESN) CAStR {(GdzReQz b2@dS
publicationsdatabase.ecotope.com/2014_005_1 DryerStudy.pdf

[436]426] Mid-Atlantic Technical Reference Manual (TRM) {2020) https://neep.org/sites/default/files/media
files/trmv10.pdf

[43A427] 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.xIsx
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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
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3.2.3 CLOTHES DRYER MODULATING VALVE

Market CommerciaMultifamily
Baseline Condition RF

Baseline Existing

End UseSubcategory Clothes Washer

Measure Last Reviewed January 2023

Description

This measure relates to the installation of a tatmge modulating gas valve retrofit kit on a standard commerciat non
modulating gas dryer. Commercial gas clothes dryers found irog@rated laundromats or opremise laundromats
(hospitals, hotels, hetil 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 éycle on/o
frequently, resultingn less efficient drying and wasted gas. Replacing the single stage gas valve withtagevgas 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 canfdiftery

given cycleAdditionally, dryer settings selected by theuaadh y 1 SNI Ol A2y a 6AGK GKS aAGSQa 1 £!/ aeaiasSya INB 1yz2éy
influence dryer performanceAs better information becomes available, this characterization can be modified to allow for a

more sitespecific estimation of savings.

Note: Measures in common areas of higke multifamily buildings (more than three stories) follow commercial protocol.
Measuresin lowrise multifamily buildings or within dwelling units of highe multifamily buildings follow residential
protocol.

Baseline Case

A30-to 250 pound capacitcommercial gas dryer with no modulating capabilities.

Efficient Case

A30-to 250-pound capaciticommercial gas dryer retrofitted with a twatage modulating gas valve kit.

Annual Energy Savings Algorithen

Annual Electric Energy Savings

3 QA 070
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Annual Fuel Savings
YD aio "Y'O
Peak Demand Savings
3 676
Daily Peak Fuel Savings
YD b 3FYRI 4 i0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QWEQ .
Lifetime Fuel Savings
3D G FYRI Gi07YD

Calculation Parameters

Table3-51 Calculation Parameters

Variable Description Value Units Ref
neKSN Annual fuel savings Calculated Thermslyr
n ¢ K Sewd Daily peak fuel savings Calculated Therms/day
neKSN Lifetime fuel savings Calculated Therms
Neycles Number of dryer cycles per year Silt:;f E(;fllr:Tlai:)rl]:; g\;m, Cycles/yr 428
SF Savings factor 0.18 Therms/cycle [429}432429/(428]{431428}
PDF Gas peak day factor Look up inTable3-53 N/A
EUL Effective useful life SeeMeasure LifeéSection Years

Table3-52 Estimated Dryer Cycles per Year

Application Cycles per Year

CoinOperated Laundromats 1,483
Multifamily Dryers 1,074
On-Premise Laundromats 3,607
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Peak Factors

Table3-53 Peak Factors

Electric coincidence factor (CF) N/A

Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Factt

Measure Life
The effective useful life (EUL) is equal to 10 yjéam431424.
References

f438]428] 1L2022 lllinois Statewide Technical Reference Manual for Energy Efficiency : Ve(g@22),0Pg 734
https://www.ilsag.info/wp-content/uploads/I-TRM_Effective 010122 v10.0 Vol 2 C and | 09242021.pdf

[439]429] IL TRM v10, pg 734. Based on lllinois weather data, and average dryer performance for laundromat (30
to 45Ib) and hotel (75 to 170 Ib) dryers.
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3.2.4 REFRIGERATORS

Market CommerciaMultifamily
Baseline Condition TOSNC/ERE/DI
Baseline Code/ISPDual

End UseSubcategory Kitchen

Measure Last Reviewed January-2028pril 2026

Changes Since Last Versio ¢ corrected kWhand kWh variable descriptions to reflect daily energy
consumption

Y __Updated PP value to N/A

9 __Repaired broken EUL reference link in the References section

Description

This measure includes the installationEX ERGY STARmpliant commercial refrigerators with an integral compressor
and condenser. This measure is only applicable to horizontal or verticalosetfined refrigerators with solid or
transparent doors.

Note: Measures in common areas of higke multifamily buildings (more than three stories) follow commercial protocol.
Measuresn low-rise multifamily buildings or within dwelling units of highe multifamily buildings follow residential
protocol.

Baseline Case
Early ReplacemenThe 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 fedarefficiency standard.

Time of SaleThe baseline condition is a standeetficiency commercial refrigerator meeting, but not exceeding, federal
energy efficiency standards

Efficient Case

The efficient condition is a higifficiency packaged commercial refrigerator meetflJERGY STARersion 5.0
requirements.

Annual Electric Energy Savings

3 Qi Qi Qe p Owd Owi
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Annual Fuel Savings
FYRI i QEQ QIQ  Owd pmTOM®I
Peak Demand Savings

o Q. QEQ O 8 50
® Oh ek i P P¥e °

Daily Peak Fuel Savings
31 @ 3'YRi 4 i0 00

Lifetime Energy Savings Algorithms

No dual baseline:
3 QEQ 3QdQ 07YD
Dual baseline:
300 30 | ORI & BE o EYD QA | D D@ Qa 098D YYD

Lifetime Fuel Energy Savings

No dual baseline:
FYDL i @ "Mi aioTYd
Dual baseline:

YD G i IV 46§ CQ QI & QE @i OEYD VDI 66§ 0D DD Qo QO WO YYD

Calculation Parameters

Table3-54 Calculation Parameters

Variable Description Value Units Ref
3 QR Annual electric savings Calculated kWh/yr
Annualiuefuel savings compared to existin
YD G i - u?]it P 9 Calculated Therms/yr
Peak Demand Savings compared to existin
N1 Aeak g P Calculated kw
unit
n ¢ K Sl Daily peak fuel savings Calculated Therms/day
nlak Lifetime electric energy savings Calculated kwh
neKSNI Lifetime fuel savings Calculated Therms
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Variable

\

Days

Daily Hours

KWh,

kWh,

HVAG

HVAG

HVAG

10
CF
PDF
EUL
RUL

Description

Refrigerator volume

Number of daysf-operationsin aoperation

peryear

Hours of operation in a day

AnnuaDailyenergy consumption of qualifying

efficient unit

AnnuaDailyenergy consumption cfede
comphantbaseline unit

HVAC interaction factor for annual electric
energy consumption

HVAC interaction factor for peak demand a
utility summer peak hour

HVAC interaction factor for annual fossil fue
energy consumptioft*

Unit conversion, Therm/MMBtu
Electric coincidence factor
Gas peak day factor
Effective useful life of new unit

Remaining useful life of existing unit

Value
Site-specific

Sitesspecific. If unknown,
use 365 days

Site-specific. If unknown,
use 24 hours

Look-up-iAFable3-57Site
specific or look up iffable
357

Site-specific or look up in

Fable3-56,Table3-56 during
RUL andable3-57Table

3-55Fable3-57 for remaining

measure life

0.080
0.175

-0.002

10
Look up inTable3-58
Look up irTable3-58
SeeMeasure LifeSection

SeeMeasure LifeSection

Appliances

Units Ref
ft3

days

hours

kwh 434]431]

kwh 430

N/A

N/A

MMBtu/kWh

Therm/MMBtu
N/A
N/A
Years

Years

Table3-55Daily Energy Consumption of Cod@ompliant Baseline Unit

Product Class Daily Refrigerator Energy (kWh

Vertical Closed

Solid
All volumes
Transparent

All volumes

VCS.SC.M*

0.05xV+1.36

VCT.SC.M

0.1xV+0.86

Horizontal Closed

1 HVAG factor is equal to 0 if the space is electrically heated.
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Product Class Daily Refrigerator Energy (kWWh

Solid HCS.SC.M
All volumes 0.05xV+0.91
Transparent HCT.SC.M
All volumes 0.06xV+0.37

Table3-56 Daily Energy Consumption of Existing Unit

Daily Refrigerator Energy when Daily Refrigerator Energy when
Product Class existing unit was manufactured before existing unit was manufactured after

03/26/2017 ( ) 03/27/2017 ( )

Vertical Closed

Solid VCS.SC.M VCS.SC.M
All volumes 0.10xV+2.04 0.05x V+1.36
Transparent VCT.SC.M VCT.SC.M
All volumes {042/+12 x V+3.34)%-365 {0.1 x V+0.86-%-365

Horizontal Closed

Solid HCS.SC.M HCS.SC.M
All volumes {0.10V+2.04-x365 {0.05 x V+0.91x-365
Transparent HCT.SC.M HCT.SC.M
All volumes {0.12V + 3.34%-365 {0.06 x V+0.3}%365

Where V = unit volume in cubic feet

Table3-57 Daily Energy Consumption of Qualifying Efficient Unit

Product Class Daily Refrigerator Energy (KWh

Vertical Closed

Solid VCS.SC.M
0<V<15 0.0267 x V+0.8
Mp X = f on 0.05 x V+0.45
on X = f pn 0.05 x V+0.45
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pn X % 0.025 x V+1.6991
Transparent VCT.SC.M
0<V<15 0.095 x V+0.445
Mp X * f on 0.05 x V+1.12
on X *= f pn 0.076 x V+0.34
pn X = 0.105 x V1.111
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

Table3-58 Peak Factors

Peak Factor Value Ref

Electric coincidence factor (CF) 1.0

Natural gas peak day factor (PDF) SeeAppendix-G-Natural Gas-Peak-Day-Fablidrs

Measure Life

Table3-59 Measure Life

Equipment EUL RUL Ref
i ific. If unk 4
Commercial Reaein Refrigerator 12 Sitespecific. If unknown use 430
years
References

{440]430] Code of Federal Regulations, Energy Efficiency Program for Certain Commercial and Industrial
Equipment, title 10, sec. 431.66 (2010).

f444]431] ENERGY STAR Program Requirements Product Specification for Commercial Refrigerators and Freezers
Eligibility Criteria Version 5.BNERGY STARD®cember 2022.

f442]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 Commissi@PUC Database for Energy Efficient Resources (PEER
Suppert-TFablp Effective Useful Life valutor 262@residential heat pump water heaters. Hosted on the eTRM
platform. http:/Anwas - i iy
EUL2020xddittps://www.caetrm.com/cpuc/table/effusefullife/?limit=25&row=478 ast accessed April 3, 2026.
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3.2.5 FREEZERS

Market CommerciaMultifamily
Baseline Condition TOSNC/ERE/DI
Baseline Code/ISPDual

End UseSubcategory Kitchen

Measure Last Reviewed January-2028pril 2026

Changes Since Last Versio ¢ corrected kWhand kWh variable descriptions to reflect daily energy
consumption

Y __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 refrigezarers. This measure is
only applicable to horizontalr vertical seHcontained 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 Baryunit.

replacement avings 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 remainingzd S¥dzf f AFS 2F (KS SEA&alGAYTI dzyAld Sliddt&d mko 2F (GKS YSI &dNB Q&

Note: Measures in common areas of higke multifamily buildings (more than three stories) follow commercial protocol.
Measuresn low-rise multifamily buildings or within dwelling units of higlke multifamily buildings follow residential
protocol.

Baseline Case

Early Replacement (EREP) and Direct InstallE&y replacement and DI uses a dual baseline. The baseline is the existing
unit for theremaining life of the existing unénd the baseline is a codmmpliant/standard efficiency unit for the full
measure life of the installed equipment.

Time of Sale (TOS) and New Construction (N@)baseline condition is a minimally code compliant commercial freezer.

Baseline annual electric consumptishall align with federally mandated maximum energy use associated with the
Product Class and the chilled or frozen compartment volume (V) of the qualifying equipt8&hi434]. Volume
specification shall be taken from ENERGY &quified products listing or specification sheet of the proposed
equipment.
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Efficient Case

The compliance condition is an ENERGY S/A&ton 5.Qqualified commercial refrigeratefreezer or freezer. Annual

electric energy consumption of the qualifying equipment shall come from application. Volume specification shall be taken

from ENERGY STARalified products listing or specification sheet of the proposed equipment.

Annual Energy Savings Algoritrem

Annual Electric Energy Savings

3R QAR Qe p Owd OO
Annual Fuel Savings
FYRI i QIQ QEQ  0wé-Hs pTT ORI
Peak Demand Savings

o Q. QR 06 50
o oodams1 i P ¥ °

Daily Peak Fuel Savings
Y @ 3'YRi ai0 00

Lifetime Energy Savings Algorithms

Time of Sale (compared to code baseline):
No dual baseline:
3 QW 3QEQ 07YD
Dual baseline:
3Q6Q QA | "CR QI & QE @i "OEYD QA | OH LD 'Qa 0O ®D YYD

Lifetime Fuel Energy Savings

No dual baseline:
YR i M Gi07Yd

Dual baseline:

YD G FYRI G0l 00 ANQI & BE @a OEYD FYRI 46 Qb EA@D® i Qo 0O YYD
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Calculation Parameters

Table3-60 Calculation Parameters

nl1zKkK Annual electric energy savings

neKSNY Annual fuel savings for Time of Sale

N1 Peak Peak Demand Savings
n ¢ K S & Daily peak fuel savings
n 2K Lifetime electric energy savings
neKSNIY: Lifetime fuel savings
\% Freezer unit volume
Days Number of days of operations in a year
Daily Hours Hours of operation in a day

AnnuaDailyenergy consumption of

kw
b qualifying efficiency unit
KWh, AnnuaDailyenergy consumption cfede
compliantbaseline unit
CF Electric coincidence factor
PDF Gas peak day factor
HVAG HVAC interaction factor for _annual electr
energy consumption
HVAG HVAC |ntelrfl11ct|on factor for peak deman
at utility summer peak hour
HVAG HVAC interaction factor for f’:mnual fossi
fuel energy consumptiof?
8,760 Hours-peryear
10 Unit conversion, Therm/MMBtu
EUL Effective useful life of new unit
RUL Remaining useful life of existing unit

12HVAG factor is equal to 0 if the space is electrically heated.

Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Sitespecific

Sitespecific. If unknown,
use 365 days

Sitespecific. If unknown,
use 24 hours

Site-specific. lfunknown,

lookup inFable3-62Table

3-62

Fable3-6htable3-62Site

specific; otherwise use

Table3-63during RUL and

Table3-61 for remaining
measure life

Look up irTable3-64

Look up irTable3-64

0.080

0.175

-0.002

8,760
10
SeeMeasure LifeéSection

SeeMeasure LifeéSection

kWh/yr
Thermsl/yr

kw

Therms/day
kwh

Therms

ftS

days

hours

KWhiys

KWhiys

N/A
N/A

N/A

N/A

MMBtu/kWh

Hrshyr
Therm/MMBtu
Years

Years

Appliances
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Table3-61 Current Federal StandarBaseline EquipmenDaily Energy Consumption

Freezer

Vertical ™ ¢ W Py Y ™® ww (B
Horizontal ™o O PP g Wy O pg o

Where V = unit volume in cubic feet

Table3-62 Energy Star Equipment Daily Energy Consumption

Vertical Closed Freezer HorizontalClosed Freezer

Volume (ff) Solid Door Transparent Door Solid or Transparent Door
mT ® puL ™ p O T8 ™ o0GCWw C&Q TIUXW T U
pLU ® OT ™ O BTY ™ o0GCWw C&Q TIUXW T U
oMW UT QU X W c&FpR Y @ ™ o0GCWw C&Q TIUXW T U
VLT ® ®-FET © T8 ™ oGCw C&Q IV XW T U

Table3-63 ExistingEquipmentDaily Energy Consumption

Freezer

Transparent Door

Vertical ™ ¢ W Py Y T8 w W CBU

Solid Door

Manufactured after 03/27/2017

Horizontal ™o O PP g ™Y ® pg o
Manufactured before 03/27/2017

Vertical mMnTo pyyY U ® TP

Horizontal mMno pgyY U ® TP

Peak Factors

Table3-64 Peak Factors

Electric coincidence factor (CF) 1 434

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

Table3-65Measure Life

I S

Freezer Site-specific. If unknown, use 4 years [438]435]

References

{444]434] 10 CFR Appendix A to Subpart C of Partcd3tiform Test Method for the Measurement of Energy
Consumptlon of Commercial Refrlgerators Freezers, and Refrigéfaterers.

EGFRSH—SWE»%%@#S%H@@L@&HDS [lwww.ecfr. qov/current/tltle 10/chapterII/subchapteFD/part—
431/subpartC/subjectgroup-ECFR8115bf7451f830f/sectidi31.66

f445]435] 2008California Public Utilities Commission (CPDajabase for EnergifficieneyEfficientResources
(DEERMersion-2008-2-0F ffectivédRemainingUseful Lifealues-California-Rublic-Utilities-Commission
{Pecember16,-2008/alues for residential heat pump water heaters. Hosted on the eTRM platform.
https://www.caetrm.com/cpuc/table/effusefullife/?limit=25&row=478 ast accessed April 3, 2026.

[446]436] ENERGY ST#Rogram Requirements Product Specification for Commercial Refrigerators and Freezers,
Eligibility Criteria VersioB.0. (2022).
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3.2.6 DEHUMIDIFIER

Market CommercidMultifamily
Baseline Condition TOS/NC

Baseline Code/ISP

End UseSubcategory Indoor Environment

Measure Last Reviewed January 2023

Description

This measure covers the installationc@mmerciaktand-alone orducteddehumidifiers 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 nqoalified models, ENERGY STAR® dehumidifiers have flimenerefrigeration coils,
compressors, and fans that use less energy to remove moistuW@ernmmerciabuildings. Dehumidifiers originally qualified

for the ENERGY STAR® labelnnalg 2001. Dehumidifiers that have earned this label are approximately 15% more

efficient than nonqualified 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 higke multifamily buildings (more than three stories) follow commercial protocol.
Measuresn low-rise multifamily buildings or within dwelling units of higlhe multifamily buildings follow residential
protocol.

Baseline Case

The baseline condition is a staatbne orducteddehumidifier 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 STARfalified standalone or wholehouse dehumidifier.

Annual Energy Savings Algorithsn

Annual Electric Energy Savings

. NQETFADOME X 0Q p P
3 QT ‘00" 0000
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Annual Fuel Savings

YD G i0vTo
Peak Demand Savings
3 sado 60
Qi
Daily Peak Fuel Savings
3 b G670

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q 3QEQ 07D
Lifetime Fuel Savings
3YDI b 676

Calculation Parameters

Table3-66 Calculation Parameters

nl12K Annual electric energy savings Calculated kWh/yr
N1 Peax Peak Demand Savings Calculated kW
nlak Lifetime electric energy savings Calculated kWh
Pints/day Product capacity to remove moisture Sitespecific pints/day
hrs Annual run hours of dehumidifier 1,632 N/A 437

Look up inTable3-67 & Table liters/kWh 438

IER Baslineintegrated Energy Factor 368 438

Energy Efficienintegrated Energy  Site-specific. lfunknown look up

'ER Factor in Table3-69 & Table3-70 ltersfiowh — [439)442439
0.473 Conversion factofrom liters to pint 0.473 liters/pint

24 Hours in one day 24 N/A

CF Electric coincidence factor 0.405 N/A 440 40
EUL Effective useful life SeeMeasure LiféSection Years
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Table3-67 StandAlone DehumidfierdBaseline IntegratedEnergy Factor

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

X Hpodnn 1.30
25.01 to 50.00 1.60
Xpnodnwm 2.80

Table3-68 Whole-Home (DuctedPehumidifiersBaseline IntegratedEnergy Factor

Product Case Volume §t Integrated Energy Factor (liters/kWh)

X y®n XMPT T
>8.0 XH PN M

Table3-69 StandAlone DehumidfiersEnergy Efficientntegrated Energy Factor

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

K HpPnan KXKMPp T
25.01 to 50.00 XM®Py n
Xxpnoénm X0 ®on

Table3-70 Whole-Home (Ducted)DehumidifiersEnergy Efficientntegrated Energy Factor

Product Case Volume {t Integrated Energy Factor (liters/kWh)

X y ®n XH DN
>8.0 %0 don

Peak Factors

Table3-71 Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) 0.405 440
Natural gas peak day factor (PDF) N/A

Measure Life

The effective useful life (EUL) is 12 years [444444].
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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.

Table3-72 Measure Life

Dehumidifier 12 4 441

References

[447]437] @¢9b9wD, { ¢! w ! LiLbttps:Hwiv®. Enerhylgbvemzigysiver/Mipdapplianemergy
calculator n.d. Accessed December 21, 2022.

{448]438] 10 CFR 430.32(v)(2), January 20@8s://www.ecfr.gov/current/tittle-10/chapterll/subchapterD/part-
430/subpartC/section430.32#p430.32(v)(2)

f449]439] ENERGY STéMRogram 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 nogoincident peaks occur within window and that the average load during this window is
representative of the June PJM days as well.

f453]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/96f0fecOb45a3c6485257688006a701a/72c23decff52920a85257f11006
71bdd/$FILE/NYS%20TRM%20V9.pdf
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https://www.energy.gov/energysaver/maps/appliance-energy-calculator
https://www.energy.gov/energysaver/maps/appliance-energy-calculator
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32#p-430.32(v)(2)
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32#p-430.32(v)(2)
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f1100671bdd/$FILE/NYS%20TRM%20V9.pdf
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f1100671bdd/$FILE/NYS%20TRM%20V9.pdf

Appliances

3.2.7 ROOM AIR CONDITIONER

Market CommerciaMultifamily
Baseline Condition TOS/N@I

Baseline Code/Dual

End UseSubcategory Indoor Environment

Measure Last Reviewed January 2023

Changes-Since-Last-\ersio

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 sectionmBaisureis 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 ratandard applications and are ineligible for this measure.

Note: Measures in common areas of higke multifamily buildings (more than three stories) follow commercial protocol.
Measuresdn low-rise multifamily buildings or within dwelling units of highe 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 conditionemeeting the requirements dEnergy Stad.2room air conditioneispecification.

Annual Energy Savings Algoritrem

Annual Electric Energy Savings

p

TN AT TN s p -
3QuQ ‘000 06 wn m.ym.yph'[nn

Annual Fuel Savings

3 & i 670
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Peak Demand Savings

. 3 Q0 50
‘000 'O

Daily Peak Fuel Savings
3Ymi ia 676

Lifetime Energy Savings Algorithms

No dual baseline:
3 Q40 3 Qi 07YD
Dual baseline:
3’QEQ 30 | 0Q NI & BF @a YD QA0 | Qb ad@® i Qa 008D YYD

Lifetime Fuel Energy Savings

No dual baseline:
IR G i WM Gi07Yd
Dual baseline:

YD i YR GO i "0Q QI & QE @i EYD YR 4o i QD LD i Qa QOB YYD

Calculation Parameters

Table3-73 Calculation Parameters

nlzKkK Annual electric energy savings Calculated kWh/yr
N1 Beak Peak Demand Savings Calculated kw
n 2K Lifetime electric energy savings Calculated kWh

Cooling capacity of efficient

Cap .
equipment

Site-specific Btu/hr
Look upin AppendixC Heating and
Cooling EFlAppendixG-Heating-and
S Hours  [442

Cooling-EFLHmit to small commercial -
buildings

Equivalent Full Load Hours of
EFLH operation for the average unit during
the cooling season

EREP/DI: Sispecific existing efficiency
CEER Efficiency of baseline unit if unknown look uprintage code in Btu/hr/watt 443

Appendix ECodeCompliant
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EfficienciefppendixECodeCompliant
ciencies

TOS: Look ugurrent code inAppendix E:

CodeCompliant Efficiencidsppendix-E:

cioncios
CEER Efficiency ogfficient unit Site specificTc;rbclj:?filﬂts ook upin Btu/hriwatt  [444]4474444
CF Electric coincidence factor Look up inTable3-75 N/A
EUL Effective useful life SeeMeasure LifeSection Years
RUL Remaining useful life of existing unit SeeMeasure LifeSection Years
1,000 Conversion from watts to kW 1,000 Watts/kW

Table3-74ENERGY STAR CEER values for room air conditioner

Product Type and Class ENERGY STAR with louvered sid¢ ENERGY STAR without louvered

(Btu/hour) (CEER) sides (CEER)
<6,000 12.1 11.0
6,000 to 7,999 121 11.0
8,000 to
10,999 12.0 10.6
11,000 to
With ! 12. 10.
ithout reverse 13,999 0 0.5
cycle
14,000 to
19,999 11.8 10.2
20,000 to
27.999 10.3 10.3
*28,000 9.9 10.3
<14,000 N/A 10.2
%L4,000 N/A 9.6
With reverse cycle
<20,000 10.8 N/A
*20,000 10.2 N/A
Casemenbnly!13 105
Casement slidé#* 11.4
3Casemen2 yf &8 NBFSNE (2 | w!/ RSaA3IySR F2NJ Y2dzydAy3d Ay | Ol aSKSyak
11.2 inches.
14Casementi f ARSNI NBFSNBE G2 F w!/ @gAGK Iy SyOFaSR FaaSyvyofe RSaiAnahgsSR

GAFR2K 6AGK Iy SyOraSR FaasSvyote ¢

FT2NJ Y2dzyGAy3d Ay

374

4t ARAY3 2N Ol as$s



Appliances

Peak Factors

Table3-75Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) 0.31 445
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.

Table3-76 Measure Life

Equipment EUL RUL Ref
Room Air Conditioner 9 3 446
References

f452]442] _Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide
Evaluator, May 2022.

{453]443] _Code of Federal Regulatiogditle 10, Chapter I, Subchapter D, Part 430, Subpart C, §43Ia8Rary
2023https://www.ecfr.gov/current/title-10/chapterll/subchapterD/part-430/subpartC/section430.32

[454]444] ENERGY STAR Program Requirements for Room Air Conditioners, Eligibility Criteria, Velamrad0,
2023https://www.energystar.gov/products/heating_cooling/air_conditioning_room/key product_criteria

[455]445] NEEP, Mightlantic Technical Reference Manual, V8. pgB807 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
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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

Appliances

3.2.8 WATER COOLER

Market CommerciaMultifamily
Baseline Condition NQTOS

Baseline Code

End UseSubcategory Kitchen

Measure Last Reviewed January 2023

Description

Thismeasureestimates savings for installing ENERGY STAR Water Coolers compared to standard efficiency equipment in
commercialapplications. 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 higke multifamily buildings (more than three stories) follow commercial protocol.
Measuresn low-rise multifamily buildings or within dwelling units of higlke multifamily buildings follow residential
protocol.

Baseline Case

Water cooler meeting Energy Star v. 2.0 Water Cooler requirements as directed by2021Pt. 464
Efficient Case

ENERGY STAR v. 3.0 compliant water cooler.

Annual Energy Savings Algoritrem

Annual Electric Energy Savings

3QEQ Q0 QEQ o oevu

Annual Fuel Savings

3 a i 670
Peak Demand Savings
o 3 Qa6 60
"Oi
Daily Peak Fuel Savings
3Ymi i@ 076
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Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q 3QEQ 07YD
Lifetime Fuel Savings
YD b 076

Calculation Parameters

Table3-77 Calculation Parameters

Description Value Units Ref

nl12kK Annual electric energy savings Calculated kWh/yr
N Peak Peak Demand Savings Calculated kW
n1auk Lifetime electric energy savings Calculated kwh
Hr Annual hours of operation Sitespecific,;f;g(l)(nown assume Hrs
kWh, Energy use of baseline water cooler Look up inTable3-78 kWh/day [447}450447

Energy use of energy efficient water Sitespecific, if unknown look up in

kWh, kWhiday ~[448]451445

cooler Table3-78
CF Electric coincidence factor Look up inTable3-79 N/A
PDF Gas peak day factor Look up inTable3-79 N/A
EUL Effective useful life SeeMeasure LifeéSection Years

Table3-78 Water Cooler Energy Use

Energy Star Water Cooler Type Produc _ .
Baseline kWh(kWh/d Default Eff t kWh(kWh/d
Capacity Class, and Conditioning Metho aseline kW ay) clad ICIEn a( )

Cold Only 0.16 0.16

Hot & Cold; Low Capacity® 0.87 0.68
Hot & Cold; High Capacity® 0.87 0.80
Hot & Cold OsDemand 0.18 0.18

115 A water cooler with a colvater 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 hatater dispenser capacity that is equal to or less than 41 ekaet cups per hour, as rated per ANSI/ASHRAE
Standard 18.

118 A water cooler with a colavater 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 fveater dispenser capacity greater than 41 exact 6 ops@er hour, as rated per ANSI/ASHRAE

Standard 18.
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Peak Factors

Table3-79 Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) 10 449
Natural gas peak day factor (PDF) N/A

Measure Life
The effective useful life (EUL) is 10 yeptd7][4504474
References

f45A447] ENERGY STAR Product Specifications for Water Coolers Version 2.0
https://www.energystar.gov/sites/default/files/specs//ES%20WC%20V2%200%20Spec.pdf
f458]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

%20Coo0lers%20Final%20Specification_0.pdf
[459]449] Assumes 24/7 operation. Sispecific load shape information should be used if known.
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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

Appliance Recycling

3.3 APPLIANCRECYCLING

3.3.1 REFRIGERATOR & FREEZER RECYCLING

Market Commercial
Baseline Condition ERET
Baseline Existing
End UseSubcategory 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, dr donate
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

LINEINI Ya oFtaz OFftSR dao62dzydeé¢ LINBINI Ya0 NBOSA@S SySNBe alFgAay3aa ONBRAG F2N LIS

refrigerators and freezers froie electric grid.

This measure covers the recycling of primary (i.e., installed in a kitchen) and secondary (i.e., installed elsewhere)
refrigerators, refrigeratoffreezers and freezers. To account for the fact that secondary equipment is occasionally installed
and operatirg for only part of the year, a patime 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.

¢CKAAE YSI&adaNBE R2Sa y23 O20SNJ (KS NBOedOtAy3a 2F SljdALlYSyid OtFaaAfFASR o6& GKS /
refrigerator/refrigeratorF NS ST SNk FNB ST SNE ® ¢ KA & NBfeéatsr frédezer vitly@totalE FNA ISNF 12 NE NBFNRAISNI (2N
refrigerated volume bless 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 refrigéragarers) 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 calculatiobglowapply to recycling of a functioning primary or secondary refrigerator, refrigeffad@zer,
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 Algorittem

Annual Electric Energy Savings

. 3QGQ
3QdQ A
6 & Qo
Annual Fuel Savings
3D & i 070
Peak Demand Savings
=0 3 Q0
6¢ Qo
Daily Peak Fuel Savings
YD i .n

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q 3QEQ 07YD
Lifetime Fuel Savings
YD i .

Calculation Parameters

Table3-80 Calculation Parameters

Variable Description Value Units Ref

nlzK Annual electric energy savings Calculated kWh/yr
N1 Peak Peak Demand Savings Calculated kW
nlak Lifetime electric energy savings Calculated kWh
nil?Kkdz Energy Savings Look upin Table3-81 kwh 451 451
niz2kdzy Demand Savings per unit Look upin Table3-81 kwh 451
CF Electric coincidence factor Look up inTable3-82 N/A
PDF Gas peak demand factor Look up inrable3-82 N/A
EUL Effective useful life See Years {453]450]
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Table3-81 Default Values for Annual Energy and Peak Demand Savings

958 581 593

nl12Kkdzyii
plzkdzyad 0.15 0.10 0.10

Peak Factors

Table3-82Peak Factors

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 free . — [Field Code Changed
References

450 Support Table

or2020-h AMAPA-dleeresources-comffiles/D R2020/download/Suppo Bb)é xiGalifornia eTRM,

CPUC Support Tables: Effective Useful Life and Remaining Useful Life
https://www.caetrm.com/cpuc/table/effusefullife/

f461]451] DNV, Appliance Recycling Program Impact Evaluation Study, June 2021
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefld=%7BE8468IHAF429F 97
385982740AC6%7D
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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

Appliance Recycling

3.3.2 ROOMACUNITRECYCLING

Market Commercial
Baseline Condition ERET
Baseline Existing
End UseSubcategory 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 corarving theexisting functional equipmertieforeits natural

end of life thereby eliminating the consumption associated with that equipment. This measure is applicable to

commercial andnultifamily high-rise buildings.

I NB2Y FANJ O2yRAGA2YSNI A& |y FLWIXAFYyOSE 2G6KSNJ GKEy F aLl O1F3ISR GSNYAYLFE AN O
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 ofdeliveringconditioned 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 Algoritrem

Annual Electric Energy Savings

oan QL6016 L
* 'O'O'Ypl’nT[Ttl“mI ot
Annual Fuel Savings
3YMi airo
Peak Demand Savings
3@ 0 ojd2 0 ®Olo'Y6 0
00'Ypmnmn
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Daily Peak Fuel Savings
3 i 670

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QEQ 3QaQ 07YD
Lifetime Fuel Savings
3YDi b 076

Calculation Parameters

Table3-83 Calculation Parameters

Variable Description Units Ref

nl1zK Annual electric energy savings Calculated kWh/yr
N 1 Peak Peak Demand Savings Calculated kW
n 2k Lifetime electric energy savings Calculated kwh
. . Sitesspecific, if unknown
454
Btwh Capacity of replaced unit assumes, 500 Btu/hr 5
Sit ific, if unki
EER Efficiency of existing unit especiic, It unknown Btu/W/hr 455
assume 9.8
. ific. if unk
Hrs Run hours of A/C unit Sitespecific, if unknown Hours 453
assume 325
Factor to account for units that are not il Sitespecific. if unknown
PartUse daily use throughout entire cooling P ' N/A 458
. assume 0.34
season, as reported by applicant
CF Electric coincidence factor Look up inTable3-84 N/A
PDF Gas peak day factor Look up inTable3-84 N/A
EUL Effective useful life SeeMeasure LifeSection Years
Peak Factors
Table3-84 Peak Factors
Peak Factor Value Ref
Electric coincidence factor (CF) 0.3 454

Natural gas peak day factor (PDF) N/A
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Measure Life
The effective useful life (EUL) is 3 ye&t§455452

References

Support Table

[452] California eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life
https://www.caetrm.com/cpuc/table/effusefullife/.

[463]453] CNRY aAR! GflFydiA0 ¢wa @mnyY ax9L/ OIFftOdzZGiSR GKS I SN IS NI dAz2 27
Report: Final Report Coincidence Factor Study Residential Room Air Conditioners, June 23, 2008) to FLH for
Central Cooling at 31%. Applying this to the FLiC&mtral Cooling provided for Baltimore (1050) we get 325 FLH
FT2N) wz22Y |/ ®¢

[464]454] RLW Report: Final Report Coincidence Factor Study Residential Room Air Conditioners (Jungp23, 2008
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
O0R00mM%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf

{465]455] Minimum Federal Standard for most common room AC type (880099 capacity range with louvered
sides) per federal standards from 10/1/2000 to 5/31/2014.

f466]456] Minimum Federal Standard for most common Room AC type (@@0#B9 capacity range with louvered
sides). Current federal standards use CEER while previous federal standards used EER for efficiency levels.

[467457] Mid-Atlantic TRM Manual: Version IREEP2020), Pg 11thttps://neep.org/mid-atlantic-technicat
referencemanuattrm-vi10.

f468]458] Cadmus analysis, EmMPOWER 2018 P1 & P2 ARP participant survey
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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

Appliance Recycling

3.3.3 DEHUMIDIFIERECYCLING

Market Commercial
Baseline Condition ERET
Baseline Existing
End UseSubcategory N/A

Measure Last Reviewed January 2023

Description

In many cases, when a dehumidifier is replaced byillingowner, 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 egeipt. This measure should target, but not
be limited to dehumidifiers put into service prior to June 2019. If provided data inditiaeunit is replaced rather than
retired, savings shall be bad on theCommerciaDehumidifier 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 Algorithsn

Annual Electric Energy Savings

p
0j QaQ

i em s e w TBX O,
3QAdQ won wwgqe—rw Q i

Annual Fuel Savings

3'YMi ai 7o
Peak Demand Savings
. 3Q0Q
3 — 00
Qi
Daily Peak Fuel Savings
YD i .
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Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 Q00 3QGQ YYD
Lifetime Fuel Savings
YD b 076

Calculation Parameters

Table3-85 Calculation Parameters

n 12 K Annual electric energy savings Calculated kWh/yr
N1 Peak Peak Demand Savings Calculated kW
n 1 24K Lifetime electric energy savings Calculated kwh
. . . Sitespecific. If :
Capac Capacity of the unit nts/da; 465
pacity pacity un unknown use 56 ! Y
— - Look up inTable
L/kWh Dehumidifier Efficiency 386 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
Look up inTabl
CF Electric coincidence factor 00 ;g;n able N/A
PDF Gas peak day factor Look up iTable N/A
3-87
RUL Remaining useful life SeeMeasure Life Years

Section

Table3-86 Dehumidifier Capacityand Efficiency

Non-ENERGY STAR Labeled

Manufacture date of Oct. 2012
or later (4-/kWh)

Capacity Range

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

Manufacture date before Oct.
2012 ¢ [ k12 KO

5 157 1.00 1.35
>25 ton35 1.80 1.20 1.35
>35 toX45 1.80 1.30 1.50
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Non-ENERGY STAR Labeled
Capacity Range

(pints/day) ENERGY STAR Labeled (kW ;o0 acture date before Oct. | Manufacture date of Oct. 2012
2012 ¢ [ k1 2 KO or later (§-/kWh)

>45 tono0 1.80 1.30 1.60
>50 toXp5 3.30 1.30 1.60
>54 toXK/5 3.30 1.50 1.70
>75 to)KL85 3.30 2.25 2.50

Peak Factors

Table3-87 Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) 0.405 464
Natural gas peak day factor (PDF) N/A

Measure Life
The remaining useful life (RUL) is 4 y¢ar9|462459.
References

[469]459] CADEERTRMgives the following rulef-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.

f470]460] _Savings Calculator for ENERGY STAR® Qualified AppMiarsies 3.0 Last Updated October 1, 2012.

f471]461] ENERGY STAR® Program Requirements for Dehumidifiers, Version 5.0, February 2019

[472]462] 42 U.S.C, Title 42 Chapter 77, Subchapter I, Part A, @aed(13c)(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/chapterll/subchapterD/part-430/subpartC

f474]464] Dehumidifier Metering in PA and Ohio by ADM from 7/17/2013 to 9/22/2013. 31 Units metered.
Assumes all nogoincident 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).Y2@R20),https://neep.org/sites/default/files/media
files/trmv10.pdf
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3.4 FOODSERVICE

3.4.1 OVENS, FRYER, STEAMER & GRIDDLE

Market Commercial
Baseline Condition TOS

Baseline Code

End UseSubcategory Cooking equipment

Measure Last Reviewed January-2028pril 2026

Changes Since Last Versio ¢  added combination ovens to this measure chapter

1 Updated the reference links

Description

This measure covers the installation of qualified commercial kitchen equipmenéxicaeds the efficiency standards

S

q

pecified inthe NewJerseyP.L. 2021, c. 46dheetsthe descriptions below.

Convection Ovengl70]466] ¢ This measure includes gas and electric commercial convection ovens. A
convection oven forces hot dry air over therface of a food product. A fisize convection oven can
accommodate standard fudlize sheet pans measuring 18 x 26 x 1 inch. Asfzfconvection oven can
accommodate halize sheet pans measuring 18 x 13 x 1 inch. Though not subject to minimwtarstgan
specified irthe New Jersey.L. 2021, c. 464, the baselfioe halfsize gas convection ovens were taken from a
Pacific Gas & Electric workpagé#4}[470]

Rack Ovengl70]466] ¢ This measure includes gas commercial rack ovens. A rack oven iscaégity 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.

Steamerg4+71]467] ¢ 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. Tlzgkate the savings for this measure, the number of

pans must be known. Countertop, wallounted, and floor models mounted on a stand, pedestal, or cabinet

style base are included. Commercial steamer microwave ovens are not included in this measure.

Fryerd472lcFryers/468] ¢ This measure includes gas and electric commercial-etefpyers. A deedat 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 bottomeé tvessel. Depending on the fryer type, heat is
delivered to the cooking fluid by means of an immersed electric element or-vaapped vessel (electric
fryers), or by heat transfer from gas burners through either the walls of the fryer or through tubsmga
through the cooking fluid (gas fryers). Standard fryers and large vat fryers are included in this measure.
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i Griddles4+3]469] ¢ This measure includes singdgled gas and electric commercial griddles. A sigigled
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 hatanneled 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 dousilded gas or electric commercial griddles.

i Gas Conveyor Oversrhough 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 likéng 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 workpapevhere 1 pizza equals 0.76 g5]471].

1__Combination Over Thismeasureintegrates 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 modé&ince this measure is not govnered by New Jersey.L. 2021, c.

464 minimum standards savings can be estimated as 50% of convection oven savings and 50% of steamer

savings.

Baseline Case

Thebaselineidle energy and cooking efficienisycompliant with theNewJerseyP.L. 2021, c. 46#inimum standards,
which establishe&nergy Star Program Requirements for Commercial Oven Versias th& baseline for electric and gas
convection ovens and gas rack ovelBeergy Star Program Requirements for Commercial Fryers Versias th@

baseline for electric and gas fryers dadergy Star Program Requirements for Commercial Steam Cookers, Versien 1.2
the baseline for electric and gas steamé&rsPreheat energy and all values for half size gas convection puameeyor
ovensand griddlesare reported from referenced FSTC sources.

Table3-88 Equipment Baselines Case Default Characteristics

. Btupreheal,baselme Btu/h idle,baseline
Equipment (Ibs/hr)paseline | Effsaseline Ref
[(510)] (Btu/h)
Convection Oven, Electric 466
’ 11 4 7 71
Full Size 5118 5.4%9 0 0 470
Convection Oven, Electric [4743470]466]
4 412 4 71
Half Size 3412 3 > 0 [470]
Convection Qven Gas, Fu 19,000 12,000 70 046 466
Size 470
Convection Oven, Gas, Hs 13,000 12,000 45 0.30 470
Size
Conveyor Oven, Gas 21,270 55,000 114 0.30 {484477]
, Gas, [476}470]466]
Rack Oven, Gas, Double 100,000 30,000 250 052 466
Rack 472

17 https://legiscan.com/NJ/bill/A5160/2020
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. Btupreheal,haseline BtU/h idle,baseline
Equipment (Ibs/hr)paseiine | Effsasetine Ref
(Btu) (Btu/h)
Rack Oven, Gas, Single R: 50,000 25,000 130 048 466
y y g & A , E [476]
3-pan: 1,365
4-pan: 1,808 . .
Steamer, Electric 5118 P 1L7xNo.of 4 gy 461
5-pan: 2,286 pans 473
6-pan and larger: 2,730
3-pan: 6,250
4-pan: 8,350 3.3 xNo. of 167
.3xNo. o
St G 20,000 _pan: 0.38
eamer, Gas ) 5-pan: 10,400 pans [473]
6-pan and larger:
12,500
) 478j485]
Fryer, Electric 8,189 3,412 65 0.80 47471478
478j485]
F 1 .
ryer, Gas 8,500 9,000 60 050 47411478
4,436x Griddle Width 2,730x Griddle Width 17 x
Griddle, Electric ' (f) ' M) Griddle 0.60 [4791[475
Width (ft)
Griddle, Gas 7,000 xGriddle Width 7,000 xGriddle Width 8.4 x Griddle 0.9 475

(ft) (ft) Width (ft)

Efficient Case

The compliance condition is food service equipment that exceeds the minimum efficiency spedifad Jersey.L.

2021, c. 464r, in the case of conveyor overlf-size gas convection oveasad 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 &iahidfeom
Table3-89.

Table3-89 Equipment Efficient Case Default Characteristics

A Btupreheal,ee Btu/h idle,ee
Equipment (Ibs/hr)ee Effee Ref
[(510)] (Btu/h)

. . | 470

Convection Oven, Electric, Full Si 3,412 4,606 82 0.76 479
C tion O Electric, Half 470

onvection Yen, ectric, Ha 3,071 2,593 53 0.76

Size 479

Convection Oven, Gas, Full Siz 11,000 9,349 82 0.51 trafase1aro]
(] .
, ) , , [479]
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. Btuprehea{,ee BtU/h idle,ee
Equipment (Ibs/hr)ee Effee Ref
(Btu) (Btu/h)
Convection Oven, Gas, Half Siz 7,500 4,293 53 0.53 470
, , ) , . [479]
[475f484]471]
Conveyor Oven, Gas 15,000 40,000 158 0.46 477
472
Rack Oven, Gas, Double Rack 85,000 24,600 280 0.56 480
Rack Oven, Gas, Single Rack 44,000 19,733 140 0.51 476
) ,» SIng ) ) . 1480]
. 14.7x No. of 473
Steamer, Electric 5,118 990 pans 0.70 481
20.8 x No. of [477488]473]
Steamer, Gas 9,000 1,221 pans 0.47 481
Fryer, Electric, Standard 6,483 2,327 71 0.86 474
ryer, ) § ) . [482]
474
Fryer, Gas, Standard 16,000 7,571 67 052 182

2,389x Griddle  1,000x Griddle  16.3x Griddle

Griddle, Electri ) _ 0.75 475
riddle, lectric width (ft Area (f6) width (ft HolaTs]
5,000x Griddle 2,068x Griddle  16.4x Griddle
iddl : : 4 475
Griddle, Gas width () Area (f6) width () 046

Annual Energy Savings Algoritten

Annual Electric Energy Savings

e ., @000 Ww6006 wooOo
3QuQ Quwwi
oTpgQ
Annual Fuel Savings
ops s e e WO 00 w6006 @600
YN diQowi -
p et T
Where,
w6 00 0 6006 6006 j
Where,
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5

adwi

W6 Y'Y 5om Q0o Q — soXkR ; Qi
a i
b Q o
Where,
w006  adid P P

0QQ 0QQ

bh¢9 VoerpaZ U sl MiyIR  gpowngtertias 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 &fiiciency
Operating Hours sections below, or looked up frpable3-92.

Peak Demand Savings

Qb ©O®
QHoIa |

Daily Peak Fuel Savings
FYRI ai "™ aid 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QW 3QEQ 07YD
Lifetime Fuel Savings
3D b FYRI Gi07YD

Calculation Parameters

Table3-90 Calculation Parameters

nl1zKkK Annual electric energy savings Calculated kWh/yr
neKSN2 Annual fuel savings Calculated Thermsl/yr
N1 Beak Peak Demand Savings Calculated kw
n ¢ K SphY Daily peak fuel savings Calculated Therms/day
n 2K Lifetime electric energy savings Calculated kwh
n ¢ KSNY Lifetime fuel savings Calculated Therms

o Daily preheat energy savings Calculate based on calculations above Btu
- befa P 4 g look up inTable3-92
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n. fémdz

n . ol

days

hrs

BtUpreneat baseline

BtUpreheat,ee

Npreheat

hrSJreheal

BtU/hld\e,basellne

Btu/higie ee

(Ibs/hrpaseiine

(Ibs/ree

Ibs

QVood

EﬁJaseline

Eme

CF
PDF

Daily idle energy savings

Daily cooking energy savings

Operating days per year

Daily operating hours

Basline Equipment preheat energ

Energy Efficient Equipment
preheat energy

Number of preheats per day
Preheat duration

BaselineEquipment idle energy
rate

Energy EfficienEquipment idle
energy rate

BaselineEquipment production
capacity

Energy EfficienEquipment
production capacity

Total daily food production

Heat to food

BaselineEquipment
convection/steam mode cooking
efficiency

Energy EfficienEquipment
convection/steam mode cooking
efficiency

Electric coincidence factor

Gas peak day factor

Calculate based on calculations above
look up inTable3-92

Calculate based on calculations above
look up inTable3-92

Sitespecific, if unknowrook up based
on facility type inTable3-91

Sitespecific, if unknowrook up based
on facility type inTable3-91

Look up based on qualifying equipmen
type inTable3-88

Sitespecific, if unknowrook up based
on qualifying equipment type iable
3-89

1

Look up based on qualifying equipmen
type inTable3-93

Look up based on qualifying equipmen
type inTable3-88

Site-specific, if unknown look up basec
on qualifying equipment type ifiable
3-89

Look up based on qualifying equipmen
type inTable3-88

Site-specific, if unknown look up based

on qualifying equipment type ifable
3-89

Sitespecific, if unknown look up based

on qualifying equipment type ifiable
3-93

Look up based on qualifying equipmen

type inTable3-93

Look up based on qualifying equipmen
type inTable3-88

Site-specific, if unknown look up based
on qualifying equipment type ifiable
3-89

Look upin Table3-94
Look upin Table3-94

Btu

Btu

Btu

hours

Btu

Btu

hours

Btu/h

Btu/h

Ibs/hr

Ibs/hr

Ibs

Btu/lb

N/A

N/A

N/A
N/A

f490]483]
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I S N

Effective useful life SeeMeasure LifeéSection Years

Table3-91 Operating Hours

Building Type Days/Year Hours/Day

Educationg Primary School 180 8
Education-Secondary School 210 11
Educationg Community College 237 16
Educationg University 192 16
Grocery 364 16

Medicalg Hospital 364 24
Medicalg Clinic 351 12
Lodging Motel 364 24
Office¢ Large 234 12
Office¢ Small 234 12
Restaurant; SitDown 364 12
Restaurant; FastFood 364 17
Average = Miscellaneous 288 15

Table3-9202y G+ Aya @t dzS& | YR &dealdt foflHyBER gllikteodoitial may @ vsad ifftteeNJ n . (0 dz
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, Bffis&ineiesand

Compliance Efficiency sections.

Table3-92 Default Values
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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Steamer, Electrié?
Steamer, Ga&°
Fryer, Electric, Standard
Fryer, Gas, Standard
Griddle, Electri?®
Griddle, Ga$*

0
11,000
1,706
2,500
6,141
6,000

n . iedz
1740 x hrs 3201
11279 x hrs 10783
1085 x hrs 3229
1429 x hrs- 5906
2190 x hrs 11611
8592 x hrs 60262

Table3-93 Common Variables

Convection Oven, Electric, Full Size
Convection Oven, Electric, Half Size
Convection Oven, Gas, Full Size
Convection Oven, Gas, Half Size
Conveyor Oven, Gas
Rack Oven, Gas, Double Rack
Rack Oven, Gas, Single Rack
Steamer, Electric
Steamer, Gas
Fryer, Electric, Standard
Fryer, Gas, Standard
Griddle, Electric

Griddle, Gas

Peak Factors

Electric coincidence factor (CF)

Natural gas peak day factor (PDF)

118 Assumes 6 pans
119 Assumes 6 pans
120 Assumes oot griddle width, 2foot griddle depth
121 Assumes oot griddle width, 2foot griddle depth

0.25
0.25
0.25
0.25
0.25
0.33
0.33
0.25
0.25
0.25
0.25
0.25
0.25

100 250
100 250
100 250
190 250
1200 235
600 235
100 105
100 105
150 570
150 570
100 475
100 475

Table3-94 Peak Factors

0.9

SeeAppendix G: Natural Gas Peak Day Factors

Foodservice

n . ol
6,000
5,291
7,456
6,577
15,833
55,072

[4741470]
470
f474q470]

tars]4ri]
472

472

p76y472]
473
474
474
475

1479)475]

Ref

483
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Measure Life
The effective useful life (EUL) is 12 y&4rs

References
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https://www.energystar.gov/sites/default/files/Commercial%200vens%20Final%20Version%202.2%20Specificati

on_0.pdf
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3.4.2 HOLDING CABINETS

Market Commercial
Baseline Condition TOS
Baseline Code

End UseSubcategory N/A

Measure Last Reviewed April 2025
Changes-SinceLast-\ersio Ceorrected-baseline-consumptidook-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 appliase. Halfsize, fullsize and largesize holding cabinets are included in this measure.-siaéf holding
cabinets are defined as any holding cabinet with an internal measured volume of less3tft&nFLlisize holding cabinets

are defined as any holdincabinet with an internal measured volume of greater than or equaBtit*iand less than or

equal to 283, Largesize holding cabinets are defined as any holding cabinet with an internal measure volume of greater
than 28ft3. This measure does not include ceakd-hold or retherm equipment.

Baseline Case

The baseline condition is an insulated holding cabinet as defined in the Measure Description above with operating
characteristics pefable3-95.

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 Variablesd Data Sources tableelow. Savings for this measure can be claimed only if there is an increase in
the qualifying efficiency from the baseline condition.

Annual Energy Savings Algoritrem

Annual Electric Energy Savings

3 i QOWiI———
pht 1T T
Where,

3 O p ®

B
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Annual Fuel Savings

YD G i0vTo
Peak Demand Savings
o 0B 4
Wi Qdwi
Daily Peak Fuel Savings
YD i .n

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QEQ 3 QA 07YD
Lifetime Fuel Savings
3Yi b 0716

Calculation Parameters

Table3-95 Calculation Parameters

nl1zK Annual electric energy savings Calculated kWh/yr
N 1 Peax Peak Demand Savings Calculated kw
n 2k Lifetime electric energy savings Calculated kwh
N Zige Daily idle energy savings Calculated Watt
. ) Sitesspecific. If
H Dail ting h H /d 486
rs aily operating hours unknown use 15 ours/day
Sitesspecific. If
_ unknown lookupin ] (Field Code changed
Days Operating days per year Dayslyr [492]485]
Table3-96
Fable3-96
1,000 Conversion factor, one kW equals 1,000 Watts
1,000 watts
Wides Baseline qu'f\r;:jS:n'g'e energy ral | ook up iTable3-97  Watts  [AB9F49648G 48740487
. . . Sitespecific if
Ener fficient ipment idl
Widieg ergy efficient equipment idle unknown look up in Watts 487

energy rate by volume Table3-97
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\% Volume of holding cabinet
CF Electric coincidence factor
PDF Gas peak day factor
EUL Effective useful life

Table3-96 Operating Days per Year

Site-specific if
unknown look up in
Table3-97

Look up irTable3-98
Look up irTable3-98

SeeMeasure Life
Section

ft3

N/A
N/A

Years

488

Building Type Operating Dayper Year

Assembly
Auto
Big Box
Community College
Dormitory
Fast Food
Full Service Restaurant
Grocery
Hospital
Hotel
Large Office
Light Industrial
Motel
Multi-story Retail
Primary School
Religious
Secondary School
Small Office
Small Retail
University

Warehouse

355
355
355
284
355
355
303
365
365
365
303
251
365
355
218
355
218
303
355
284
251
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Table3-97 Default Values
Insulated Holding Cabinet, Lar§ize (28KV) o ® o ® ¢ M 35
Insulated Holding Cabinet, F8lize (13KV < 28) o W ¢ ® GuT 25
Insulated Holding Cabinet, H&fze (0 <V < 13) o ® C@® 10

Peak Factors

Table3-98 Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) 0.9 486
Natural gas peak day factor (PDF) N/A

Measure Life
The effective useful life (EUL) is 12 yept81}-[484

References

AAAA

- alifornia eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life
https://www.caetrm.com/cpuc/table/effusefullife/

{499]485] California Energy Commission, Characterizing the Energy Efficiency PotentiaFae@a@ommercial
Foodservice Equipment, Appendix E.

{500]486] PG&E Work Paper PGECOFST105 Revision 5Apgilable-to-download-at
hitp//deereseurces-net/workpaper8vailable to download atttps://cedars.cpuc.ca.gov/deer
resources/deemedneasurepackages/measurpackagearchive/file/1879/download/

{504]487] ENERGY STAR® Program Requirements for Commercial Hot Food Holding Cabinets, Eligibility Criteria
Version 2.0, July 2011, where v is holding cabinet vol(itfe
https://www.energystar.gov/sites/default/files/asset/document/Commercial HFHC_ Program_Requirements_2.0
.pdft#t:~text=ENERGY%20STAR%C2%AE%20Program%20Requirements%20Product%20Specification%20for%20Co
mmercial,has%20also%20been%20changed%20from%202010%20td%2020

{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/202403/CFS%20Equipment%20Calculator.xIsx
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https://cedars.cpuc.ca.gov/deer-resources/deemed-measure-packages/measure-package-archive/file/1879/download/
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
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
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
https://www.energystar.gov/sites/default/files/2024-03/CFS%20Equipment%20Calculator.xlsx
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3.4.3 DISHWASHERS

Market Commercial
Baseline Condition TOS
Baseline Code

End UseSubcategory N/A

Measure Last Reviewed January 2023

Changes-Since-Last-\ersio q—

Description

This measure describes the installation of ENERGY STAR qualifieffibigihcy stationary and conveytype

commercial dishwashsused in commercial kitchen establishments that use-d@posable 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, aigh#ficant amounts of energy. ENERGY STAR qualified models use less water
and have lower idling rates than ndfNERGY STrdRed models.

The savings derived below are heavily dependent on the assumed dishwasher hours of operation, which are consistent
with a highusage 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 conditi@moisraercial dishwasher meeting ENERGY STAR

Version 2.0 requirementgl90}f497496
Efficient Case

The efficient condition is a higgfficiency commercial dishwasher meeting ENERGY STAR \Bddsiequirements.
491

Annual Energy Savings Algoritrem

Annual Electric Energy Savings

30EQ YO YQ@Q YQiQ

Where,
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Voio DY 6N Y oooil Y e8 ue )
A w &) &) NOWi YO oft pc f
o YR @Y e YR @Y
YQuQ Qw Owwi 00 —— Qw Owwi 00 ——
oM om
If electric booster heater installed:
O Ny o e YY O pBU R
If no electric booster heater installed:
3 Q00 I
Annual Fuel Savings
YD diaYRI ai Y G Yo ’O"cb'y'Y paT_uA O j
ai ai W) @ "Y'O o T A
Peak Demand Savings
3 3E7E 60
‘00 O Wi

Daily Peak Fuel Savings
31 @ 3'YRi 4 i0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QW 3QEQ 07YD
Lifetime Fuel Savings
3 ik FYRI G i07YD

Calculation Parameters

Table3-99 Calculation Parameters

n1zKkK Annual electric energy savings Calculated kWh/yr
ne¢KSNN Annual fuel savings Calculated Therms/yr
N1 Peak Peak Demand Savings Calculated kW
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n ¢ K S Daily peak fuel savings
nl K Lifetime electric energy savings
n ¢ KSHNY Lifetime fuel savings

N 1 2wkerneaer  Annual water heater electric energy saving
N 1 2efserreaer  Annual booster heater electric energy savin

Annual dishwasher idle electric energy

2
Nl sk savings
Water use per rack of qualifyirtishwasher,
WU, varies by machine type and sanitation

method

Idle power draw of ENERGY STAR 3.0
kWq dishwasher, varies by machine type and
sanitation method

Annual days of dishwasher consumption pe

Days
4 year
Water use per rack of baseline dishwashel
WU, varies by machine type and sanitation
method
RW Number of racks washed per day, varies b
machine type and sanitation method
Temperature rise in water delivered by
¢ building water heater or booster water
n heater, value varies by type of water heate
source
RE Recovery efficiency of water heater
Idle power draw of baseline dishwasher,
kWb varies by machine type and sanitation
method
HD Hours per day of dishwasher operation
WT Wash time per dishwasher, varies by machi
type and sanitation method
H2G, Annual water consumption of baseline unit
H2Q Annual water consumption afficient unit
Felec,wH Factor to account for building water heat

Calculated
Calculated
Calculated
Calculated

Calculated

Calculated

Sitespecific

Sitespecific

Site-specific,
if unknown use 365

Look up irTable3-100

Look up ifTable3-100

Building WH = 70
Booster WH = 40

Site-specific, if unknown
use 0.98 for electric anc
0.80 for gas

Look up irTable3-100

Site-specific, if unknown
use 18 hours/day

Look up inTable3-100

Look up inTable3-101
Look up irTable3-101

If building water heat is
electric: 1

Therms/day
kwh
Therms
kWh/yr
kWh/yr

kWh/yr

Gallons

kW

Days/Year

Gallons

Racks
Washed/Day

kw

Hours/Day

Minutes

gallons

gallons

490

491

[490497496

490

490

491

490

490

490
490
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If building water heat is
not electric: 0

If unknown: 0.28

If building water heat is

electric: 0
Ferwn Factor to account for fossil fuel building watc If building wat.er heat is
heat not electric: 1
If unknown: 0.79

8.2 Density of Water 8.2 Lbs/gal 492
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 irTable3-102 N/A 493
PDF Gas peak day factor Look up inTable3-102 N/A
EUL Effective useful life SeeMeasure Life Years

Table3-100Default Inputs for ENERGY STARCommercial Dishwasher

5 2.0

Under Counter 1.19 7 0.50
Stationary Single Tank Doc 1.18 280 15 0.60
Single Tank Conveyor Low 0.79 400 0.3 1.50
Multi Tank Conveyor 0.54 600 0.3 2.00
Under Counter 0.86 75 2.0 0.5
Stationary Single Tank Doc 0.89 280 1.0 0.7
Single Tank Conveyor High 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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Table3-101Annual Water Consumption

Machine Type Temperature H2G, H2Q

Under Counter 47,359 32,576
Stationary Single Tank Door 214,620 120,596
Single Tank Conveyor row 191,260 115,340
Multi Tank Conveyor 227,760 118,260
Under Counter 29,839 23,543
Stationary Single Tank Door 131,838 90,958
Single Tank Conveyor High 127,020 102,200
Multi Tank Conveyor 212,430 118,260
Pot, Pan, and Utensil 71,540 59,276

Peak Factors

Table3-102Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) 0.9 493
Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Factors

Non-Energy Impacts

¥ oGl Qo
Measure Life
The effective useful life (EUL) is listedable3-103[490]f497494}.

Table3-103Measure 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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References

[504]490] ENERGY STAR Savings Calculator for Certified Commercial Kitchen Equipment.
http://www.energystar.gov/buildings/sites/default/uploads/files/commercial_kitchen_equipment_calculator.xIsx

[505]491] ENERGY STAR Program Requirements for Commercial Dishwashers Version 2.0, ENERGY STAR, February
2013.

[506]492] Dishwasher inlet temperature assumed at 140 degreégtps://water.usgs.gov/edu/density.html

[507493] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs v10,
effective date January 1, 2023.
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3.4.4 ICE MACHINES

Market Commercial
Baseline Condition TCs/DI
Baseline CodéDual
End UseSubcategory N/A

Measure Last Reviewed January 2023

Description

This measure covers the installation of ENERGY STAR® qualified ice makers. Ice makers-atadacissemblies

consisting of a condensing unit and-teking section operating as an integrated unit, with means for making and
harvesting ice. This measuireludes batcktype (cube type) and continuottgpe (flake or nugget type) ice makers. Batch

type ice makers have distinct freezing and harvesting periods whereas contitymrige makers produce ice through a
continuous freezing and harvesting procese makers that have earned the ENERGY STAR® label use approximately 11%
less energy and 25% less water than comparablequalified model§494}/501494}.

This measure covers ice making head, remote condensing, arthsédfined aircooled ice makers. Waterooled ice
makers, ice and water dispensing systems, andg@aled remote condensing units that are designed only for connection
to remote rack compresors are not eligible for energy savings.

Baseline Case

TOSThe 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 Ibs of ice shall be
established based on effemt equipment Ice Harvest Rate in accordance with current federal standards for batch type

[495]562495] and continuous typg495]502495} ice makers, as specified in the Code of Federal Regulations and provided
in Table3-105.

DI: Use dual baseline. For the remaining useful life of¢ipdacedequipment, the baseline is the sipecific existing unit.
For theduration of themeaaure life of the installed unit, use TOS baseline descrilbede.

Efficient Case

The compliance condition is an ENERGY SU&Bién 3.0qualified 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®aximum qualifying specificatiormsd potable water

consumption requirementas shown inrable3-105[496][503496].
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Annual Energy Savings Algorittem

Annual Electric Energy Savings

I N . . O0Y
3QWQ QUQ QWIQ oceuvowwa %—T“_[

Annual Fuel Savings
3 & i 670
Peak Demand Savings

o 3E7E 50
® WX o m# UAICA
Daily Peak Fuel Savings

YD1 @ .

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

No dual baseline:
3 QW 3QEQ 07YD
Dual baseline:
3060 30 | 00601 & BEF o YD QA | Qb ad@d i Qa 008D YYD

Lifetime Fuel Energy Savings

No dual baseline:
FYRI ai "M ai0’Yd
Dual baseline:

YD G FYRI G0l 00T & Bt @i OEYD FYRI 46 Qb EA@@ i Qo 0O YYD

Calculation Parameters

Table3-104 Calculation Parameters

Variable Description Value Units Ref

nlzK Annual electric energy savings Calculated kWh/yr
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N 1 Peak Peak Demand Savings Calculated kw
nl K Lifetime electric energy savings Calculated kWh
KWh, Baseline e'fggi;:u”:drg’;fcioc':”mptio" P Look up ifTable3-105 KWhilbs 495502495
U mon per 100 pounds e lookup infaplea0p  KWHIbS 428
IHR Rated Ice I-!a.rvest Rate of the energy Sitespecific Ibs/day
efficient measure
Duty cycle, defined as the ratio of the
Cycle actual ice harvest rate to the equipmen 0.75 N/A 498
rated ice harvest rate
365 Days per year 365 Days/yr
100 Factor to convert IHR to units of 100 100 Ibs/day
Ibs/day
8,760 Hours in one year 8,760 Hrslyr
CF Electric coincidence factor Look up irTable3-106 N/A 497
PDF Gas peak day factor Look up irTable3-106 N/A
EUL Effective useful life SeeMeasure LifeSection Years [11f506499
RUL Remaining useful life of existing unit ~ SeeMeasure Life&Section Years
Table3-105Equipment Type and Ice Harvest Rate
(IHR) Use per 100 ilbs (kWi Use per 100 Ibs (KW (gal/100 Ibs ice)
<300 10¢0.01233 x IHR 9.20¢ 0.01134 x IHR 0.0
Batch Type, Ice ¥ onn by  7.05¢0.0025xIHR 6.49¢ 0.0023 x IHR *@0.0
Making Head X ynn I yE 555¢0.00063xIHR 5.11¢ 0.00058 x IHR 0.0
X MEIpnnan | 4.61 4.24 0.0
Batch Type, Remote <988 7.97¢0.00342x IHR  7.17¢0.00308 x IHR %20.0
Condensing X dyy FyF 459 413 0.0
<110 14.79¢ 0.0469 x IHR 12.57¢ 0.0399 x IHR H25.0
Batgz;ﬁ)neé dself mMmn by 1242¢002533xHR  10.56¢0.0215 x IHR %25.0
X HAn | yF 7.35 6.25 H25.0
Continuous Type, <310 9.19¢0.00629 x IHR  7.90¢ 0.005409 x IHR XL5.0
lceMakingHead  y omn 'y  8.23¢0.0032xIHR 7.08¢ 0.002752 x IHR 15.0
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Equinment Type Ice Harvest Rate Baseline Daily Energy | Measure Daily Energy | Potable Water Use
R e (HR) Use per 100 ilbs (kW) | Use per 100 Ibs (kW |  (gal/100 Ibs ice)

X yHn yF 5.61 4.82 X15.0

Continuous Type, <800 9.7¢0.0058 x IHR 7.76¢ 0.00464 x IHR X15.0
Remote Condensin¢ X ynn byE 5.06 4.05 15.0
<200 14.22¢ 0.03 x IHR 12.37¢ 0.0261 x IHR X15.0

C;Z::g‘;%‘::i:;’ge’ X HAn by  947C000624xIHR  8.24¢0.005429 x IHR X15.0
X Tnn kyF 5.1 4.44 15.0

Peak Factors

Table3-106 Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) 0.9 497
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.

Table3-107 Measure Life

Equipment EUL RUL Ref
Ice Machines 10 33 (111566499}
References

[508]494] 4/ 2YYSNOALE LOS al 1SNJIYS@ t NRRdzOG / NAGSNAF ©é¢ yoORO 666 PSYSNHe &l N»I20d
https://www.energystar.gov/products/commercial_food_service_equipment/commercial_ice_makers/key prod
uct_criteria

[509]495] a¢mn / Cw ?and @mMIDMOINE & Q02 Yy ESNBI A2y {GFyRFNRA FyR ¢KSANI OFFSOGADS 51 GSabé
Information Institute. Accessed January 17, 20&8s://www.law.cornell.edu/cfr/text/10/431.136

[520496] ¢ 9b9wD, {¢!w tNBANIY wSldzAi NBY Sy i-BartleQednnitden@ YI 6 A O / 2YYSNOALFE LOS al 1 SNA
9b9wD, {¢!w t tNRBINFY wSIldANBYSyida F2NI ! dzi2YFIGAO / 2YYSNOAIE LOS al {SNA t 1
Accessed January 17, 2023.
https://www.energystar.gov/sites/default/files/Final%20V3.0%20ACIM%20Specification3208_1.pdf

{534]497] Pacific Gas & Electric Work Paper SWFS SWB$@émmercial Ice Machines, January 2020, pg. 12
www-deeresources-netiworkpapersttps://cedars.cpuc.ca.gov/deeresources/deemedneasure
packages/measurpackagearchive/file/2475/download/
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https://www.law.cornell.edu/cfr/text/10/431.136
https://www.energystar.gov/sites/default/files/Final%20V3.0%20ACIM%20Specification%205-17-17_1.pdf
https://cedars.cpuc.ca.gov/deer-resources/deemed-measure-packages/measure-package-archive/file/2475/download/
https://cedars.cpuc.ca.gov/deer-resources/deemed-measure-packages/measure-package-archive/file/2475/download/
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[512]498] Pacific Gas & Electric Work Paper SWFS SWHBS@6mmercial Ice Machines, January 2020, pg. 9
www-deeresedrces-netiworkpaperdttps://cedars.cpuc.ca.gov/deeresources/deemeedneasure
packages/measurpackagearchive/file/2475/download/

[543} Pacific Gas & Electric Work Paper SWFS SWB3$@émmercial Ice Machines, January 2020, pg. 11
vanvedeeresourees-netiworkpapers

[534]499] https://cedars.cpuc.ca.gov/deeresources/deemedneasurepackages/measurpackage
archive/file/2475/download/
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https://cedars.cpuc.ca.gov/deer-resources/deemed-measure-packages/measure-package-archive/file/2475/download/

HVAC

3.5 HVAC

3.5.1 AIR CONDITIONERIINI-SPLIT AC, AND PTAC

Market CommercialMultifamily
Baseline Condition TOSNGERE/DI
Baseline CodéDual

End UseSubcategory Equipment

Measure Last Reviewed  March 2024

Changes-Since-LastVersit ¢ pomoved referenceto-specific ENERGY STAR certification in-efficient case
o

Description

This measure targets the useaif conditioners and packaged terminal air conditioners (PT/A@mmercial 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 multtiaghitjse

building for HVAC applications.

Note: Measures in common areas of higke multifamily buildings (more than three stories) follow commercial protocol.
Measuresn low-rise multifamily buildings or within dwelling units of higlke multifamily buildings follow residential
protocol as outlined idrable3-114-TFable3-109and Fable3-110below.Table3-108 Table3-109and Table3-110below.

Baseline Case

Fortime of sale or new construction projecthie baseline equipment ian air conditioner or packaged terminal system
(PTAC) minimaligompliant with ASHRAE 92019 (seeAppendix [E

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

i For the remaining useful life (RUif)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 equipmentgatis unknown, use ASHRAE 90.1 2013
efficiency requirements fromAppendix

1 For the duration of the measure life after the end of the RUL, the baseline is a currertaoghdiant version of
the replaced equipment.

Efficient Case

Aair conditioneror packaged terminal system (PTAI)t meetsmeets or exceeds program requirements
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Annual Energy Savings Algorittem

Annual Electric Energy Savings

wQ® QEQ

Calculate kWiusing the algorithms ifiable3-108Fable3-114108for the appropriate baseline equipment type. [Field Code Changed

Calculate kWhusing the algorithms ifrable3-115Table3-109for the appropriate efficient equipment type.
Note: Conversions from SEER to SEER2 and EER to EER2 can be found in Appendix E.

Table3-108 Baseline Energy Consumption Equations

Baseline Equipment BaselineCooling kWh (kW§)

) - ) . 6@ A
Air Conditioner (Cooling Capacity < 65 kBtu/h) Yoay ph no elilNe}
. " . . 6@ A
Air Conditioner Cooling Capacity65 kBtu/h) OOV T no 0b "0

PTAC °a 0705 'O

00Y pmnm

Table3-109Energy Efficient Energy Consumption Equations

Qualifying Equipment Efficient Cooling kWh (kKW

6@

"YO@'Y phtm T[o 0o

Air Conditioner Cooling Capacity < &&tu/h)
6 &

Boovpm e 20 ©

Air Conditioner Cooling Capacity65 kBtu/h)

6@

PTAC O0Y pmnmn

‘000 'O

Peak Demand Savings

Table3-110Peak Demand Savings Equations

Qualifying Equipment t Skl 5S8SYIFYyR pfy OAY 3 &

P P P

3o 00 —— — = 6 "0
Air Conditioner Cooling Capacity < é8tu/h) @ ptmm 00 OO0k
Air Conditioner Cooling Capacitk65 kBtu/h) 3 0@ L P _P_ 6 "0
pimmtm OO 0OOg
PTAC d 6 2 PP 40
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Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

No dual baseline:
3 QuQ 3QEQ 07YD
Dual baseline:
3060 30 | 00601 & BE o YD QA | Qb oI Qa 008D YYD

Calculation Parameters

Table3-111Calculation Parameters

Annual electric energy

2 K Calculated kWh/

nt savings alcutate r

N1 Peak Peak Demand Savings Calculated kw
nl 2k Lifetime ele_ctrlc energy Calculated Kwh
savings
KWh, Baseline eleictrlcal Calculated KWhiyr
consumption
ici i Calculated
KWh, Energy effluent. electrica KWhiyr
consumption
li ity of
Cap CO.O ng capac.l yo Site-specific Btu/hr
installed unit
SEER?2 of qualifying . .

SEERR nit?3 Site-specific Btu/W-h
IEER IEER of qualifying unit Site-specific Btu/W-h
EER EER of qualifying unit Site-specific Btu/W-h
EERQ EER of qualifying unit Site-specific Btu/W-h

TOS/NC: Look up in Appendix E for current eode
compliant efficiency

: : . o . [5341516{500]
SEER2  SEER2 of baseline unit EREP/DI: Sispecific, if unknown use code efficiency Btu/W-h =02
force when equipment was near ASHRAE 2013 if
vintage is unknown
. . TOS/NC: Look up in Appendix E for current eode {514}{516]500]
IEER IEER of baseline unit P i PP - Btu/W-h
compliant efficiency 502

123 SEER to SEER2 conversion fouddpendix ECodeCompliant EfficiencidsppendixE-CodeCompliant Eff

415



HVAC

EREP/DI: Sispecific, if unknown use code efficiency
force when equipment was near ASHRAE 2013 if
vintage is unknown

TOS/NC: Look up in for current ceclempliant
efficiencyin Appendix ECodeCompliant

Efficicncicappendb-ECadeComplantEfficionsios
EER EER of baseline unit EREP/DI Snmeqflc, if unknown use code efflmen(?y BuM-h 500
force when equipment was near ASHRAE 2013 if [502]

vintage is unknownavailable imAppendix ECode
Compliant Efficiencidgppendix-ECodeCompliant
Efficiencies
TOS/NC: Look up in for current ceclempliant
efficiency inAppendix ECodeCompliant
Efficienciesppendix-ECodeCompliantEfficiencies
EREP/DI: Sispecific, if unknown use code efficiency BtuM-h
force when equipment was near ASHRAE 2013 if
vintage is unknowpavailable imA\ppendix ECode

Compliant Efficiencidgppendix-ECodeCompliant
Efficiencies

EER, EER?2 of baseline unit

Equivalent Full Load
Hours of ration for Look up i ixC Heati li
ours of operation fo ook up wAppendGCl eating and Cooling Hours 503

EFLI
H the average unit during EFLAppendixG-Heating-and-Gooling-EFLH
the cooling season
1,000 Conversion from hp to 1,000 WikW
kw
CF Electric coincidence 05 N/A 504
factor
EUL Effective useful life SeeMeasure LifeéSection Years 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.

Table3-112Measure Life

Equipment EUL RUL Ref

AIC and PTAC 15 5 [519][505]
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(ASHRAE, 2019), Table 6B, https://www.ashrae.org/technicatesources/standardgand-guidelines/readonly-
versionsof-ashraestandards

{548]503] _Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide
Evaluator, May 2022

{519]504] _C&I Unitary HVAC Load Shape Project Final Report. August 2011, v.1.1, p. 12;5Tattle OF reported
here is a center point for NJ chosen between the CF for urban NY and for thitlitidic region in the PIM peak
periods.

upport Table

O:hitp-tvwnw-deeresources-comifiles/D Frlifenlonelie unn s alel2020 X

[505] California eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life
https://www.caetrm.com/cpuc/table/effusefullife/

[521][506] Code of Federal Regulations. 2022. Review of Title 10, Chapter Il, Subchapter D, Part 430, Subpart C,
section 430.32 b) Room Air Conditioners,
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HVAC

3.5.2 AIR SOURCE HEAT PUMPS AND {8RUIIT HATPUMPS

Market Commercial/Multifamily
Baseline Condition TOS/NC/EREP/DI
Baseline Code/Dual

End Use Subcategory Equipment

Measure Last Reviewed May 20242026

Changes Since Last Versio q

deseriptiorAdded clarification on fuel switching savings calculations

i1 Clarified demand savings calculations based on SEER/SEER2 and EER/E
metrics

Description

This prescriptive measure targets the use of air source heat pumps (ASHP) and mini split heat pumps in commercial and
multifamily highrise applications. This measure may apply to early replacement of an existing system, replacement on
burnout, or installéion of a new unit in a new or existing commercial or multifamily High building for HVAC

applications.

In certain instances, air source heat pumps and st heat pumps may only partially meet the heating load, requiring a
&dzlILX SYSy ik Ne KSFGAy3I aeadsSy G2 YSSiG GKS FIrOAtAdGeQa FdZt KSFGAYy3d t2F R !4 &dz0
scenarios: paial andwhelefull.

{ Partial displacementii KS KSI § LJzY L) Fdzf FAta | LRNIA2Y 2F GKS FrOAtAdeQa KSIdGAaAy3a f2IR
SAGKSNI 2F GKS (62 aOSyIFINRz2aY Mo GKS AyadlttlrdAazy 2F | KSFG LidzyLd dKI G &K
separate supplemental heating systemor 2)theinl f t  GA2y 2F | aRdzZl f Fdz8t & KSI G LidzYLd dKIF G AyO2NLE2N

backup fossil fuel furnace to supplement the heat pump output. Partial displacements are addressed in the
equations below by a load factor parametep{df, which represents th actual heating output of the heat pump
as compared to the total theoretical heating outpdt.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 installatioff.the installed heat pump igot a coldclimate heat pump, assume a partial
displacement scenario unless there is evidence fehalefull displacement installation (such as proof that any
pre-existing heating systems were removed).

124 Roaqis represented by the fraction of annual heating degree hours that are above the switchover temperatufeb8&el 20Fable3-120Table
2-642-64Fablel-8for more information.
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WheleFulldisplacementi KS KSIF G LizyYlL FyR Fy@& AyGS3aINFyriSR adzlid SySyidlt N
heating load, with no supplemental equipmeMay assumevhelefull displacement scenario if the installed
heat pump is a coldlimate heat pump.

&1)
Q¢
>
Q¢
N
<
O«
u»

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

Note: Measures in common areas of higke multifamily buildings (more than three stories) follow commercial protocol
presented in this measureMeasuresin low-rise multifamily buildings or within dwelling units of highe multifamily

ou»

u»

buildings follow residential protocg¢Sectior2.3.1). [Field Code Changed

Baseline Case

Forwhelefull building new construction the baseline equipment is a unitary packaged or spfiitem heat pump meeting
the compliance requirements of ASHRAE 2®19 for commercial and multifamily higlse buildings (se€ppendix E:

CodeCompliant Efficienciésppendix-ECodeCompliantEfficiencigsFor multifamily lowrise buildings (three stories or
lower), refer to residential measure (Sectigr-12.3.1).

For replacement of failed equipmentr end of useful life, the baseline would be a minimally code compliant version of

the replaced system type and fudfithe 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 elbaes@ine (non fuel switching project, assume ASHP as baseline

equipment) and calculate the weightederage using the weights in the table beld%®.

Table3-113Fuel 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 projectause dual baselines:

i 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 thequipment was new (if equipment vintage is unknown, use ASHRAE 90.1 2013

efficiency requirements fromppendix ECodeCompliant Efficiencidsppendix-ECodeComphant-Efficiencigs

i For the duration of the measure life after the end of the RUL, the baseline is ecoog#iant 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 usiliofitingoks.

419

[N



HVAC

For spaces with no existing heatingor previously unheated spaces in an exisbogdingthat has an existing central
heatingsystem,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 amdetrofit scenario. For such installations, the baseline energy consumption
algorithm is designed to blend the baselienergy consumptions of the new equipment scenario and retrofit scenario
using a baseline factorpdseiinen.?®
0 Oi Q&INH OQE . 0Q0QnR o6 aQeE o OnQi ®RQH QN & Q¢ o
GéeioanoQee N id)'Qém”mLé'@i()dr‘]()Q)é? F‘ i OQ: GERE 6ano0QEE

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 airsource heat pump of the same size hs tnstalled 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 coolingorbuildings without existing cooling, spaceswithout coolingin an existindieme
buildingthat has an existing centrabolingsystem,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-new load scenario. For suénstallations, the baseline energy
consumption algorithm is designed to blend the baseline energy consumptions of the new equipment scenario and retrofit
scenario using a baseline factosdinec.'2’
60O QWLAE QQLQ Q@ ¢ dQ N 0€¢&QuéDdQ
Getioanods P i GO GEDE 6ano e P n QEETl 6aN7ONEE
New load scenario: absent the program, the customer would not install any cooling. The new load scenario
baseline is no existing cooling.

f—Non-new load scenario: absent the program, the customer would have added cooling to the space. -Frewnon
load scenario cooling baseline is the existing central cooling system if one exists, orcaoguiant air
conditioner of the same cooling capacéty the installed heat pump.

|l

Efficient Case

An air source heat pump or mini split heat pump that memtexceeds program eligibility requirements

126The baseline heating factors presentediimble3-120Table3-120Table2-632-63 are based on referend@19][521]. Raseiine,nis calculated as the total
percent of respondents who would install new baseline equipment, averaged across heating fuel types irl#abfel# report.

127The baseline cooling factors presented imble3-120Fable3-120Table2-632-63 are based on referend®19}521]. Raseinec is calculated as the
percent of respondents without existing cooling who would not have installed an alternative cooling system without therhpaT he percent of
respondents who installed a central heat pump with no existing cooling was assumed@éddased on the known proportion of respondents who
installed a minisplit with no existing cooling.

420



Annual Energy Savings Algorithms

Annual Electric Energy Savings

wQ® QR QA
Where,
NGQ QAR QEQ;
For partial displacement applications,
QEQ  QQ; O QuQ; p O Qi
If supplemental heat is an existing electric resistance heating system:

6 @,

Qw0 —_—
o8 pgpmmm

‘000,00
If supplemental heat is an existing fossil fuel system:

Qw0 ¢

Forwhelefull displacement applications,

VEQ QEQ;,  QaQy

HVAC

Calculate kWb, KWh b, Kwhupplementusing the algorithms iffable3-114Fable3-114for the appropriate baseline and

supplemental equipment type, if applicable.

Calculate kWiqand kWh qusing the algorithms iffable3-115Fable3-115for the appropriate efficient equipment type.

Note:

i Conversions from SEER to SEER2, EER to EER2, and HSPF to HSPF2 car\ppdodixdtiiodeCompliant

Efficienciesppendix-ESedeCompliant Efficiencies

i 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 sitespecific conditions ipossible, otherwise use the default values provided below.

q_For fuel switching applications, use the applicable electric and fossil fuel algorithms below to determine baseline

and efficient energy consumption.
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Table3-114Baseline Electric Energy Consumption Equations

Baseline Equipment Cooling kWh (kWky,) Heating kWh (kWhp or KWhsuppiemeny)

No existing cooling p O o Yoay pmm no 00 'C N/A
No existing heating, central fossil fuel N 6 & e
N/A [©] oo ———_0"00 O
system 0"YUg'O pht 1t Tt
o . 8 & 0080
No existing heating, central electric NA P OYICO pmm T v
resistance/electric furnace - ) 6 & 00 C
P h @pcpmmm- o0
Mini-split heat pump, ASHP (Cooling 6@ 6@
Capac.lty‘ < 65 kBtu/h) ovheleflll 0y O—"Y'O'Q‘Y T no 00 "0 OVIO phiT no 0b 'O
building new construction
ASHP (Cooling Capacity > 65 kBtu/h ¢ P 6@ A 6 Q@ o
YO~ —— 000 O T ———=— 000 0
IEER Available) v o0 O0'Ypmmm v 6 o8 pgpmmm v
ASHP (Cooling Capacity > 65 kBtuh & § YOt 9% 5@ .
ilable) 0¥ —pRAOY pmmm mno 00 O
IEER not availal 0°0b O
Air Source Air Conditioner (Coolin 6 @
: ( 9 SR B— L N/A
Capacity < 65 kBtu/h) YOQ@'Y pmmm
Air S Air Conditi Cooli 6 @
ir purce ir Conditioner (! oo-lng _ ,0 'oq § 005 0 N/A
Capacity > 65 kBtu/h & IEER Available O0O0'Ypmmm
Air rce Air Conditioner lin 8- 6 &
i §ou ce Air Conditioner (Cooli lg _ ‘94& _ f)oq ) 0°0b "0 N/A
Capacity > 65 kBtu/h & IEER not availat ~ ‘©-0&—pHRrQO'Y phtmm
’ . ) 56 6@ 6@
PTAC with electric resistance heat — @OV o no 0b "0 o pcomT no elilNe}
. . 86 6@ e
PTAGuwith fossil fuel heat oo @OV R nO 0b "0 N/A
e 66 6d@ .
PTHP O Y O —pmm@0Y o s 0700 O
0700 0 pep
Electric resistance/electric furnace 6
. N/A —°% __ oop0
heating o8 pgpmmm
R Air Conditi 6 & ‘0700 O N/A
oom Air Conditioner 500V R 0

Table3-115Energy Efficient Electric Energy Consumption Equations

S Bewipa: Efficient Cooling kWh Efficient Heating kWh
S (KWheg (KWh,)

Mini-split heat pump, ASHP (Cooling o N3] o ) S
0 Yoo~ —=—= 000 0 or———— 0’00 O
Capacity < 65 kBtu/h) YOQY phtrmm O"YUOC'O phtmtm
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Efficient Heating kWh

(kWh,q)

. . Efficient Cooling kWh
ualifying Equipment
Qualifying Equip (KWhe)

ASHP (Cooling Capacity > 65 kBtu/h [oX0]

6 &

0 "YOrm—=c——_0"00 O ———————— 000 'O
IEER Available) O0O'Ypm 6 o8 pgpmmm
i i " 5@ 6@ Y
ASHP (C|(|)50|:gg Capacllltbe 65 kBtu/h 0 "Y'O— ~; @OV o - ;Jstﬂ o n'O o)
not available) 0°00 "0 pcp
. 64 ] .
PTHP O YOG _—pmm@0Y phir 2% oop0
6 o8 pgpmmm
000 O

Annual Fuel Savings
YD G iR i@ YR @
Where,

MR @ | QA AdpRodpA AdpAp 4pA AdpRo @E B A A1 ¢ 7O RGO DNS @ 6 Bf &

For partial displacement applications where the heat pump adds on to an existing fossil fuel system,
‘YRiig@ p O “Yni i

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

‘YRiia p O

YR 0 — QLA AIDE X 4 A AdDLp4A-AdDRe REA 1ON N T £ N AADD VQQ VTR G 0 &

Forwhelefull displacement applications,

YnRi iy

YRi i@ m

Table3-116Baseline Fossil Fuel Consumption

Baseline Equipment Baseline fuel consumption (Therm)s

0q

. ’ ) _ 000 "0
Fossil Fuel (Gas, Oil, Propane) Furnace/Boiler o®™  ommn o o LT T

No existing heating p O B o n'O "0 "0

Table3-117 Energy Efficient Fossil Fuel Consumption

Qualifying Equipment Efficient fuel consumption (Therm)

New Supplemental Fossil Fuel (Gas, Oil, Propane) 0 ®

——————— 0"00 O
Furnace/Boiler (ON©)3 p T T
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To calculate savings in gallons of delivered fuel fug#e3-200.Table3-118Fable3-118

Table3-118Fuel Savings in Gallons

Delivered Fuel Fuel savings (gallons)

oil o YD a i
P8
Propane Yoi M ai
& il
T@op @
Peak Demand Savings
ForSEER rated equipment
P W g p p p
F® VY00 R min Gov © 00
ForSEER2 rated equipment
20 Y08 & p p p 50

pltmm ‘00& 0VOg
Daily Peak Fuel Savings
Y @ 3'YNi 4 i0 00

Lifetime Energy Savings Algorithms

Use single baseline ferholefull 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 preexisting heating or cooling system RUL.

Lifetime Electric Energy Savings

No dual baseline:
3060 3QwGQ 07YD

Dual baseline:

128 SEER rated equipment should use the EER metric to calculate peak demand savings. and SEER2 rated equipment shouli mstrith&oEER
calculate peak demand savings. Convershtereen EER, EER2, SEER, and SEER@Iated in AppendiE, Section 8.1 if needed.
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3060 300 | 00601 & QE @A YD 300 | 0D DD i Qa 0O @D YYD

Lifetime Fuel Energy Savings

No dual baseline:

YD G i

Dual baseline:

@M Gi0YD

HVAC

FYDI G i VM 46§ QR QI & E @i END 3R 46l i QD S | Q0O O YYD

Calculation Parameters

Table3-119Calculation Parameters

nltzKkK Annual electric energy savings
neKSN Annual fuel savings
N1 Aeak Peak Demand Savings
n ¢ K Sphdy Daily peak fuel savings
nl 2k Lifetime electric energy savings
neKSNY Lifetime fuel savings
n Déit Oil savings
N D brofane Propane savings
kWh, Baseline electrical consumption
kWhy Energy efficient electrical consumptio
Cap Cooling capacity of installed unit

Heating capacity dhstalledheat

C
an pump heating equipment
SEERR SEER?2 of qualifying unit
IEER IEER of qualifying unit
EER2 EER2 of qualifying unit
coR Coefficient of performance at 47F of
a the qualifying unit
HSP Heating seasonal performance facto
¥ of the installed unit
SEER2 SEER of baseline unit

Calculated
Calculated

Calculated
Calculated

Calculated
Calculated
Calculated
Calculated
Calculated
Calculated

Site-specific
Sitespecific

Site-specific
Site-specific

Sitespecific

Site-specific

Sitespecific

Site-specific, if unknowmook up
in Appendix ECodeCompliant

KkWh/yr
Therms/yr
kw

Therms/da
y

kWh
Therms
Gallons
Gallons
kWh/yr
kWh/yr
Btu/hr

Btu/hr

Btu/W-h
Btu/W-h
Btu/W-h

N/A

Btu/W-h

Btu/W-h

507][509
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Efficienciefppendix-ECode
I ciencies
Sitespecific, if unknowrook up
. . in Appendix ECodeCompliant [514]516]
IEER IEER of baseline unit Efficiencie B Btu/W-h 50711509
. ciencies

Sitespecific, if unknowrook up
in Appendix ECodeCompliant BtuMLh {5245 16{
EfficienciefppendixESode 507][509
. ciencies

Sitespecific, if unknowrook up

EER2 EER?2 of baseline unit

Heating seasonal performance facto in Appendix ECodeCompliant {514]516]
HSP Btu/W-h
SPR2 of the baseline unit Efficienciefppendix-ECode w/ 507][509
! ciencies
Use federal standard values in
. - . Appendix ECodeCompliant
cegr ~ Combined Energy Efficiency Ratio ¢ i ieanendic Ecode  BtuW-h 513
baseline room air condition&® - cienciodf
Comphant-Efficiencie
unknown, use 11.0
Site-specific, if unknowtook up
- . . in Appendix ECodeCompliant {514]s16]
Effy fuel Efficiency of baseline boiler/furnace Efficiencie - N/A 50711509
I ciencies
Efficien f newly install
Effyfuel clency ot ne ) y installed Sitespecific N/A
supplemental boiler/furnace
OSF Oversize derating facté Sitespecific, if unknown use 0.8 N/A
Partial Displacement Factor to accou LOOI_< upn itch z?ﬂ)tlei:if—;;?,': 51
Foad for the portion of heating load met by using switchover point o N/A

unless sitespecific switchover 4]

the heat pump L
point is known and documented

Fraction of projects where, absent th

If installed heat pump is a ductles
program, the customer would have

. ) minisplit: 0.18 1
Foaselineh purchased new heating equipmentfo P i N/A {526;—]'{5—4
a previously unheated space instead Ifinstalled heat pump is a ductec
extending existing central system ASHP: 0.27
Foscol Fraction of projects where, absent the If installed heat pump is ductless N/A [526]1]52
aseline ) .
“ program, the customer would not hav minisplit: 0.74 9

129 Default value (11.0) is the CEER value from minimum Federal Standard for the most common roon;A8Q9pecapacity range with louvered sides
130 Heat pump systemsiay besized to meet the peak heating load andl be oversized for cooling. The cooling EFLH assumes a nominal 20%
oversizing. This derating factor has been added to account for the oversizirgt@ump 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 tofacowertizing.
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installed cooling in previously If installed heat pump is a ductec
uncooled space, so the added coolin ASHP: 0.34
represented added electrical load
Baseline cooling electrical

kWhe p - Look up inTable3-114Fable3-114  kWh/yr
consumption

Baseline heating electrical

kWh, ) Look up inTable3-114Fable3-134  kWhyr
consumption
Energy efficient cooling electrical .
KWh g ) Look up infable3-115Fable3-115 kWh/yr
consumption
KWheo Energy efficient he:?mng electrical Look up inTable3-11 5 KWhiyr
consumption -
Energy efficient heating electrical
KWhsuppiement - cOnsumption of supplemental heating Calculated kWh/yr
system
Therms Baseline fuel consumption Look up infable3-116Fable3-116  Therms/yr
Thermg Energy efficient fuel consumption Calculated Therms/yr

Fuel consumption of new efficient fue
equipment for partial displacement
Therms « applications where a new Calculated Therms/yr
supplemental fossil fuel heating
system is installed

Equivalent Full Load Hours of Look up iml\ppendixC Heating

EFLH operation for the average unit during  and Cooling EFigpendixc Hours {544[510]
the cooling season Heating and Cooling EFLH
Equivalent Full Load Hours of Look up imA\ppendixC Heating
EFLK operation for the average unit during  and Cooling EFgpendixc Hours 510
the heating season Heating-and-Cooling EFLH
. Look up iMppendix ECode
Coefficient of performance of the . . . [514]516]
CO ; . Compliant Eff : N/A
B baseline unit at 47F Ompian |§|en0|é§9?enq+9:E 507][509
CodeCompliant Efficiencie
1,000 Conversion from W to kW 1,000 w/kW
3.412 Conversion factor from kWh to kBtu 3.412 kBtu/kWh
14 Cenversio®il ®nversionfrom therms 14 Therms/ga 514
to gallons |
) )
0916 Conversioropane onversionfrom 0916 Therms/ga 514
therms to gallons |
CF Cooling coincidence factor Look up infable3-121Fable3-121 N/A [518]511]
PDF Gas peak day factor Look up infable3-121Fable3-121 N/A
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EUL Effective useful life SeeMeasure LifeéSection Years {539]511]

RUL Remaining useful life SeeMeasure LifeéSection Years

Table3-120Partial Displacement Factors at Different Switchover Polifits

Switchover Point

NJ Climate Region 15°F 25°F 30°F 35°F 40°F 45°F
(default)

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-sjgecific switchover point is known and supported with documentation
such as a photo of programmed controls.

Peak Factors

Table3-121Peak Factors

Electric coincidence factor (CF) 0.5 511

Natural gas peak day factor (PDF) SeAppendix G: Natural Gas Peak Day Fact

131 Partial displacement factor represesthe fraction of the heating load provided by the heat puritpsbased on the percentage of heating degree

K2dzNB 0208 (KS 6&86AGOK2OSNI LIRAY(GZé 2N GKS LRAYyG 0 opkrRhssk®hiAy3d A& | 48d2YSR (2 a¢6AG0K FNBY (KS
default switchover point of 35°F unless a gifeecific switchover pat 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.

Table3-122Measure Life

Equipment EUL RUL Ref
Central A/C 15 5 [519]512]
Air source heat pump 15 5 {539]512]
Mini split heat pump 15 5 {549]512]
PTAC/PTHP 15 5 [519]512]
Room air conditioner 12 4 {539]512]
Fossil fuel furnace/boiler 20 6.7 {519]512]
Electric resistance/electric furnac 20 6.7 {539]512]
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{522]507] ENERGY STAR Light Commercial HVAC Version 4.0,
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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.caetrm.com/cpuc/table/effusefullife/
https://weatherization.ornl.gov/wp-content/uploads/2018/05/FuelConversions.pdf

HVAC

{534][516] Determined by calculating the percentage of the heating degree hours (using 65°F balance point)
exceeding the switchover point, which represents the proportion of the heating load presumed to be met by the
heat pump. Metered data from New York shows thastomers typically switch from heat pump to supplemental
heating at around 35°F.

[532]517] GDS Associates, Inc. 20Re&view of Energy Efficiency Measures/Programs Reference Document for the
ISO Forward Capacity Market (FCMitps://Library.ceel.org. June 2007.
https://library.ceel.org/system/files/library/8842/CEE_Eval MeasureLifeStudyLights%2526HVACGDS_1Jun2007.
pdf

[533][518] Energy Saver 101: Everything you need to know about Home Heating
https://www.energy.gov/sites/prod/files/2014/01/f6/homeHeating.pdf

{534}———Guidehouse[R2246] Residential Heat Pump Metering Stidsy 2024.
https://app.box.com/s/6u94k3zijlocwmglh7oxI5vnielfmn7c
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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://www.energy.gov/sites/prod/files/2014/01/f6/homeHeating.pdf
https://app.box.com/s/6u94k3zij1ocwmqlh7oxl5vnie1fmn7c

HVAC

3.5.3 GEOTHERMAL AND WATER SOURCE HEAT PUMPS

Market Commercial/Multifamily
Baseline Condition TOSNGERIE/DI
Baseline CodéDual

End UseSubcategory Equipment

Measure Last Reviewed May 20242026

Changes Since Last Versio ¢ added clarification on fuel switching savings calculations

Description

Thisprescriptive measuréargets the use ofvater-to-air ground loopheat pumps water-to-air groundwater heat pumg
brine-to-air ground loop heat pumg brine-to-air groundwvater loop heat pumgin commerciabnd 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 commeagiahultifamilybuilding for HVAC applications.

Note: Measures in common areas of higke multifamily buildings (more than three stories) follow commercial protocol.
Measuresdn low-rise multifamily buildings or within dwelling units of highe multifamily buildings follow residential
protocol.

This measure iBmited to singlezone equipmentcomplex builtup systems should follow custom analysis. This measure
requires that:

1 The heat pump system will be installed in lost opportunity projecis retrofit/early retirement projects in
buildings with viable existing ductwork.

1 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 noeelectric 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 & source heat pumjor other industry standard equipment type for the faciliggmpliant with ASHRAE 90.1
2019(seeAppendix ECodeCompliant Efficienciésppendix-ECodeCompliantEfficiencigs [Field Code Changed

For replacement of failed equipment, or end of useful life, the baseline wouldnhbi@ienally code compliant version of
the replaced system type and fuel

For early replacement projects, use dual baselines:
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i For the remaining useful life (RUL) of the existing equipment, the baseline is the actual existing equiiment.
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\ppendix ECodeCompliant Efficienciéspendix-ECedeCompliant-Efficiencigs

i For the duration of the measure life after the end of the RUL, the baseline is a currert@ugidiant 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 perent of building load supplied by HVAC equipment.

Efficient Case

A waterto-air groundwater loop wateto-air ground loop, bringo-air groundwater loop, or bringéo-air ground loop heat
pump that meetsor exceeds codeequirements.

Annual Energy Savings Algorittem

Annual Electric Energy Savings

wQ® QR QdQ
Where,
NEQ  QaR;  QEQR QR
Q. QA VEQR QR
Calculate kWi, kWh,, and kWh b using the algorithms iffable3-123for the appropriate baseline equipment type.
Calculate kWi, kWh g, and kWh q using the algorithms iffable3-124for the appropriate efficient equipment type.

Note: Conversions from SEER to SEER2, EER to EER2, and HSPF to HSPF2 camtbedoundBCodeCompliant
LlliciencicsspendicbCadeComplinp L llieiopeios

The cooling output of the installed unit (Qc) and the heating output of the installed unit (Qh) are calculated as follows.
0 6d@ 0OCL YO

0 6@ 000

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 condibns 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.

Table3-123Baseline Energy Consumption Equations

Baseline Equipment BaselineCooling kWh BaselineHeating kWh Auxiliary Energy UskWh
AR (kWhes) (KWh,s) (KWhaye)122

Air Source Heat Pump 0 0 NIA
(< 65KBtu/h) Yo@Y phn TV phT
Air Source Air Conditioner 0 NIA N/A
(< 65 kBtu/h) YOQ'Y phtmm
Air Source Heat Pump 0 0 NIA
frrrp—— T A
(k65 kBtu/h) 00 O'Ypm T mt 6w o8 pgpmmm
Air Source Air Conditioner [ NIA NIA
(k65 kBtu/h) "'000'Ypht it 1t
PTAGQwith electric resistance [ 0 0 NIA
heat 0¥ —pmRr@O'Y pHmm o8 p ¢pmmm
PTHP & 6 o N/A
o0¥ pEARAOY phtmm 6 o8 pgpmmm
Ground Source Heat Pump 0 0 ™ T @A "0)'0
(< 65 kBtu/h) ‘00'Y pltmm 60 a8 pgpmmm ow i
GSHP (Cooling Capacity > ( 0 0 ™ T @A "0)'0
kBtu/h) ‘00Y pmmm 6W o8 pgpmmm o
Electric Resistanéelectric 0
i N/A _ N/A
furnaceheating o8 pgpmmm
. " 0
Room Air Conditioner 3OOV pRiTin N/A N/A
Fossil Fudfurnacé3? N/A N/A @ 6) pcgy

Table3-124Energy Efficient Energy Consumption Equations

Efficient Cooling KWh Efficient Heating kWh Efficient Circulating Pump kWh
(kWheg) (kWhy,0)

0
00Y  pmnn

132This parameter represents the additional energy consumption aside from direct cooling or heating. For ground source hedt pepresents the
pump energy to circulate the heat exchange fluid through the ground loop. For furnaces, it representsetherfgy to distribute the heated air.

133 This equation was derived by constructing a simple linear regression model that relates the output furnace heating oahadantauxiliary usag
using data downloaded from the AHRI website for all active residesitied| furnaces.
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Calculate seasonal efficiencies as follows:
If heat pump is partoad capable:
o r O oY {5 pdrw O O oY O
6 5 O 60 {5 pEY O i o 8d ; O
If heat pump is not partoad capable:
oo Pl oo@@y
6 O o1 Go&nd
Annual Fuel Savings
FYRI 4 iYRiI @ YRi i
Where,
R 6 | QQAAIDAcAA AdDAc AAAdBie @E B T ¢ RO @I DNS @Y 6 0g &

“YXDi & m(If the unit uses a furnace backup, use equation {f@ile3-125)

(Field code changed

Table3-125Baseline Fuel Consumption

Baseline Equipment Baseline fuel consumption (Therm)s
0

Fossil fuefurnace o®  pmmnm

Electric heating (heat pump, electric resistance) 0

To calculate savings in gallons of delivefieel, useTable3-126

Table3-126 Fuel Savings in Gallons

Delivered Fuel Fuel savings (gallofs

oil 0@ YD a i
P8
Propane Yoid SR 4
& iy
T@op @
Peak Demand Savings
3 @ R Qo R

Where,
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p P P p p

S® o h °% Ghmn ooy ooe oov o °
N ™t "Ob b0o—F 0f bo——FP— 0 60
50 5B

Daily Peak Fuel Savings
31 @ 3'YRi 4 i0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

No dual baseline:
3 QEQ 3 QA 07YD
Dual baseline:
3 Q40 3RAEW | VR NI & Bt @ EYD 3R | W EAD® i Q& 008D YYD

Lifetime Fuel Energy Savings

No dual baseline:
FYRI ai @M Gi0"Yd
Dual baseline:
YR G FYRI G0 0RANQI &Vt Wi OEYD YR 46 i QD EAD@ i Qa 0O YYD

Calculation Parameters

Table3-127 Calculation Parameters

nltzK Annual electric energy savings Calculated kWh/yr
neKSN Annual fuel savings Calculated Thermslyr
N1 Peax Peak Demand Savings Calculated kw
n ¢ K S Daily peak fuel savings Calculated Therms/day
nl K Lifetime electric energy savings Calculated kWh
ne¢KSN Lifetime fuel savings Calculated Therms
N D&t Oil savings Calculated Gallons
N D krofane Propane savings Calculated Gallons
kWh, Baseline electrical consumption Calculated KWh/yr
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I T B I

Q
Qn
Cap
Cap

Cafumace

Fun

EERasong
EERIq

Fpump,full

Foart

EERartq

Fpump,part

COFs’eason,q

COR}II,q

CORargq

HR,

HR,

Energy efficient electrical consumptio
Cooling output ofjualifyingunit
Heating output ofjualifyingunit
Cooling capacity of qualifying unit
Heating capacity of qualifying unit

Heating capacity opre-existing
furnace (MBH)

Seasonal weighting factor for full loac
efficiency

Adjusted EER of qualifying unit
Full load EER of qualifying unit

Factor to adjust the full load efficienc
to account for additional pumping
power used by the system

Seasonal weighting factor for part loa
efficiency

Partload EER of qualifying uiit part
load capable), per manufacturer
literature or AHRI certification

Factor to adjust the part load efficienc
to account for additional pumping
power used by the system

Adjusted coefficient of performance o
the qualifying unit

Full loadcoefficient of performance of
the qualifying unit per manufacturer
literature or AHRI certification

Part loadcoefficient of performance of
the qualifying unit(if part-load
capable), per manufacturer literature
or AHRI certification

Horsepower of qualifying
ground/groundwater loop circulating
pump motor

Horsepower of base case

ground/groundwater loop circulating  Sitespecific, if unknown use |HP

pump motor

Calculated
Calculated
Calculated
Sitespecific

Site-specific

Site-specific

0.25

Calculated

Site-specific

0.90

0.75

Site-specific

0.84

Calculated

Site-specific

Sitespecific

Site-specific

kWh/yr
Btu
Btu

Btu/hr

Btu/hr

MBH

N/A fs294522]

Btu/W-h
Btu/W-h

fs294522]
N/A

N/A ts29][522]

Btu/W-h

N/A ts29]522]

N/A

N/A

N/A

HP

HP

436



HVAC

Variable Description Value Units Ref

Site-specific, if unknowrook up

. . in Appendix ECodeCompliant [534](535]
EE EER2 of | Btu/W-h
SEERZ SEER? of baseline unit Efficienciesppendix ECode wf [5271[528]
! ciencies
Site-specific, if unknowmook up
. . in Appendix ECodeCompliant [534](535]
IEER IEER of baseline unit Efficienciesppendix ECode Btu/W-h 59711528
Compliant Efficiencies
Sitespecific, if unknowrook up
. ) in Appendix ECodeCompliant [534]535]
EERR EER?2 of baseline unit Efficiencie - Btu/W-h 59711528
. ciencies
Site-specific, if unknowrook up
. inA X E i
HSPF2 Heating seasonal pe?rform:.':lnce facto in AQQ' enclilx CodgComp iant BtuM-h {534]535]
of the baseline unit Efficienciefppendix-ECode 527][528
Compliant Efficiencies
Use federal standard values in
. . . Appendix ECodeCompliant
E Eff R
CEER Combln.ed nergy. |C|e.n'cy atio o Efficienciefppendix-ECode Btu/W-h See
baseline room air condition&t* - cienciodf footnote
CompliantEfficiencic
unknown, use 11.0
Efficiency of base case . P
. . Site-specific, if unknown look up
Effnotorn ground/groundwater loop circulating in Table3-128 N/A 529
pump motor
Efficiency of qualifying . P
) . Sitespecific, if unknown look up
Effnotorg ground/groundwater loop circulating in Table3-128 N/A {536]529]
pump motor
Site-specific, if unknowmook up
. ) in Appendix ECodeCompliant [534][535]
Effofuel Efficiency of baseline of furnace Efficiencie - N/A 5971(528
- ciencies
OSF Oversize derating factor Sitespecific, if unknown use 0.€ N/A
kWh Baseline cooling electrical consumptic Look up inTable3-123 kWh/yr
KWhs Baseline heatlng electrical Look up irTable3-123 KWhiyr
consumption
kWhy,» Baseline pump electrical consumptio Look up inTable3-123 kWh/yr
E fficient li lectrical
kWheq nergy etlicient cooling electrica Look up inTable3-124 KkWh/yr

consumption

134 Default value (11.0) is the CEER value from minimum Federal Standard for the most common roon;A8Q9pecapacity range with louvered sides
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Variable Description Value Units Ref

kWhhq

kWhq

Therms

Thermg

EFLHE

EFLH

COR

1.09

1.08

1,000
3.412
0.746

14

0.916

LF

DSFRep

FLHump

Energy efficient heating electrical
consumption

Energy efficient ground/groundwater
loop circulating pump electrical
consumption

Baseline fuel consumption
Energy efficient fuel consumption

Equivalent Full Load Hours of operatit
for the average unit during the cooling
season

Equivalent Full Load Hours of operatis
for the average unit during thieeating
season

Coefficient of performance of the
baseline unit

Correction for 9% increase in EER &
the entering fluid temperature
decreases from 7Fto 68°F

Correction for 8% increase in COP &
entering fluid temperature increases
from 32°Fto 40°F

Conversion from W to kW
Gonversion factor from kWh to kBtu
Conversion from HP to kW

Cenversioil conversiorfrom therms
to gallons

Conversioffropane conversiofrom
therms to gallons

Load factor of pump motor
Demand savings factor to account fo
variable speed pumping in qualifying

unit
Annual fulload hours of
ground/groundwater loop circulating

pump motor, approximated as ERl-H
EFLK

Cooling coincidence factor

Look up irfTable3-124

Look up inTable3-124

Look up irfTable3-125
0

Look up iml\ppendixC Heatin
and Cooling EFdpendihxC
Heating-and-Cooling-EFLH
Look up imMppendixC Heating
and Cooling EFA8pendixc
Heating-and-Cooling-CIFLH
Look up iMppendix ECode
Compliant Efficiencidsppendix
ECodaComplinn-Ficionscs

1.09

1.08

1,000
3.412
0.746

14

0.916

0.75

If variable speed pump: 0.210

If constant speed: 1.0

Look up iMppendix D: HVAC

Fan and Pump Operating Hour

Look up inTable3-129

kWh/yr

kWh/yr

Thermslyr

Therms/yr

Hours {52A520]

Hours 520

N/A 1534}535]
527][528

N/A 15291522]

N/A 15291522]

w/kw

kBtu/kwh

kW/hp

Therms/gal

Therms/gal

N/A 5361523]
See
section
3.5.17

Hours

N/A
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Variable Description Value Units Ref

Choump Pump coincidence factor Look up inTable3-129 N/A
PDF Gas peak day factor Look up inTable3-129 N/A
EUL Effective useful life See Measure LifeSection Years
RUL Remaining useful life See Measure LiféSection Years

Table3-128Federal Baseline Motor Efficiencies

Motor Nominal FultLoad Efficiencies (percer

Motor HP 2 Poles 4 poles 6 Poles 8 Poles

Enclosed Open Enclosed Open Enclosed Open
1 77.0 77.0 85.5 855 825 825 75.5 75.5
15 84.0 84.0 86.5 86.5 875 86.5 78.5 77.0
2 855 855 86.5 86.5 88.5 87.5 84.0 86.5
3 86.5 855 89.5 89.5 89.5 88.5 855 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

Table3-129Peak Factors

Cooling coincidence factor (EF 0.5 524
Pump coincidence factor (gkyp) If unit runs 24/7/365, CF=1,.@lse use 0.5 524
Natural gas peak day factor (PDF) SeeAppendix 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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Table3-130Measure Life

Equipment EUL RUL Ref
Water source Pump 15 5 526
Ground source heat pump 25 8.33 [533][526]
Central AIC 15 5 526
Air source heat pump 15 5 {533]526]
PTAC/PTHP 15 5 526
Room air conditioner 12 4 {533]526]
Fossil fuel furnace 20 6.7 {533]526]
Electric resistance/electric furnace 20 6.7 526

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 2888

[539]523] Determining Electric Motor Load and Efficien®OE, 2014), pg 1,
https://www.energy.gov/sites/prod/files/2014/04/f15/10097517.pdf

[540]524] C&l Unitary HVAC Load Shape Project Final Report. August 2011, v.1.1, p. 12;5Tatsie OF reported
here is a center point for NJ chosen between the CF for urban NY and for th&tlfitic region in the PIM peak
periods.

[544][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 Commissibatabase-forEnergy-Efficient-Reseurces{DEERTRWVISupport
Fablefor2020ables, Effective Useful Life and Remaining Useful, Life

hito-/AararA-deereso es-comifiles/D R2020/download 5P

EUL2020ddittps://www.caetrm.com/cpuc/table/effusefullife/

{543]527] ASHRAE Standard 92219, Energy Standard for Buildings Except-Rise Residential Buildings.
(ASHRAE, 2019), Table 68, bttps://www.ashrae.org/technicatesources/standardand-guidelines/readonly-
versionsof-ashraestandards

[544]528] ASHRAE Standard 92013, Energy Standard for Buildings Except{Rise Residential Buildings.
(ASHRAE, 2019), Table 68, bttps://www.ashrae.org/technicatesources/standardand-guidelines/readonly-
versionsof-ashraestandards

{545]529] 8§ CFR431.25 Energy conservation standards and effective (2228) Table 1,
https://www.ecfr.gov/current/titie-10/chapterll/subchapterD/part-431/subpartB/subjectgroup-
ECFR03b7039d87b7cc6/sectitdl.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
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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 CodéDual

End UseSubcategory Equipment

Measure Last Mareh-2024pril 2026
Reviewed

Changes Since Last ¢ value foréGPI5-t garameter updated to point user to Table330.

Version
1 Value foréPDE parameter updated to reference Tablel31 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 befoed Geat

pumps are a subset of heat pumps whose primary input drive energy is a gaseous fuel, instead of an elddtrazally
compressor. This meare 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 digas hot water boiler, direct expansion cooling

system, and a water heater all compliant with ASHRAEZWLY (see\ppendix ECodeCompliant Efficiencidsppendix-E: [Fiem Code Changed

CodeCompliant Efficiencigs

For replacement of failed equipment, or end of useful life, the baséineminimally code compliafASHRAE 902019)
version of the replaced system type and fuel.

For early replacement projects, use dual baselines:

i 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 thequipment was new (if equipment vintage is unknown, use ASHRAE 90.1 2013

efficiency requirements fromppendix ECodeCompliant Efficiencidsppendix-ECodeCompliant-Efficiencigs

i For the duration of the measure life after the end of the RUL, the baselinmiisimallycode.compliant
(ASHRAE 9062019 or current code at end of RUJersion of the replaced equipment.

Efficient Case

A gas heat pump for space heating/cooling and domestic hot water heating that meets program eligibility requirements
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Annual Energy Savings Algorittem

Annual Electric Energy Savings

Annual Fuel Savings

Where,

Yni i

Peak Demand Savings

Daily Peak Fuel Savings

Y 'Y 00 0co@uys o pdt

wQm 0716

YD & i YD id Yni i

[, AR TN s 0"QQ0@
YDi ié 000 0 0 wn mﬂ

p p p
00 000 p Tt T

YN 676

YD b FYRI aid 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q .

Lifetime Fuel Energy Savings

No dual baseline:

Dual baseline:

FYRI ai @M Gi0"YD

FYDI G i VM 46§ TR QI & E @i END VDI 46T QD EADHE I Q0O O YYD

Calculation Parameters

Table3-131 Calculation Parameters

nlzK

Annual electric energy
savings

Calculated kWh/yr

ne¢KSN. Annual fuel savings Calculated Therms/yr

442



HVAC

N1 Pea Peak Demand Savings Calculated kW
n ¢ KSNY  Daily peak fuel savings Calculated Therms/day
nl 2k Lifetime elgctrlc energy Calculated KWh
savings
n ¢ KSHNN Lifetime fuel savings Calculated Therms
n ¢ K Sy Space Heating Savings Calculated Therms/yr
n ¢ K SphwY Domestic howater savings Calculated Thermsl/yr
Equivalent Full Load Hours
f tion for th Look upin A dixC Heati d Cooli
EFLH o op'era |<?n or the av.erage ook upin p_pen i : eating an : ooling Hours 534
unit during the heating EFLIAppendixcHeating-and-Cooling-EFLH
season
Heati ity of
Cap eatlng (':apacqy © Site-specific Btu/hr
qualifying unit
- ) Site-specific, if unknown look up ifippendix
Efficiency of baselingpace . o ; {534§516]532]
E E:CodeC liant Eff - N/A
1i ) heating unit odeComplian : |C|en_C|_@qspeSnd+xE 533
CodeComplantEfficiencie [533]
S heatingféci f
Eff pace heatingiseiency o Site-specific N/A
gas heat pump
Tout Tank temperature Site-specific, if unknown, use 125 °F 537
T Supplywater temperature 60 oF 536
in water main3s
Estimated annual hot water  Sitespecific jf unknown look up in Table-3
GPD Gallda
consumption 349390'% Y
365 Days per year 365 Day/yr
ifi igh ity of
833 Specific weight capacity o 833 Ibs/gal
water
1.0 Specific heat of water 1.0 Btu/lb°F
100000 ~ Conversionfrom Biuto 100,000 Btu/Therms
Therms
TOS/NC: Look up in current ceclempliant
efficiency inAppendix ECodeCompliant
Rated efficiency of baseline  EfficienciesppendixECedeCompliant
— N/A 533
EFbonw water heater Efficiencies el

EREP: Sitspecific, if unknown use code
efficiency in force when equipment was ne\

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 consumptiorsiiitéfic 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 reeatiga Wwith water heater capacity.
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If vintage is unknown, look up in vintage

efficiency inAppendix ECodeCompliant

Efficienciesppendix-ECodeComphant
ciencies

Rated efficiency of the
commercial gas heat pumg Sitespecific COP or calculate UEF with
as certified expressed as  equations inAppendix ECodeCompliant

Efuonw Uniform Energy Factor EfficienciesppendixECedeCompliant NA fs261533]
(UEF) or Coefficient of Efficiencies
Performance
PDF Gas peak day factor Look upin Table3-13ZFable3-132 N/A
EUL Effective useful life SeeMeasure LifeéSection Years {519]535]
R ini ful life of
RUL emaining usetut lite o SeeMeasure LifeéSection Years

existing unit

Peak Factors

Table3-132Peak Factors

Electric coincidence factor (CF) N/A

Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Fact

Measure Life

Theeffective useful life (EUEQr the gsagasheat pump is 15 yea$35]. The remaining useful life (RUL) for existing
equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.

References

[547531] 2024 Illinois Statewide Technical Reference Manual for Energy Efficiency Vérsiolurhe 2:
Cemmericdlommerciaénd Industrial MeasureSeptember 203), Pg600, https://icc.illinois.gov/api/web
management/documents/downloads/publicfttrm-12/IL-

TRM_Effective 010124 v12.0 Vol 2 C and | 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%20L C%20HVAC%20Version%
204.0%20Specification%20Rev%20April%202022.pdf?_gl=1*n9oet2* ga*MTUwMjg5MDYyNC4xNjYONDc5NDAO*

ga_SOKJTVVLQ6*MTY4MDUONjcxNi4zNS4XLIE20DAINDY5NJAUMCAWLA
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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 92013, Energy Standard for Buildings Except-Rése Residential Buildings.
(ASHRAE, 2019), Table 68, https://www.ashrae.org/technicatesources/standardgand-guidelines/readonly-
versionsof-ashraestandards

[550]534] Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide
Evaluator, May 2022

{554][535] _ California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table

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

[552]536] Burch, Jay and Christensen, Craigwards 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 Tempeletceenbe2022
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3.5.5 INFRARED HEATER

Market CommercialMultifamily
Baseline Condition NC/TO%DI

Baseline CodéDual

End Use Subcategory Gas Space Heating Equipment

Measure Last Reviewed November 2022

Changes-Since-Last-\Versio

Description

This measure outlines the savings for the installation of &figed, low intensity infrared (IR) heating system in place of a
unit heater, furnace, or other standard efficiency equipment in commercial and industrial facilities.

Savingsare 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 ardficient 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 higke multifamily buildings (more than three stories) follow commercial protocol.
Measuresn low-rise multifamily buildings or within dwelling units of higlke multifamily buildings follow residential
protocol.

Baseline Case

Codecompliant furnace, unit heater, or other standard efficiency equipment. For new construction;faieghe/arm unit
heater shall be assumed.

Efficient Case

The efficient case condition is a lamtensity, gadired infrared heater. The prescribed methodology assumes a reduction
of 10°Fto maintain occupant comfor{540547546

Annual Energy Savings Algorithm

Annual Electric Energy Savings

3QGQ 0710
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Annual Fuel Savings

SYDI G186 @ 2 ‘0 Tuvvuv Y Z'O"O’(D
@ P ‘0 Tou Y pTT
Peak Demand Savings
W G 76

Daily Peak Fuel Savings
Y @ 3'Yi ai0d 00

Lifetime Energy Savings Algorithms

No dual baseline:
3 QEQ 3QdQ 07YD
Dual baseline:
3 Q40 3RAEW | VR NI & Bt @ EYD 3R | WD EAD® i Q& 008D YYD

Lifetime Fuel Energy Savings

No dual baseline:
FYDL i @ "Mi aioTYd
Dual baseline:

YD & i VM 46§ TR QI & e @a END 3R 46l i 0D S i Qo QOO YYD

Calculation Parameters

Table3-133Calculation Parameters

neKSNY. Annual fuel savings Calculated Thermsl/yr

n ¢ K Sy & Daily peak fuel savings Calculated Therms/day
neKSNIYA Lifetime fuel savings Calculated Therms
Cap Input capacity of qualifying unit Site-specific kBtu/hr

Heating degree days: number of degrees t

HD
B average daily temperature is beld®°F

Look up inTable3-134 °Fday 538
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HDDs

Tdesign

EFLH

100
CF
PDF

EUL

RUL

Northern

Central

Pine Barrens

Southwest

Coastal

Statewide Average

Peak Factors

Electric coincidence factor (CF)

Natural gas peak day factor (PDF)

Heating degree days: number of degrees t

Look up inTable3-134
average daily temperature is below 65°F 00k up irrable3-13

Equipment design temperature Look up inTable3-134

SeeAppendixC
Heating and Cooling
EFLAppendixC
: ing
EFEH

Equivalent Full Load Hours of operation fc
the average unit during the heating seaso

Conversion from kBtu to therms 100

Electric coincidence factor Look up inTable3-135

Gas peak day factor Look upin Table3-135

SeeMeasure Life

Effective useful life .
Section

SeeMeasure Life

Remaining useful life of existing unit .
Section

°Rday 538

°F 541

hour/yr 539

kBtu/therms
N/A
N/A

Years

Years

Table3-134Heating Degree Days and Equipment Design Temperature

6,136 3,759
5,588 3,331
5,529 3,294
5,658 3,418
4,795 2,573
5,58 3,288

Table3-135Peak Factors

N/A

8.1
11.6
10.5
13.8
11.6

11.1

Ref

SeeAppendix G: Natural Gas Peak Day Factors
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Measure Life

Table3-136 Measure Life

Equipment EUL RUL Ref

Infrared Heater 17 5.7 543

References

[554]538] TMY3 data for NJ climate zone representative cities: Northétentown, PA; Centra Trenton, NJ;

Pine Barreng McGuire AFB NJ; SouthwesPhiladelphia, PA International Airport; Coast#tlantic 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 HandbapklVAC Systems and Equipment, Chapter 16, Infrared Radiant Heating.

[55A541] ASHRAE Fundamentals 2021, Chapter 14 Climactic Design
Conditions https://handbook.ashrae.org/Handbook.aspxBased on NJ climate zone representative cities:
Northerng Allentown, PA; Central Trenton, NJ; Pine BarreqdVicGuire AFB NJ; SouthwedPhiladelphia, PA
International Airport; Coasta] Atlantic City, NJ.

[558]542] D5{ ! 8420ALGSaz LyOd abl idzNI t DIFIa 9FFAOASYyOe t20SydAatt {ddzRéde 5¢9 9yS
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, 202https://www.caetrm.com/shareddata/valuetable/EUL/
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3.5.6 GAS FORCED AIR AND HYDRONIC HEATING

Market CommercidlMultifamily
Baseline Condition NCTODI/EREP

Baseline CodéISPDual

End Use Subcategory Gas Space Heating Equipment

Measure Last Reviewed April 20252026

Changes Since Last Versio ¢ coprected oversizing-factorplacementin-algeriffaxt edited for better alignmen
with Residential Gas Forced Air and Hydronic Heating measuée

€ Oversizing factor adjusted to 1.0 as an interim solution for the PY6 TRM,
parameter will undergo additional research for future improvement

1 Updated Cap: parameter to Btu/hito correctly calculataQ¢5Q

1 Updatedannual fuel savings algorithm conversion to calculat&® i dak a
result of Cap, parameter update

Description

This-measure-encouragbsis section provides energy savings algorithmshieiinstallation of higkefficiency, natural gas
fired furnaces, unit heaters and closed loop space heating bailersinghat meet program eligibility requirements.
Equipment sizing assumes compliance with ASHRAE 3019 sizing requirements.

Note: Measures in common areas of higke multifamily buildings (more than three stories) follow commercial protocol.
Measuresn low-rise multifamily buildings or within dwelling units of higlke multifamily buildings follow residential
protocol.

Baseline Case

ForMNaew constructiorand FOdme of saleprograms, 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.Z11.92 and IECC 2021, which are the current

codes adopted by the State of New Jgrg¢seeAppendix ECodeCompliant Efficienciésspendix-ECodeCompliant

Efficiencier  For New Construction, an Industry Standard Practice baseline which is 15% more efficient than Code applies
to furnaces.

FeoiEarly Replacement: In the caseeafly replacemenprojectf a working unit where the unit would have
otherwise continued to functionuse dual baselineas described below. This measure assumes the existing
equipment is the same fuel type as the installed equipment.

i For the remaining useful life of the existing equipment, the baseline is the actual existing equifrhén
same fuel type as the installed equipmeritthe site specific efficiency of the existing equipment is unknown,

use the ASHRAE 9013 efficiency for the existing equipment tyfeeeAppendix ECodeCompliant [Field Code Changed

Efficienciefppendix-ECodeCompliant Efficiencigs
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i For the duration of the measure lifgter the RUL of the existing equipmethe baseline is_eninimallycode
compliant unit of the same type and size of the installed unit with efficiency as required by ASHRAE &td. 90.1

2019 and IECC 2024eeAppendix ECodeCompliant Efficiencidgppendix-ECodeCompliantEfficiencigs

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

300 Qa0 Q0

Where,with a gas equipment baseline:

QBQ 1060 6 Qn @ G Ra QE Q

Where, with an electric equipment baseline:

O® s

NEQ —— 22— 00lDa QHRIUHI 6 Gt BRQE Q
0"Y U, Opht T 1T

Where,

Q0 n
Annual Fuel Savings
M G iR @ YR i

Where,with a gas equipment baseline:

. 5@

i i 0@ 0W 0 prAmMAA® 0@ 'O pmrmn

0700 01 6 "0 6 B @& 0k 0

Where, with an electric equipment baseline:

YD a1 0oaQod s Qe Q

Where,
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G6-dy— 6 @
MR s —maw 6¢ aop mmnnC O O

Peak Demand Savings
Qo (i (o)
Daily Peak Fuel Savings
YR i 3YRi 4 i0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings
No dual baseline:
3 Q40 3 Qi 07YD
Dual baseline:
3Q6Q QAW | 00 QI & B @y END QAW | 0D @I Qa UO®O YYD
Lifetime Fuel Savings
No dual baseline:
YD ik YR Gi07Y0
Dual baseline:

Y i FYRI 40§ 0RAHQI & BE e OEND FVRI 46l i QD L@@ Qo 0O®O YYD

Calculation Parameters

Table3-137 Calculation Parameters

nl1zKkK Annual electric energy savings Calculated kWh/yr
neKSN)Ya& Annual fuel savings Calculated Therms/yr
n ¢ K SeY & Daily peak fuel savings Calculated Therms/day
nlak Lifetime electric energy savings Calculated kWh
AC K SANBC K SNJ Lifetime fuel savings Calculated Therms
Caput Output capacity ofgualfyingunit Sitespecific kBtu/hr
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Variable Description Value Units

Eft

HSPF

EFLH

Eft

Effae

Fos

Boilene

1,000
100,000
CF
PDF
EUL
RUL

Peak Factors

Equipment Proposed Efficiency Sitespecific Varies

Heating seasonal performance

. . . 3.412
factor of baseline electric unit

Look up imAppendixC

Equivalent Full Load Hours of Heating and Cooling

operation for the average unit EFL ; ; Hrslyr
. . HAppendixG-Heating
during the heating season : H
and-Cooling EFL
Look up imppendix E:
Gas equipment baseline efficienc codecompliant Varies
quip ) Efficienciefppendix-E:
S ciencies
. . - 1.15 (New Construction
Equmer.\t baseline efficiency ISF furnaces only) N/A
adjustment Factor
1.0 (all others)
Factor to accounfor baseline
efficiency degradation when
. p . 1.09 N/A
equipment is oversized more than
the standard assumption
Factor to adjust condensing boiler
efficiency for norcondensing 1.0 N/A
operation
Conversion factor 1,000 Watts/kW
Conversion factor 100,000 kBtu/Therm
Electric coincidence factor Look up inTable3-138 N/A
Gas peak day factor Look up irTable3-138 N/A
Effective useful life SeeMeasure Life&Section Years
Remaining useful life of existing un  SeeMeasure Life&Section Years

Table3-138Peak Factors

Peak Factor Value

Electric coincidence factor (CF) N/A

Natural gas peak day factor (PDF)

HVAC

Ref

544

ts52}f553]
[545][546]

547

‘ Ref

SeeAppendix 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.

Table3-139Measure Life

Equipment EUL RUL Ref
Furnace 20 6.67 [555]548]
Unit Heater 18 6 549
Boiler 20 6.67 548
Electric Resistance Heating 20 6.67 550
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 92019, Energy Standard for Buildings ExceptRé& Residential Buildings
(ASHRAE, 2019), Table 68, https://www.ashrae.org/technicatesources/standardsnd-guidelines/readonly-
versionsof-ashraestandards

[562]546] 2021 INTERNATIONAL ENERGY CONSERVATION CODE (IECC) | ICC D(@TAL2020)EEable
C403.3.2(5https://codes.iccsafe.org/content/IECC2021P2/chapdere-commercialenergyefficiency

[563]547] New Jersey Commercial New Construction Industry Standard Practice Aralygased for Rutgers

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

{565]549] Ecotope Natural Gas Efficiency and Conservation Measure Resource Asse088nsection 5.2.3,
https://ecotope-publicationsdatabase.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

[5674}———Placeholder assumption based on NRElEtion model relationships between efficiency and part load
ratio
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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 CommercidlMultifamily
Baseline Condition RF

Baseline Existing

End UseSubcategory Control

Measure Last Reviewed November 2022

Description

Boiler reset controlautomatically adjust the boiler water temperature basedthe outdoor air temperatureBoiler cut

out controls use sensors to determine when outside air has reached a specific temperature and turn off the boiler and its
connected heating systen@ptionally, a timer taontrol whenheating equipmentomes on and when it goes aiffay also

be includedThese controls are most often installed together using controls that accomplish both functions.

This measure is limited to ceiut controls on norcondensing boilers since boiler reset savings is minimal for non
condensing boilers. Both boiler reset and-cuit controls are applicable to condensing boilers.

Note: Measures in common areas of higse multifamily buildings (more than three stories) follow commercial protocol.
Measuresn low-rise multifamily buildings or within dwelling units of higlke multifamily buildings follow residential
protocol.

Baseline Case
Existing boiler without controls.
Efficient Case

Installation of boiler reset and/or cutut controls.Thea & & (i riSininiién temperaturesetpointmust be set no more than

mMmn RSINBSE 10208 YIydzFlF OGdzNBNRE NBO2YYSYRSR YAYAYdzy NBGdzNy

Annual Energy Savings Algorithm

Annual Electric Energy Savings

wQm U716
Annual Fuel Savings
w4 1 mygey O 00 06 @1
WM GiIiYO —m7m
pTT
Peak Demand Savings
3 076
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Daily Peak Fuel Savings
31 b (o]

Lifetime Energy Savings Algorithms:

Lifetime Electric Energy Savings

3 QEQ 076
Lifetime Fuel Savings
YR & FYRI G i07Y

Calculation Parameters

Table3-140Calculation Parameters

Description Value Units Ref

ne¢KSNY Annual fuel savings Calculated Thermslyr
n ¢ K SphNY Daily peak fuel savings Calculated Therms/day
n ¢ KSNY Lifetime fuel savings Calculated Therms
Savings Factor: estimated percent reductio 552
SF in heating load due to controls being Look upin Table3-141 % 553
installed.
Look up inAppendixC
EFLK Equivalent full load hours for heating EFTe—mng_‘g hrs 554
* and Cooling EFLH
Caph Input capacity of boiler Site-specific kBtu/hr
EUL Effective useful life SeeMeasure Life&Section yrs
100 Conversion from kBtu to therm 100 kBtu
Table3-141Savings Percentage
Control Type Savings Ref
Boiler Reset 5.0% 552
Boiler CutOut 1.7% 553

Boiler Reset & CuDut 5%

456



HVAC

Peak Factors

Table3-142Peak Factors

Coincidence Factor (CF) N/A
Natural gas peak day factor (PDF) SeeAppendix 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 eseful Iif
(RUL) of the boiler. If boiler RUL unknown, assume 1/3 of the boiler EUL.

Table3-143Measure Life

Boiler Controls Smaller of: boiler RUL or 7.33 N/A
Boiler (steel watetube) 22 7.33 555
Boiler (steel fireube) 25 8.33 555
Boiler (cast iron) 35 11.67 555
References

[569]552] GDS Associates, Inc. Natural Gas Energy Efficiency Potential in Massachusetts, 2009, p. 38 Table 6
https://ma-eeac.org/wpcontent/uploads/5_NaturaiGasEEPoteniatin-MA.pdf

[570]553] Arkansas Technical Reference Manual, Ver8iénVolume 2, pag@23 ,https://apsc.arkansas.gov/wp
content/uploads/AR_TRM_V9.1_Volume_1_2_and_3_eB81-82.pdf

[574][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. Chapfew@8g and Operating Cosfable 4.
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3.5.8 BOILER ECONOMIZER

Market CommercialMultifamily
Baseline Condition NC/RF

Baseline Existing

End Use Subcategory Control

Measure Last Reviewed November 2022

Description

This measure covers the installation of a boiler economidso known as stack economizers and feedwater economizers
Boiler economizers are designed to recover heat from hot flue gasdesh is therused to preheat boiler feedwater
therebyreducing heating requirements. Condensing and conventinoaicondensingeconomizers are the two principal
types of boiler economizers.

Non-condensing or conventionalconomizersare typically aito-water heat exchangers armberate above the flue gas
dew point to avoid condensatiofp56563556].

Condensing economizers allow condensing of the exhaust gas components and reduce the flue gas temperature below its
dew point.This results iatent heatbeing recapturedtherebyimproving theeffectiveness of waste heat recovery
558

This measure is applicable to the installation of condensing anecoodensing economizers on boilers serving space
heating loads and process loads and is restricted to-cmmdensing, forced draft burnemlders.

Note: Measures in common areas of higke multifamily buildings (more than three stories) follow commercial protocol.
Measuresn low-rise multifamily buildings or within dwelling units of higlhe multifamily buildings follow residential
protocol.

Baseline Case

The baseline condition is a n@mondensing, forced draft burner boiler serving space heating or process loads without a
boiler economizer.

Efficient Case

The compliance condition is a n@ondensing, forced draft burner boiler serving space heating or process loads with a
non-condensing or condensirpiler economizer.

Annual Energy Savings Algorittem

Annual Electric Energy Savings
3 Qw0 076
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Annual Fuel Savings

Economizer for BoilerServing HVAC Loads

v« ¢« = QY0000
NI didoey ——
pTT
Where,
oy
0"Y'0o “YYO
T

Economizer for BoilerServingProcesd oads

0 “Y"Oluvx ) (va.‘O

WM Gidq T
Where,
‘0"Y'O "YT “YYO
Peak Demand Savings
3o (i (o]

Daily Peak Fuel Savings
FYRI i FYRI 4 i0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QEQ 0716
Lifetime Fuel Savings

3V i YR G i07YD

Calculation Parameters

Table3-144 Calculation Parameters

Variable Description Value Units Ref
neKSN Annual fuel savings Calculated Therms/yr
n ¢ K Sehid Daily peak fuel savings Calculated Therms/day
neKSN Lifetime fuel savings Calculated Therms
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Variable Description Value Units Ref
ESF Energy Savings Factor Calculated N/A 559
Cap Input capacity of qualifying unit Sitespecific kBtu/hr
Sitespecific If unknown usethe
Baseline dll-fire boiler flue gas default of 420Ffor hot water
To Lo ) °F 560
temperature as it exits the stack boilers and 50€Ffor steam
boilers®”
T Energy efficientdll-fire boiler flue gas  Site-specific. lunknown look up in oF 557
d temperature as it exits the stack Table3-145 T
Temperature Reduction Efficiency;
t ffici i f Sit ific. lunk
TRE percentage efficiency |n-creases or itespecific. lunknown N/A 559
stack temperature reduction, per 40 use a default 00.01
reduction in net stack temperature
Equivalent Full Loadours of operation Look up inAppendixC. Heating and
EFLK for the average unit during the heating Cooling EFlAppendixc-Heating Hrslyr 560
season and-Cooling-EFLH
100 Conversion from kBtu to therms 100 kBtu/Therms

t r tion in net stack
0 Stepped reductio i et stac 0 oF
temperature, in °F

8,766 Process load boiler operating hours 8,766 Hrslyr 563 563

UF Utilization factor 0.419 N/A 563

PDF Gas peak day savings factor Lookup inTable3-146 N/A

EUL Effective useful life SeeMeasure LifeSection Years

Table3-145Energy Efficient Boiler Flue Gas Temperature

Equipment Type Conventional Economizéié13° Condensing Economizgf14t

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 tempeoataonéteresing
economizer is 250°F. The average temperature drop is assumed to be halfway between the baseline and efficieaturennpi@imum:

(420°F + 250°F ) / 2 = 335°F

139|bid, the minimum stack temperature for a n@endensing economizer is 250°F: (500°F + 250°F ) / 2 = 375°F

140|bid, the minimum stack temperature for a condensing economizer is 75°F: (420°F + 75°F ) / 2 = 247.5°F

141bid, 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

Table3-146 Peak Factors

Electric coincidence factor (CF) N/A

Natural gas peak day factor (PDF) SeeAppendix 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.

Table3-147Measure Life

Boiler 20 6.67 555 555
References
[573]556] ! { 5h9% GLYLINRGAYy3 {GSIY {@adSY tSNF2NNIyOSY ! {2dzNDS6221 F2N LyRdzadNE

https://www.energy.gov/sites/prod/files/2014/05/f15/steamsourcebook.pdf

[574]557] USDOEy! 5+! b/ 95 a'!b! C!/ ¢! wLbD hCCL/9 9ySNHE& ¢ALBAY {¢9!a {GSFY ¢AL) { KSS
https://www.energy.gov/sites/prod/files/2014/05/f16/steam26a_condensing.pdf

[575]558] USDOHy! 5+! b/ 95 a!b! C!/ ¢! wLbD hCCL/9 9OQVYERMNBY GRMLIAY {¢9!a {iGSIFIY ¢ALI { KSS
https://www.energy.gov/sites/prod/files/2014/05/f16/steam26b_condensing.pdf

[576]559] ! { 5h9X 4! 5x!b/ 95 al!b!C!/¢!wLbD twhDw!a 9ySNH& ¢ALBAY {¢9!a {GSIY ¢AL {
CSSRolGSNI 902y 2YAT SNBA T2NJ 21 4GS 1SHd wSO20SNEDPE yOROD
https://www.energy.gov/sites/prod/files/2014/05/f16/steam3_recovery.pdf

[577560] ECCCNYS 2020 Table C403.3.2(5): Minimum Efficiency Requirememsid3aiFired Boilers & Table
C404.2: Minimum Performance of Water Heating Equipment
https://codes.iccsafe.org/content/NYSECC2020P1/chagtee-commercialenergyefficiency

{578]561] Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide
Evaluator, May 2022

fetN

N

ot

- alifornia eTRM, CPUC Support Tables: Effective Useful Life and Remaining Useful Life

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

[580]563] 2022 lllinois Statewide Technical Reference Manual for Energy Efficiency Version 10.0: \(2022g 2
Pg 357https://www.ilsag.info/wp-content/uploads/Il=
TRM_Effective 010122 v10.0 Vol 2 C and | 09242021.pdf
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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
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3.5.9 GAS CHILLERS

Market CommerciaMultifamily
Baseline Condition TOSINC

Baseline Code

End UseSubcategory Equipment

Measure Last Reviewed January 2023

Changes-Since-Last-\ersio

Description

This measure describes the energy savings resulting from installingfaeded 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
basedona@ NA i KYa gAGK 1S8 OFNAIO6ftSa OFLGINBR 2y GKS FLIWXAOFGAZ2Y F2N¥Y 2N FNBY YI yd

Note that this measure applies to only absorption chillers, in keeping with ASHRABD®9. &fficiency specifications. For
other types of gas chillers, or complex cooling systems, consider using a custom analysis approach.

Baseline Case

Minimally codecompliant gasfueled absorption chiller with a baseline efficiency as defined in ASHRAE®E®1
Efficient Case

A new efficient gagueled absorption chiller, more efficient than code.

Annual Energy Savings Algoritrem

Annual Electric Energy Savings

3 Qw0 076

Annual Fuel Savings

WM GI6ON oo oo 000 pm
oW O6W
Peak Demand Savings
F (1 (o)
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Daily Peak Fuel Savings
3D i@ 3'YRi ¢ i0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QEQ 076
Lifetime Fuel Savings
3D b FYRI G i07YD

Calculation Parameters

Table3-148Calculation Parameters

Variable Description Value Units Ref

neKSN Annual fuel savings Calculated Therms/yr
n ¢ K SN Annual winter fuel savings Calculated Therms/yr
Thermsymmer Annual summer fuel usage Calculated Therms/yr
n ¢ K SpdY Daily peak fuel savings Calculated Therms/day
n ¢ KSHNN Lifetime fuel savings Calculated Therms
IR Input rating Sitespecific MMBtu/hr
Cap Coolingcapacity of gas chiller Site-specific MMBtu/hr
Sitespecific, if
COR Coefficient of performance of baseline unit ~ unknown look up in N/A 565 565
Table3-149
COR Coefficient of performance of energy efficient un Site-specific N/A
Look up in
AppendixC
EFLE Equivalent full load hourgoolin Heating and Cooling
q goo0ling EFLIA ;
Heating-and-Coolin(
EFLH
CF Electric coincidence factor Look up irTable N/A
3-150
Look up inTable
PDF Gas peak day factor 3150 N/A
10 Unit conversion, Therms/MMBtu 10 Therms/MMBtu
EUL Effective useful life SeeMeasure Life Years

Section
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Table3-149Minimum Gas Chiller Efficiencies, AHRAE 92019

Air cooled absorptiorsingle effect 0.6FL
Water cooled absorptiorsingle effect 0.7FL
. - ) 10FL
Absorption double effectindirect fired
1.05 IPLV
) o 10FL
Absorption double effectdirect fired
1.0 IPLV

Peak Factors

Table3-150Peak Factors

Electric coincidence factor (CF) N/A

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

Measure Life
The effective useful life (EUL) is 20 ydafsif571564}.
References

[581]564] DEER 2014
[582]565] ASHRAE 90.1 2019 Table 63.1
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3.5.10ELECTRIC CHILLERS

Market CommercidlMultifamily
Baseline Condition TO$NCEREP
Baseline CodéDual

End UseSubcategory Equipment

Measure Last Reviewed December 2022

Changes-Since-Last-\ersio

Description
This prescriptive measure targets the useetgfctric chillers irall commercial facilities

This measure applies to new construction, replacement of failed equipment, or end of useful life. The baseline chiller is a
minimally codecompliant chiller with an efficiency as required by ASHRAE Stdg 20119 which is the current code
adopted by the state of New Jersey

Baseline Case
New Construction/Replacement of Failed Equipment/End of UsefulChigercompliant with ASHRAE Std. 9€2019.

Early replacement: Use dual baseline. Baseline isspieeific preexisting equipment for first baseline period. Baseline is
chiller compliant with ASHRAE Std. SR01L9 for second baseline period.

Efficient Case
Chillerwith an efficiencygreaterthan code.

Annual Energy Savings Algorithm

Annual Electric Energy Savings

3QAEQ Y £ 00D 00w O
Annual Fuel Savings
3 G i 070
Peak Demand Savings

EXON) “Y¢ £ {6 'O 'O O
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Daily Peak Fuel Savings
31 b 670

Lifetime Energy Savings Algorithms:

Lifetime Electric Energy Savings

No dual baseline:
3 Q40 3 Qi 07YD
Dual baseline:
Qa0 3O | 00 @A G BE @i YD R | 0D D@ Qo 098D YYD

Lifetime Fuel Savings

No dual baseline:

YD id FYRi Gi07YD
Dual baseline:

YD i FYRI 46§ "RG00I & Ot @i OEYD YR 6 i Qb Ead@®i Qa 098D YYD

Calculation Parameters

Table3-151Calculation Parameters

nl1zKkK Annual electric energy savings Calculated kWh/yr
N1 Peak Peak Demand Savings Calculated kw
n 12k Lifetime electric energy savings Calculated kwh
Tons/Unit Rated capacity of cooling equipment. Sitespecific Tons

TOS/NC: Look up irable

Integrated Part Load Value of baseline 3-152
IPLY equipment,the efficiency of the chiller EREPSitespecific. If kw/ton 567 1567
under partialload conditions unknown look up inTable
3-152

Integrated Part Load Value gfialifying
IPLV unit, the efficiency of the chiller under Site-specific kW/ton
partiatHoad conditions
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TOS/NC: Look up irable

Full Load Value of baseline equipmethie 3-152
FLV efficiency of the chiller undeull-load EREPSitespecific. If kW/ton 567 567
conditions unknown, look up iTable
3-152
Full Load Value afualifyingequipment
FLV the efficiency of the chiller undéull-load Site-specific kWi/ton
conditions

Look up inAppendixC
Heating and Cooling

EFLH Equivalent Full Load Cooling Hours FL hr 568 568
o Cooling-EFLH
CF Electric coincidence factor Table3-153 N/A
EUL Effective useful life SeeMeasure Life&Section Years

Table3-152Water-Chilling Minimum EfficiencyASHRAE 90¢2019(Table 6.8.13)

Equipment .
Size Category
Type FLV (kW/ton) | IPLV(kW/ton) | FLV (KW/to
tons < 150 1.188 0.876 1.237 0.759
Air Cooled
tons > 150 1.188 0.857 1.237 0.745
. tons < 75 0.750 0.600 0.780 0.500
Water Cooled Positive
Displacement 75 +< tons < 150 0.720 0.560 0.750 0.490
150=<tons < 300 0.660 0.540 0.680 0.440
(rotary screw 300=<tons < 600 0.610 0.520 0.625 0.410
_and scroll)
tons=>600 0.560 0.500 0.585 0.380
tons < 150 0.610 0.550 0.695 0.440
150 < tons < 300 0.610 0.550 0.635 0.400
Water Cooled
. 300 < tons < 400 0.560 0.520 0.595 0.390
Centrifugal
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 maximizelpadtefficiency. 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

Table3-153Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) 0.67 566 566
Natural gas peak day factor (PDF) N/A

Measure Life
The effective useful life (EUL) is 23 yeHi89}[576569
References

[583]566] New Jersey Board of Public UtilitiesS ¢ WS N& S& Q& / t Mdtogols SoyVBadHeResoNd@ 3 NI Y
Savings: FY2022 Addendufdew Jersey Board of Public Utiliti€922) pg 27

[584]567] ASHRAE Standard 92019, Energy Standard for Buildings Except-Rise Residential Buildings.
(ASHRAE, 2019), Table 6-8.https://www.ashrae.org/technicatesources/standardend-guidelines/readonly-
versionsof-ashraestandards

{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. 200kasure Life Report Residential and Commercial/Industrial Lighting and HVAC
Measures Prepared for the New England State Program Working Group (SPWG).
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3.5.11MAKEUPAIR UNIT

Market Commercial/Multifamily
Baseline Condition TOS/N@I

Baseline CodéDual

End Use HVAC

Measure Last Reviewe December 2022

Description

This section provides energy savings algorithmsrfake up air systemsn commercid applicationsThese systems utilize
an indirect gadired process to heat 100% outside air (OA) to provide ventilation or ropkar to commercial and
industrial spaces. The unitary package must contain an indiredirgalswarm air furnace section.

Theannual OA heating load per cfm of OAfQvasdetermined for each NewWerseyocation by scaling thkeating load
derived from thelllinois TRM V9.0singheating degree days for each location

The IL TRM & 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, % °F, 55 °F, and & °F. The loads are then summed for the entire year.

To determine the appropriate value, follow the guidance below to Tesele3-155Fable3-154155through Table
3-167Fable3-166167.

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 baseemperature of55 °F (HDB5) for heating in C&l settings. Third, select the climate zone. Fourth, select
an appropriate heated to supply air (SA) temperature. Use the resuliingaue

The four scenarios available are indicative of the following building applications and operating schedules:

1. 24hour-a-day and 7day-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. Usgable3-156Fable3-155156through Table3-158Fable3-157158

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 Tdb&e3-15JFable3-158L59through Table
3-161Fable3-160161

3. 7:00 AM to 9:00 PM Mondalriday, 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 cRAthretail stores with DOAS. Useble
3-162Fable3-161162through Table3-164Fable3-163164.

4. 7:00 AM to 9:00 PM Mondalriday operation, with HVAC operating schedule of 3,911 hours per year, typical of
school buildings with DOAS. UBgble3-165Fable3-164165through Table3-16 7/ Fable3-166167.
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Baseline Case

The baseline case is a makp air unitthat contains a norcondensing gafired warm air furnace compliant with ASHRAE
Std. 90.1¢ 2019 and IECC 2021.

Efficient Case

The efficient case is an efficient malgg air unit that contains aendensinggasfired warm air furnace with a thermal
efficiency higher than code.

Annual Energy Savings Algorithm

Annual Electric Energy Savings

o 0 6 "00 30
3QNQ M —

Annual Fuel Savings

c
o
o
Cc:
o
o

NI G o@ 0w
Rkt al p Tt T
Peak Demand Savings
. 3QuQ |, |
3 5 O

Daily Peak Fuel Savings
YR i FYRi ¢id 00

Lifetime Energy Savings Algorithms:

No dual baseline:
3 QW 3QEQ 07YD
Dual baseline:
3060 30 | 00601 & BF o YD QA0 | Qb Ead@® i Qa 008D YYD

Lifetime Fuel Energy Savings

No dual baseline:
FYRI ai  ©"Mi aio7Yd
Dual baseline:
YR G FYRI GO i "0Q6IQI & QE @u YD YR 6T QD EDHE i Qa YOV YYD
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Calculation Parameters

Variable Description

Annual electric energy savings

nlzkK
neKSNY
N1 Aea
n ¢ K Sey ¢
nl 2K

n ¢ KSR

than

CFM

nt

Effan ,motor

8,52042

Qoa

Eff

Eff,

100,000

CF

PDF

EUL

Table3-154 Calculation Parameters

Annual fuel savings
Peak Demand Savings

Daily peak fuel savings

Lifetime electric energy savings

Lifetime fuel savings
Supply air fan runtime

Supply fan airflow

Additional pressure drop of the
condensing heat exchanger of warm ai

furnace section

Combined fan and motor efficiency

Conversion factor

Annual outside air heating load per cfrr

of OA

Baseline non condensing efficiency

Efficient condensing efficiency

Conversion from Btu to therm

Electric coincidence factor

Gas peak demand factor

Effective useful life

Value
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated

Use one of the 4 scenario
in the description above

Site'specific

-0.15

0.6
8,520

Look up infable
3-156Table3-155156
throughTable3-167/able
s

Look up inrable
3-155Fable3-154155

Sitespecific. Use the
same efficiency metric as
Eff,
100,000
Look up infable
3-168Fable3-167168
Look up inrable
3-168Table3-167168
See

Measure Life

HVAC

Units Ref
kWh/yr
Therms/yr
kw
Therms/day
kwh

Therms
Hours

ft3/min

Inch w.g. 570

N/A 570
N/A

Btu/cfm 570

N/A 571

N/A

Btu/therm

N/A

N/A

Years

12Fan horsepower (HP) calculation constant of 6,356 for standard air conditions adjusted by 1 HP = 0.746 kW, or (6,3568,52D4@) this kW

calculation.
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Variable Description Value Units Ref

Measure-LifeSection
See

RUL Remaining useful life of existing unit Measure Life Years
Measure-LifeSection

| Table3-155154155 Furnace Baseline Efficiencies

Furnace Type Size Category (kBtu input) Standard 90.12019

Nonweatherized 80% AFUE
Weatherized 81% AFUE

Gas Fired <225

Gas Fired X HHPp 81% Et

Nonweatherized excluding mobile home 83% AFUE
Qil Fired <225 Nonweatherized mobile home 75% AFUE
Weatherized 78% AFUE

Qil Fired X HHP 82% Et

| Table3-1561551568760 Annual Operation Scenario for HDD45

Annual Btu/cfm
tran = 8760 Hours Sl : )
At Supply Air Temperature Of
Climate Zone
T5°F 85°F 95°F 105°F

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
PineBarrens 115,338 140,651 165,962 191,275
Statewide Average 115,016 140,258 165,499 190,741

| Table3-1574561578760 Hour Annual Operation Scenario for HDD55

Al | Btu/cf
tfan = 8760 Hours Qea (Annual Btu/cfm)

At Supply Air Temperature Of

Climate Zone

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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Annual Btu/cfm
tfan = 8760 Hours Qoa ( , )
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

Table3-1581571588760 Hour Annual Operation Scenario for HDD65

Annual Btu/cfm
tran = 8760 Hours Qoa( . )
At Supply Air Temperature Of

Climate Zone
°F

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
PineBarrens 196,445 253,034 309,623 366,211
Statewide Average 197,376 254,232 311,089 367,945

Table3-159458159 7300Annual Operation Scenario for HDD45

Annual Btu/cfm
tran = 7300 Hours Qoa( )

At Supply Air Temperature Of

. . 75°F 85°F 95°F 105°F
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
PineBarrens 92,538 112,917 133,296 153,674
Statewide Average 92,280 112,602 132,924 153,245

Table3-1604581607300 Annual Operation Scenario for HB®

Qoa (Annual Btu/cfm)
At Supply Air Temperature Of

tran = 7300 Hours

Climate Zone
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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Annual Btu/cfm
tran = 7300 Hours Qoa ( . )
At Supply Air Temperature Of

Central 130,169 162,007 193,845 225,683
PineBarrens 128,709 160,190 191,671 223,152
Statewide Average 128,481 159,906 191,331 222,756

Table3-161166161 7300 Annual Operation Scenario for HB®

Annual Btu/cfm
tran = 7300 Hours Qoa( . )
At Supply Air Temperature Of

: . °F 85°F 95°F 105°F
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
PineBarrens 157,549 202,925 248,301 293,678
Statewide Average 158,295 203,886 249,477 295,069

Table3-1621611625266Annual Operation Scenario for HDD45

Qoa (Annual Btu/cfm)

At Supply Air Temperature Of

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
PineBarrens 63,458 77,575 91,691 105,808
Statewide Average 63,281 77,358 91,435 105,513

Table3-1631621635266 Annual Operation Scenario for HB®

Qoa (Annual Btu/cfm)
At Supply Air Temperature Of

tran = 5266 Hours

Climate Zone
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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Annual Btu/cfm
tfan = 5266 Hours Qoa ( , )
At Supply Air Temperature Of

Central 88,765 110,585 132,405 154,226
PineBarrens 87,769 109,345 130,920 152,496
Statewide Average 87,614 109,151 130,688 152,226

Table3-1641631645266 Annual Operation Scenario for HB®

Annual Btu/cfm
tran = 5266 Hours Qoa( . )
At Supply Air Temperature Of

: . °F 85°F 95°F 105°F
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
PineBarrens 107,524 138,586 169,647 200,708
Statewide Average 108,033 139,242 170,451 201,659

Table3-1651641653911Annual Operation Scenario for HDD45

Qoa (Annual Btu/cfm)

tran = 3911 Hours -
At Supply Air Temperature Of

. . Gk 85°F 95°F 105°F
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
PineBarrens 45,704 55,876 66,049 76,221
Statewide Average 45,577 55,720 65,865 76,008

Table3-1661651663911 Annual Operation Scenario for HB®

Qoa (Annual Btu/cfm)
At Supply Air Temperature Of

tran = 3911 Hours

Climate Zone
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

475



HVAC

Annual Btu/cfm
tfan = 3911 Hours Qoa ( , )
At Supply Air Temperature Of

Central 64,272 80,141 96,011 111,880
PineBarrens 63,551 79,242 94,934 110,625
Statewide Average 63,438 79,102 94,766 110,429

Table3-1674661673911 Annual Operation Scenario for HB®

Annual Btu/cfm
tran = 3911 Hours Qoa( . )
At Supply Air Temperature Of

: . °F 85°F 95°F 105°F
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
PineBarrens 78,411 101,275 124,138 147,001
Statewide Average 78,782 101,754 124,725 147,697

Peak Factors

Table3-1681L6768Peak Factors

Peak Factor Value

Electric coincidence factor (CF)

SeeAppendix-G-Natural-Gas-Peak-Day
Natural gas peak day factor (PDF) FactorSeeAppendix G: Natural Gas Peak De
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.

Table3-169168L69 Measure Life

Make-up Air Unit
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References

{587570] 2022 lllinois Statewide Technical Reference Manual for Energy Efficiency V10: Volume 2 Commercial and
Industrial Measures(2021), Pg 40812, https://www.ilsag.info/wp-content/uploads/IL
TRM_Effective 010122 v10.0 Vol 2 C and |_09242021.pdf

{588]571] ASHRAE Standard 92019, Energy Standard for Buildings Except-Rtse Residential Buildings.
(ASHRAE, 2019), Table 68, bttps://www.ashrae.org/technicatesources/standardand-guidelines/readonly-
versionsof-ashraestandards

{589]572] DEER 2014 Elttp://www.deeresources.com/filessDEER2013codeUpdate/download/DEEREL4
table-update 201402-05.xIsx
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3.5.12HEAT OR ENERGY RECOVERY VENTILATOR

Market Commercial/Multifamily
Baseline Condition NC/RF/TOS
Baseline CodéExisting

End UseSubcategory HeatRecovetVAC

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 condioned air and incoming outdoor air. ERVs and HRVs employ-air heat exchangers to recover energy

from exhaust air for the purpose of pnditioning outdoor air prior to supplying the conditioned air to the space, either
directly or as part of an aonditioning 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 thgurposes of this measure, ERVs and HRVs are distinguished as follows:

Energy Recovery Ventilator (ERMpnsfers both sensible (heat content) and latent (moisture content) heat
between supply and exhaust airstreams.

Heat Recovery Ventilator (HRVyansfers sensible heat only between supply and exhaust airstreams.

Baseline Case

The baseline condition for this measure iseammercialor multifamily highrise buildingwith an ASHRAE 62c2mpliant
exhaust fan system with no heat or energy recovery.

Efficient Case

The compliance condition for this measure iscammercialor multifamily highrise buildingwith an ASHRAE 62.2
compliant exhaust fan system equipped with AHRI certified ERV or HRV components.

Annual Energy Savings Algoritrem

Note: Conversions from SEER to SEER2, EER to EER2, and HSPF to HSPF2 cap\pedodindtifiodeCompliant [Field Code Changed

Efficienciesppendix-ECodeComphant-Efficiencies

Annual Electric Energy Savings

30QGQ 3QBQ  3NEQ  3QWQ
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Cooling energy savings:

For ERVs:
o ® 600 0'QQ 0 r O oo,
> Pt T MO QQ; @i
For HRVs:
e PBLY 6700 0°QQ Y YR
30k pht T MO QQ; @i
Heating energy savings (both ERVs and HRVSs):
gty 6 00 O"Q" Y R Y P
sagn 22V R h "o @ i

pht 1 TO"Y0C'O
Fan energy savings:

3 Q40 oy W i i Qi

Calculate baseline and qualifying fan kw as folltt®se first equation if values are known, otherwise use second
equation:

- 6 00 30
o tpj@g MO @ ; 0@ T e
o 00 00
ow ; ™ T
Annual Fuel Savings
gty 600 0°Q YooY R
i a i P2 i i oo Q i

p et 1O QQp,

Summer Peak Demand Savings

For ERVs:
b ™@® 600 0y 0 13 O f G - W . o
s plt mmo'oY n h °
For HRVs:

143 Representsdtal 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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Daily Peak Fuel Savings

pgTY 6 00 0@ hh Y 3
phlt m o'oY
YR i FYRI 4000

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q

Lifetime Fuel Savings

YD1 id

Calculation Parameters

nlzK
NeEKSN
N1 Peak
n i K SN
nlak
niKSM

nzK

nizK

n 1 2K

k\Nfan, b

kVVVan, q

CFM

3 Qi 07YD

YD G i07YDd

Table3-170169170 Calculation Parameters

Annual electric energy savings
Annual fuel savings
Peak Demand Savings
Daily peak fuel savings
Lifetime electric energy savings
Lifetime fuel savings

Annual electric energy savings durir
cooling season

Annual electric energy savings durir
heating season

Annual electric energy savings due 1
fan operation

Total electric power of baseline
supply and exhaust fans

Total electric power of efficign
supply and exhaust fans

Volume of supply air

Calculated
Calculated
Calculated
Calculated
Calculated

Calculated

Calculated

Calculated

Calculated

Calculated

Calculated

Sitespecific

HVAC

kWh/yr
Therms/yr
kw
Therms/day
kwh

Therms

kwh

kwh

kWh

kW

kw

F/min
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VEUEL][

Eﬁwx,lolal

Eﬁwx‘sens

Ef@lec,c

EER

HSPE

Efffuel.h

Ti ndoor,h

Tindoor.c
Hindoor

Eﬁan,mech

Efﬁan‘molor

nt

HP

Description

Total effectiveness of heat exchange
per rating in accordance with AHRI
Standard 1060

Sensible effectiveness of heat
exchanger per rating in accordance
with AHRI Standard

Seasonal average energy efficiency
electric cooling equipment (SEER ¢
IEER)

Energy efficiency ratio of electric
cooling equipmerit4

Heating seasonal performance factc
of electric heating equipmeft®

Efficiency of fossil fuel heating
equipment (AFUE, Br E)

Indoorheatingsetpoint temperature

Indoor coolingsetpoint temperature
Enthalpy of indoor air

Mechanical efficiency of ERV fans
Efficiency of ERV fan motors

Pressure drop at nominal airflow in
the ERV as rated in accordance wit
AHRI Standard 1060

Total fan horsepowenf the HRV or
ERV unit fans

HVAC

Sitespecific N/A {580]573]
Sitespecific N/A {580]573]
Sitespecific, if unknowmookup in
Appendix ECodeCompliant Btu/watt- 574
Efficienciefppendix-ECodeComplant hour
Efficienciedor equipment type and size
Sitespecific, if unknowookup in
Appendix ECodeCompliant Btu/watt-
Efficienciefppendix-ECodeCompliant hour
Efficienciedor equipment type and size
Site-specific, if unknowtook up in
Appendix ECodeCompliant Btu/watt-
EfficienciesppendixECodeCompliant hour
Efficienciedor equipment type and size
Site-specific, if unknowtook up in
A . )
N ppendlx EdeeCompllant A N/A
Efficienciefppendix-ECodeCeompliant
Efficienciedor equipment type and size
Site-specific, if unknown use 70°F °F
Sitespecific, if unknown use 70°F °F
Lookup inFable3-170Table3-171based
Btu/lb
0N Tindoor
Sitespecific, ifunknown use 0.67 N/A 575
Sitespecific, if unknown use 047 N/A [583]576]
Site-specific Inches of KO
Sitespecific HP

144 SEER rated equipment should use the EER metric to calculate peak demand savings. and SEER2 rated equipment shouli ms¢rithéoEER

calculate peak demand savings. Conversions between EER, EER2, SEER, and SEER? are listeH iisApimm8i#f reeded-caleulate EER as

pedeen

00 5 "YOO e VO
1451f needed, convert COP to HSPF as follows:

"OY0 "B G0 08 p ¢

16Based on ¥ hp-gole polyphase motor. 10 CFR 431.446
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VEUEL][ Description
LF Load factor
hrs, Operating hours in the cooling seasc
hrs, Operating hours in the heating seasc
Houtdoor,c Enthalpy of outside air during coolin
Houtdoor,n Enthalpy of outside air during heatin
Avg. outdoor temperature during
Toutdoor,c .
cooling season
Avg. outdoor temperature during
Toutdoor,h

heatingseason

Peak outdoor temperature during

Toutdoor,qpeak .
cooling season

Peak Enthalpy of outdoor air during

Houtdoor,c.peak .
cooling season

Electric heating factor, to account fo

Fetecteat presence of electric heat
Fuel heating factor, to account for
FFue\Heat
presence of fuel heat
108 Specific heat of air x density of inlet
' air @ 70°F x 60 min/hr
Density of inlet air at 70 °F x 60
45 .
min/hr
60 Minutes per hour
1,000 Conversion factor, one kW equals
1,000 Watts
100,000 Conversion from Btu to therms
0.746 Conversion from horsepower to kW
33,013 Conversion factor frpm horsepower
to ft.Ib/min
5.202 Conversion factor from inches of
' water to pounds per square ft
CF Electric coincidence factor
PDF Gas peak day factor

Value
Site-specific, if unknown use 0.92

Look up in
Fable3-171Table3-172

Look up in
Fable3-17iTable3-172

Look up in
Table3-171Table3-173

Look up in
Fable3-171Table3-173

Look up in
Fable3-174Table3-173

Look up in
Fable3-174Table3-173

Look up inFable3-173Table3-174

Look up inFable3-173Table3-174

Usel if electric heat otherwise use 0

Use 1 iffuel heat otherwise use 0

1.08

4.5
60
1,000

100,000
0.746

33,013

5.202

Look up inFable3-174Table3-175
Look up inFable3-174Table3-175

N/A

hrs
hrs
Btu/lb

Btu/lb

N/A
N/A
BTU/h°FCFM

Lb.min/ft3.hr
Min/hr
kw/w

Btu/therm
KW/HP
(ft.Ib/min)/
hp
Ib/t2)/ inH,O

N/A
N/A

HVAC

Ref

fs88]581]

579

ts86]
[579]

ts8A1580]

584580

580

fs8A[580]

te891582]

te891582]
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VEUEL][ Description Value Ref

SeeMeasure Life
EUL Effective useful life Measure-Life Years
Section

Table3-171170171 Indoor Enthalpy

Temperature, Fdoor (°F) Enthalpy, Hndoor at 50% Relative HumidityBtu/Ib)

65 22.7
66 23.2
67 23.7
68 24.2
69 248
70 25.3
71 25.8
72 26.4
73 27.0
74 275
75 28.1
76 28.7
77 29.3
78 29.9

Table3-172471172 Heating and Cooling Houts

NJ Climate Region Heating Hours, his Cooling Hours, hgs

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 Calculatedrom TMY3 data for representative weather stations for each NJ climate zone. Cooling hours are defined as any hour whreaioutdo
temperature is above 65°F for the months of June through August and heating hours are defined as any hour when otedywerature is below
65°F for the months of October through April. The heating and cooling hours above represent the count of each in a tgpicsbgieal yearNote:
these values may ovarstimate hours for buildings with limited operating hours such as offices, schools, etsp&iic estimate should be used when
possible.
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NJ Climate Region Heating Hours, hrs Cooling Hours, hgs

Statewide Average 4,953 1,820

Table3-173172173 Outdoor Air Temperature and Enthalp$?

Avg. outdoor Avg. outdoor Avg enthalpy®?of = Avg enthalpy

Relative temperature!>® temperature outdoor air at of outdoor air at
NJ Climate Regiol Humidity (96) during cooling during heating duing cooling duing cooling
(]

season, Jutdoor,c season, dutdoorh season, Ritdoor,c season, fidoor,c
(°F) (°F) (Btu/lb) (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
PineBarrens 74.34 73.70 43.40 32.33 15.22
Statewide 72.61 73.91 43.82 32.14 15.31

Average

Table3-174173174 Peak Outdoor Air Temperature and Enthalpy

. . Peak outdoor temperature during cooling Peak Enthalpy of outdoor air at duing cooling
NJ Climate Region o
season, Iuldoor‘c,peak( F) season, IB{Jldoor‘c,peak(BtU/lb)

Northern 89 40.24
Southwest 93 42.28
Coastal 90 41.26
Central 93 42.28
PineBarrens 94 41.22
Statewide Average 91 41.32

149 Average of NOAA hourly relative humidity from January 20R28cember 2022 for each climate zone representative weather station (Northern =
Allentown, PA; Southern = Philadelphia, PA; Coastal = Atlantic City, NJ; Central = Trenton, NJ; Pine Bargre AifMicsce Base, NJ)

150 Calculated from TMY3 data for representative weather stations for each NJ climate zone. Cooling hours are defined as/heg batdoor air
temperature is above 65°F for the months of June through August and heating hours are defined as any houtdduerain temperature is below
65°F for the months of October through April. The average heating and cooling temperatures are the average temperatseehotiisefor the typical
meteorological year.

151 |bid.

2/} £ Odzt F SR QALK 1 {1w!'9 5FL8i2yQa 2ytAyS LBAeOK2YSUNRO G(G22t% dzaiAy3d GKS F@SNY3IS bw StSgLiAz2y 27F
https://daytonashrae.org/psychrometrics/psychrometrics_imp.html#start

153 |bid.
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HVAC

Peak Factors

Table3-175174175Peak Factors

Electric coincidence factor (CF) 0.69 {584]577]

Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Fact

Measure Life
The effective useful life (EUL) is 14 wE&85] [578].
References

{590]573] _Performance Rating of aio-air exchanges for Energy Recovery Ventilation Equipri@HRI, 2018).
https://www.ahrinet.org/sites/default/files/202206/AHRI_Standard_1061_SI_2018.pdf

[594]574] 10 CFR 430.32 (c)(1) , December 202Ps://www.ecfr.gov/current/title-10/chapterll/subchapter
D/part-430

[592]575] ASHRAE 90.1 2013, Section 6.5.3.1.3, June BOf4/arkanarzesh.com/wp
content/uploads/2016/09/ASHRAE%2092013%20%20P.pdf

{593]576] 10 CFR 431.446 , December 2Q&8s://www.ecfr.gov/current/titie-10/chapterll/subchapterD/part-
431

5771 . F &SR 2y . D39 wW5S8@St2LIvSyid 2F wSAARSYGAIFf [2FR tNRFAES F2NJ/SydNrf ! AN

research, the Maryland Peak Definition coincidence factor is 0.69. This study is not publicly available, but is
referenced by M. M. Straub, Using Availaliitormation for Efficient Evaluation of Demai&ide 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: Monthinnual Temperature Normal§1991-2020), December 2022
http://climate.rutgers.edu/stateclim_v1/norms/monthly/index.html

{597]580] NSRDB, TMY3 data, December 202@s://nsrdb.nrel.gov/datasets/tmy

{598]581] Proposed Standard Savings Estimation Protocol for-Beaium Efficiency Motar€ascade Energy,
November 5, 2012. Table 6: Load Factor by Nameplate hp and End Use. November 5, 2012

[599]582] ASHRAE Fundamentals 20Zlhapter 14 Climactic Design Conditiens
https://handbook.ashrae.org/Handbook.aspx#
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https://handbook.ashrae.org/Handbook.aspx
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3.5.13DEMAND CONTROLLED VENTILATION

Market Commercial
Baseline Condition RF
Baseline Existing
End UseSubcategory Control

Measure Last Reviewed February2024March 2026

Changes Since Last Versio ¢ 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 constahime, singlespeed

rooftop units (RTUS)

{__ Clarified the use of equipment EUL and host RUL in measure life section

1 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 gher 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 g@nd the C@concentration in the air increases in proportion to the number of occupants.
The C@concentration provides a good indicator of overall air quality. Demand control ventilation (DCV) systems monitor
indoor air C@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 Datausingf8e 68 f  y OS LR AYyi® {SS (GKS W5SYlFLyR /2y{iNRBttSR xSyidAtl
Section of the lllinois Statewide Technical Reference Manual V11 for further explaj#igfi583]

If DCV is installed together with either dual enthalpy economizer controls or a supply fan VFD on the same
constantvolume rooftop unit, refer to sectiof.5.24for 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 Algorittem

Annual Electric Energy Savings

o 6 6 .
>0 pm Yo pht o ©
Annual Fuel Savings
... 6
YR di— YO je}
pht 1t T
Peak Demand Savings
XN 076

Daily Peak Fuel Savings
Y @ 3'YRi 4 i0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3QQ 3'QdQ 07YD

Lifetime Fuel Energy Savings

FYRI ai @Mi aio"Yd

Calculation Parameters

Table3-176175176 Calculation Parameters

nltzKkK Annual electric energy savings Calculated kWh/yr
ne¢KSNN Annual fuel savings Calculated Therms/yr
n ¢ K SeY Daily peak fuel savings Calculated Therms/day
nlauk Lifetime electric energy savings Calculated kwWh
n ¢ KSHNY Lifetime fuel savings Calculated Therms

Totalareasquare footage of the conditioned

A .
space impacted by the measure

Site-specific Ft
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Description Value

Look up inFable
3-176Table3-177
Look-up-infable3-177
Fable3-178 ook up in
Table3-178or Table
3179

. . )

SkEiecool DCV eergy savings factor for cooling

SFEiecHeat DCV eergy savings factor f@lectricheating

Electric heating factor, used to account for thi

FolecHeat presence or absence of an electric heating © (B_L e SEM_C
heating: 1.0 Otherwise:
system
0.0
. . Look up inFable
SFel DCV fuebavings factor for heating 2ble3-180
. 1 (itfossil-fuel-heat)
Fuel heating factor, used to account for the ) |
FrueHeat presence or absence of a fossil fuel heating ° ,(gt erwisefue .
heating: 1.0 Otherwise:
system
0.0
. - Look up inFable
CF Electric coincidence factor ble3-181
Look up inFable
PDF Gas peak day factor ble3-181
10 Unit conversion, Therm/MMBtu 10
EUL Effective useful life SeeMeasure LiféSection

HVAC
Units Ref

kWh/1,000 f¢  [590]583]

KWh/1,000 f¢  [590]583]

N/A

Therms/1,000

" 5961583
N/A
N/A
N/A
Therm/MMBtu
Years 584

Table3-177476177 Energy Savings Factor for Cooling (kWh/1,009 ft

Pine Statewide
Building T North | | h
uilding Type ortl Coastal Central Barrens Southwest Averagést
362 368 366 359 334

Office- Lowrise (1 to 3 Stories) 267

Office- Mid-rise (4 to 11 Stories) 211 286 291 289
Office- Highrise (12+ Stories) 250 340 345 344
Religious Building 720 978 994 989
Restaurant 471 640 650 647

Retail- Department Store 363 493 501 498
Retail- Strip Mall 251 341 347 345

154Weighted average based on NJ climate zone distribution.

283 264
337 314
970 903
634 590
489 455
338 315
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» Pine Statewide
Bulldlng Type North CoaStal Central
330 448 455 453 444 413

Convenience Store

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

| Table3-178177.78 Electric Heating Savings with Heat Purgkwh/1,000 ff)

Pine Statewide
Building Type Coastal Central I Southwest v
| Barrens Average
163 167

Office- Lowrise (1 to 3 Stories)

Office- Mid-rise (4 to 11 Stories) 125 100 110 106 109 112
Office- Highrise (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

155Weighted average based on NJ climate zone distribution.

489



HVAC

Pine Statewide
Building Type Coastal Central Southwest
Barrens Average
436

Other 424
Enclosed Parking Garage 185 149 163 158 163 167

Table3-179178L79Electric Heating Savings with Electrical Resistafiéah/1,000 ff)

Pin tatewi
Building Type \[elqig} Coastal Central e Southwest Staewide
Barrens Average

474 488 493

Office- Lowrise (1 to 3 Stories)

Office- Mid-rise (4 to 11 Stories, 374 301 329 319 328 331
Office- Highrise (12+ Stories) 501 403 441 427 439 443
Religious Building 3617 2012910  31863,186 308,085 317B,172 32023202
Restaurant 2610 210,100 230@,300 222,226  2289,289 23112311
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 15511551 12481248  13671,367  13231,323  1360Q1,360 13741374
High School 15431,513 42481218  43331,333 42041291  4327,327 43401340
College/ University 302,022 2432432  2662,662 25772577 265@,650 2678676
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 3738,738  361WB,619  37213,721 354,757
Other 14521452  11691,169  12801,280 @ 42391239 12741274 12861,286

Table3-180178180 Fuel Heating Savings (therm&2001,000SF)

Pine Statewide
Building Type Coastal Central Barrens Southwest Average

Office- Lowrise(1 to 3 Stories) 24 19 21 20 21
Office- Mid-rise (4 to 11 Stories) 16 13 14 14 14 14
Office- Highrise (12+ Stories) 22 17 19 19 19 19

Religious Building 155 124 136 132 136 137
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Pine Statewide
Building Type Coastal Central Barrens Southwest 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

| Table3-181180181 Peak Factors

Electric coincidence factor (CF) N/A

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

Measure Life

Use the smaller of the measure life (10 gr the remaining useful life (RUL) of host equipmenttrofit scenarios
[594]584]. If applied to a packaged HVAC system, the RUL of the host equipment is 5fyeadSCV is being installed
with a new HVAC systertie full measure life of 10 years should be used.

References

[600]583] 2023 lllinois Statewide Technical Reference Manual for Energy Efficiency Version 11 Volume 2:
Commerical and Industrial Measur@eptember 2022), Pg 351tips://www.ilsag.info/wp-content/uploads/IL:
TRM_Effective 010123 v11.0 Vol 2 C and | 092222 FINAL.pdf

g . asure-Life-Study-prepared-for The-Massachusetts-Joint-Utilities

[584] GDS Associates, Inc. 208&view of Energy Efficiency Measures/Programs Reference Document for the
ISO Forward Capacity Market (FCB)ne 2007.
https://www.energizect.com/sites/default/files/documents/Measure%20Life%20Report%202007.pdf
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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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3.5.14DEMAND CONTROLLED KITCHEN VENTILATION

Market Commercial
Baseline Condition RF
Baseline Existing
End UseSubcategory Control

Measure Last Reviewed January 2023

Description

Installation of variable speed drives (VSD) on commercial kitchen exhaustrfdmsakeup air fansallows the variation of
ventilation based on cooking load and/or time of day. This measure is targeted toesatential customers whose

kitchen exhaust fanand makeup air fansare 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 inves 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 &constant speedcommerciakitchen ventilationsystem
Efficient Case

The energy efficient condition iscammerciakitchen ventilation system equipped with a VSD and demand ventilation
controls and sensors.

Annual Energy Savings Algoritrem

Annual Electric Energy Savings

3 QW0 3R 3QWQ

p

. 6 "00 . .
3Q6Q V61 DOXIOQQQI POODLD'Y
PT T o

300 YO bbTYd 3000

Annual Fuel Savings

FYRI aiYO Qi p T
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Peak Demand Savings

o 300 50
s VL6l DOOI®AQQI

Daily Peak Fuel Savings
YR i FYRI 4 id 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3QEQ QA 07YD
Lifetime Fuel Savings
3 ik FYRI G i07YD

Calculation Parameters

Table3-182181182 Calculation Parameters

n 12 K Annual electric energy saving Calculated kWh/yr
neKSN Annual fuel savings Calculated Therms/yr
N1 Beak Peak Demand Savings Calculated kw
n ¢ K Sehd Daily peak fuel savings Calculated Therms/day
Lifeti lectri
N1k ifetime e e.c ric energy Calculated Kwh
savings
n ¢ KSNY Lifetime fuel savings Calculated Therms
Sitespecific
If actualflow is unknown, estimatéew
Uncontrolled design hood from hooddimensions—Forunlistaize:
CFM exhaust flow in cubic feet per Unlistedhoodsestimate 100 CFM per efmCFEM 588
minute. square-foeft? of plan areaFer
UL listed hoodsstimate 250 CFM per
lengtHlinear footof hoodinfeet
Estimation of CFM delivered
per kW consumed from both
1,4 1,4 CfrOFMKW  [586
400 exhaust and makep air fan 400 W [586f50586
motor
Hours Hours per day hood is Sitespecific, fiactual hours are unknown hrs 588 58
operated assume 5 hours per meal served.
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Variable Description Value Units Ref
Number of days kitchen is in . .
Days ) 4 Sitespecific Days
operation per week
Number of ks kitchen is i i ific, i | ks are unknown
Weeks umber of weel ‘s itchen is it~ Sitespecific, fiactual weeks are unknowi Weeks 588
operation assume 50 weeks per year.
Percentage of rutime spent Sitespecific, if actual values unknown
%FF within a given flow fraction = assume 30% of time at full flow, 30% of tin N/A 588
range at 75% flow, and 40% of time at 50% flow
Part load ratio for a given flown
PLR ) : Look upTable3-183Fable3-182183 N/A 588
fraction range
Y8 ¢ o Cooling savings factor 0.471 N/A 587
If kitchen-iscooled-then. %0MUA = 1.0
If kitchen-isnot cooled-then-must calculate
. . the-percentagfbof make up airthatis
. During the cooling seasor.w, th . rawnfrom - '
b0 YO percentzilge of mékﬁp air conditioned space N/A 588
that is conditioned B
If actual value is unknowsthenassume
30%, or 0.3.
Look upTable3-184Fable3-183184, If
o ) . percent of makeup air from dining room is 587
6o Heating savings factor MMBtu/kWh
Yoo 9 9 unknown assume 30%om-dining-rooror 588
0.3
CF Electric coincidence factor Look up inrable3-185Fable3-184185 N/A
PDF Gas peak day factor Look up infable3-185Fable3-184185 N/A
EUL Effective useful life SeeMeasure LifeéSection Years

Table3-183182183Part Load Ratios by Control and Fan Type and Flow Fraction (PLR)

Flow Fraction

convoltyp | Fowemsn |
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

Table3-184183184 Heating Savings Factor (&k)

Percent of Makeup Air from Nearby Make-up Air Directly Supplied to Make-up Air Directly Supplied to
Conditioned Space (Dining Room) Kitchen is NOT Heated Kitchen is Heated

0% 0 0.0088
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Percent of Makeup Air from Nearby Make-up Air Directly Supplied to Make-up Air Directly Supplied to
Conditioned Space (Dining Room) Kitchen is NOT Heated Kitchen is Heated

10%
20%
30%
40%
50%
60%
70%
80%
90%
100%

Peak Factors

0.0013
0.0026
0.0039
0.0042
0.0065
0.0078
0.0091
0.0104
0.0117
0.0130

0.0093
0.0097
0.0101
0.0105
0.0109
0.0113
0.0118
0.0122
0.0126
0.0130

Table3-185184185Peak Factors

Peak Factor
Electric coincidence factor (CF)

Natural gas peak day factor (PDF)

Measure Life
The effective useful life (EUL) is 15 yef#82].[585]

References

0.0 if the kitchen does not operate during dinner

SeeAppendix G: Natural Gas Peak Day Factors

Value

1.0 if kitchen operates during dinner

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

‘ Ref

Support Table

. FTYIYIVE - whload/Suppo EMb xisalifornia eTRM,
CPUC Support Tables: Effective Useful Life and Remaining Useful Life

f603]586] _Estimation of CFM delivered per kW consumed from both exhaust and-opaké 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 conditiorumale

[605]588] Mid-Atlantic Technical Reference Manual: VersioifMay 2020) https://neep.org/mid-atlantic-
technicatreferencemanuattrm-vi0, Pg 404
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HVAC

497




HVAC

3.5.15DESTRATIFICATION FAN

Market Commercial
Baseline Condition NC/RF
Baseline ISP/Existing
End UseSubcategory HVAC

Measure Last Reviewed September 2024

Changes-Since-Last-\ersio

Description

This measure applies to buildings with high bay ceiling construction without fans currently installed for the mfrpose
destratifying air Air stratification leads to higher temperatures at the ceiling and lower temperatures at the ground.
During theheating 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 arebyealized
a reduction of heat losthrough the roofdeck and walls as a result of a smaller temperature differential betviegoor
temperature and outdoor airThis 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 oufdeqr air
single story or top floor spaces) and where there is sufficient space to allow for appropriate spahm¢pof.
Other applications require custom analysis.

Installation must follow manufacturer recommendations sufficient to effectively destratify the esypimee.

Measure does not currently support facilities with night setbacks on heating equipment. Custom d@salysis
needed in this case.

Certain heating systems may not be a good fit for destratification fans, such as locations witrelbaity
vertical throw unit heaters, radiant heaters, and centralized forced air systems. In theseroasssyed
evidence of stratification shoulde confirmed, and custom analysis may be necessary.

ﬂi

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 Algorithen

Annual Electric Energy Savings

3QQ 3R QB
In all cases:
Q60 ) Qi
If building is electricially heated:

30 30 Wi C&p

QWBQ = s
e prmm o 0 0

Where,

Y, Y p
Yi & — Y a Q
<
Y Y ™
If building is not electricially heated:
3QEQ m
Annual Fuel Savings
— 30 30 Qi
FeRb ol p Mt m0'Q'Q
Annual Peak Demand Savings
3063 Q0 670

Daily Peak Fuel Savings
Y1 @ FYRI aib 0’0
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Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q 3QEQ 07YD

Lifetime Fuel Savings

YD & YR Gi07YD

Calculation Parameters

nltzK
ne¢KSNy
NThermseax
n12k

NThermsice
nkWh,
kwhan

nQ

nQu

Tw,s

Wian

h Ifan

Trd

CcopP

Table3-186185186 Calculation Parameters

Annualelectric energysavings
Annual fuel savings
Daily peak fuel savings
Lifetimeelectric energysavings
Lifetimefuel savings

Savings due to reduced heat loss from air
destratification (if building is electrically heatec

Annual electric consumption of fan

Heat loss reduction through the roof due to th
destratification fan

Heat loss reduction through the exterior walls
due to destratification fan

Average indoor air temperature for wall heat
loss, stratified case

Average indoor air temperature for wall heat
loss, destratified case

Rated fan wattage

Annual fan operating hours

Indoor temperature at roof deck, stratified cas

Indoor temperature at roof deck, destratified
case

Heating efficiency of electric heating system

Calculated
Calculated
Calculated
Calculated

Calculated
Calculated
Calculated

Calculated

Calculated

Calculated

Calculated

Sitespecific

Sitesspecific, if unknowrook up
in Appendix D: HVAC Fan anc
Pump Operating Hours

Site-specific or calculated

Site-specific or calculated

Sitespecific, calculate if needed
_COP = HSPF/3.413

HVAC

kWHhyr
Therms/yr
Therms/day
kWh
Therms
kWh
kWh
Btu/hr
Btu/hr
o {596}
589
o 1598
589
W
o, 1598
589
o o6
589
{596
N/A 589
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T ———a

he

Tstat

hs(at

ms

Hrmeat

29.31

100,000

PDF

EUL

Fuel heating system efficiency

Overall thermal resistance through the roof

Roof area

Overall thermal resistance through the exteric
walls

Area of exterior walls

Ceiling height/roof deck

Temperature set point at the thermostat

Vertical distance between the floor and the
thermostat

Estimated heat gain per foot elevation,
stratified case

Total annual heating hours

Conversion factor

Conversion factor
Peak day factor

Effective useful life

Sitespecific

Site-specific, if unknown
look up in

"""""""""""" HPft2F/Btu

Table3-187
Fable3-186187

Sitespecific

Site-specific, if unknown
look up in

Table3-187
Table3-186187

Sitespecific

Sitespecific

Sitespecific

Sitespecific,
if unknown use 5

0.8

Sitespecific, if unknown
look up inFable3-187

Table3-188
TFable3-188

29.31

100,000
See Appendix G

-See Measure Life section

Table3-187186187 Thermal Resistance Factors

Roof (Rr) 15.0

N/A

Ft2

Hr*ft>F/Btu

Fe

°F

Ft

Flit

Hours

kWh/therm

Btu/therm

N/A

Years

30.0

589
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wall (Rw) 6.5 13.0

Table3-188187188 Annual Heating Hours by Climate Zone

Northern 4,970
Southwest 4,896
Coastal 4,981
Central 4,969

Pine Barrens 4,899
Statewide Average 4,955

Peak Factors

Table3-189188189 Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) NIA I savings 589
from cooling
Natural gas peak day factor (PDF) Look up iMppendix G: Natural Gas Peak Day Fac

Measure Life
The effective useful life (EUL) is 10 ydagdf596589}.
References

{606]589] lllinois TRM v11, Destratification Fan, pg. 4&#ps://www.ilsag.info/wp-content/uploads/Il=
TRM_Effective_ 010123 v11.0 Vol 2 C and | 092222 FINAL.pdf

156 Annual heating hours calculated as the total number of hours colder than 65°F for each climate zone, using representdéaations and TMY3
weather data.
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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-\ersio

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 spaes. 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 orcmditioned space in the building.
Efficient Case

The efficient condition is sealed duct work within an unconditioned or semditioned space in the building.

Annual Energy Savings Algorithms

Annual Electric Energy Savings

Yo Yoo YQuQ
Where,
YQosQ 600 600 6 &R 0000 YY'O P
T o on @n v 00 'YOOY
YQ0 6 00 6 00 6 & 0000 YY'O L
px 6an n v 00 "0°Y0D "O
Annual Fuel Savings
6 "00 6 "00 ) P

(pml(}l pXO(.Or] 0O wn 000 O Y'Y O mn
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Peak Demand Savings

L

B w QI
* 000 0
Daily Peak Fuel Savings

3D G @wMi aid 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q 3QEQ 07D
Lifetime Fuel Savings
3YMi b Wi a{07Yd

Calculation Parameters

Table3-1901891.90 Calculation Parameters

n1zkK Annual electric energy savings Calculated KWh/yr
N1 2cHBing Annual electric energy savings, cooling Calculated kWh/yr
N1 2n&ing Annual electric energy savings, heating Calculated kWh/yr
neKSNY Annual fuel savings Calculated Therms/yr
N1 Beak Peak Demand Savings Calculated kw
n e K S & Daily peak fuel savings Calculated Therms/day
n 2K Lifetime electric energy savings Calculated kwWh
neKSNIY: Lifetime fuel savings Calculated Therms
Capool Capacity of air cooling system Sitespecific ton
Capeat Output capacity of air heating system Site-specific kBtu/hr

Standard duct leakage test result at 25
CFMsg Pascal pressure differential of the duct Sitespecific CFM
system prior to sealing

Standard duct leakage test result at 25
CFMsq Pascal pressure differential of the duct Sitespecific CFM
system after sealing

Sitesspecific, if unknown look ug

Btu/W:-h 590
in Table2-94Table3-191 unAvnr

SEER Seasonal energy efficiency ratio
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Variable Description Value Units

Sitesspecific, if unknown look ug

HSPF Heatin nal performance factor
s eating seasonal performance facto in Fable2-04Table3-191

Distribution efficiency before duct sealin

and insulation 0.89

D&re
Look up inrable3-19ZFable
3-194192

SeeAppendixC Heating and

EFLkbol Cooling equivalent full load hours Cooling EFLAppendixc
Heating-and-Gooling EFLH
SeeAppendixC Heating and

EFLkRba Heating equivalent full load hours Cooling EFlAppendixc
Heating-and-Gooling EFLH

AFUE Annual fuel utilization efficiency

400 Rule of Thumb, CFM/ton Site-specific, if unknown use 401

. . Semiconditioned space: 0.0
Cooling thermal regain factor based on .
42¢& Unconditioned space or

duct location
outdoors: 1.0

. . Semiconditioned space: 0.4
Heating thermal regain factor based on N
42 & Unconditioned space or

duct location
outdoors: 1.0

12 Unit conversion, kBtu/hton 12

100 Unit conversion, kBtu/therm 100

CF Electric coincidence factor Look up inFable2-96Table3-193
PDF Gas peak day factor Look up inFable2-96Table3-193
EUL Effective useful life SeeMeasure Life&Section

Table3-191190191 SEER and HSPF Values

Btu/W-hr

N/A

N/A

Hrs

Hrs

CFM/ton

N/A

N/A

kBtu/
hr-ton

kBtu/therm

N/A
N/A

Years

HVAC
Ref

590

592

F-291590]

592

592

591

Product Class SEER HSPF

Split systems air conditioners 13
Split systemg heat pumps 14
Single package unitsair conditioners 14
Single package unitsheat pumps 14

Table3-192191192 AFUE Values

8.2

8.0

Product Class AFUE

Nonweatherized gas furnaces 0.80
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Product Class AFUE

Weatherized gas furnaces 0.81

Peak Factors

Table3-193192193 Peak Factors

Electric coincidence factor (CF) 0.69 592

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

Measure Life

Table3-194193194 Measure Life

Equipment EUL Ref
Duct Sealing 15 {2433]591]

References

f66A[590] 10 CFR Subpart C of Part 48@ps://www.ecfr.gov/current/title-10/chapterll/subchapterD/part-

Support Table

AAA

[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.
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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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3.5.17EC MOTORS

Market CommerciaMultifamily
Baseline Condition RF

Baseline Existing

End UseSubcategory Motor

Measure Last Reviewed DecembeiMay 20262

Changes Since Last Versio ¢  gprrected 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 repldnenout scenarios are not eligible
because ECM technology is required in new equipment by federal efficiency staf@@@{s93].

Interactive factors should be applied for motors that supply cooling or heatiagtount for the reduced cooling loadr
increased heating loagssociated with the lower wattage ECM motor. Interactive factors do not apply if the motor is
located outside of the conditioned air hydronicpathway.

Baseline Case

An existing HVAC fan or pump with a sirgpeed, shadegbole (SP) or permanersplit 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 KE@)r

Annual Energy Savings Algorithm

Annual Electric Energy Savings

3000 wQ® Yo

For blower fans:

foliv] © 0" , "O "Oii "Owo 6
® oRTTT 0 i p @
' ® Oowvo . ., . s s
3QWQ ———— 00 0i p Owo
pmtmm
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For circulator pumps:

WwQ® ———— Oii p Owd o6

pht
QAR ®_9© "Oii (0]
3 = ii w0
pht T P
If motor wattage is unknown, estimate as:
™ T @00
o
Annual Fuel Savings
D4 S— 34MI G i © 0% "O "Oii ‘O 6 s
T pmmT phm v @ P
Peak Demand Savings
3@ © OO, O "Ow 6 6 "0
—— 0
phtmtm P
Peak Daily Fuel Savings:
FYRI i FYRI 4 id 0’0
Lifetime Energy Savings Algorithms:
Lifetime Electric Energy Savings
3 QW 3QEQ 07YD
Lifetime Fuel Savings
3D G FYRI Gi07Yd
Calculation Parameters
Table3-195194195 Calculation Parameters
Variable Description Value Units
n 12 K Annual electric energy savings Calculated KWh/yr
n 1 2K  Annual electric heating savings Calculated kWh/yr
n 1 2K Annual electric cooling savings Calculated KWh/yr
p¢KSN Annual fuel savings Calculated Therms/yr
PeakbBemand-Savingemand
N Peak ea : man Calculated kW
savings

HVAC
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Variable
D¢ K Selid
J LT
n ¢ K SN

Wh
W

Effnotor

Hrs,

Hrs

ESkF
ESF
LF

HVAG

HVAG

HVAG

CF
PDF
0.746
1,000

100

EUL

Description

Peak day fuel savings

Lifetime electric energy savings

Lifetime fuel savings
Wattage of baseline motor
Wattage of efficient motor

Motor efficiency

Motor operating hoursheating

Motor operating hourscooling

Energy savings factor, heating
Energy savings factor, cooling
Motor load factor

HVAC interactivity factor,
electric

HVAC interactivity factor,
demand

HVAC interactivity factor, fossil
fuel

Coincidence factor
Gas peak demand factor
Conversion factor
Conversion factor
Conversion factor

Effective useful life

Value
Calculated
Calculated
Calculated

Sitespecific, if unknown calculate
from HP

Sitespecific

Sitespecific, if unknown look up in
Fable3-195Table3-196

Sitespecific, ifunknown seeAppendix
D: HVAC Fan and Pump Operating
Hours

Sitespecific, if unknown se&ppendix
D: HVAC Fan and Pump Operating
Hours

0.23
0.38
0.9

SeeAppendix F: HVAC Interactivity
Factors

SeeAppendix F: HVAC Interactivity
Factors

SeeAppendix F: HVAC Interactivity
Factors

Look up inrable3-197Fable3-196197
Look up infable3-19 7 able3-196197
0.746
1,000
100

SeeMeasure LifeéSection

Units

Therms/day

kWh

Therms

Watts

Watts
N/A

Hrs

Hrs

N/A

N/A

N/A

N/A

N/A

N/A
N/A

KWh/HP
Watts/kW
MMkBtu/Therms

Years

HVAC

Ref
596
595
595
595

| Table3-196195196 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

Table3-197196197 Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) 0.8 594 S
Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Factors

Measure Life

The remaining useful lifeRUL for retrofit projects is assumed tequal to the smaller or the motor EUL or the Rifithe
host equipment. Default RUL of the host equipment is 1/3 of the EUL.

References

[610]593] Federal standards: U.S. Department of EneFgyleral Register. 164th ed. Vol, 3aly 3, 2014.
https://www.govinfo.gov/content/pkg/FR201407-03/pdf/FR201407-03.pdf

[611]594] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Rrograms
Residential Multifamily, and Commercial/Industrial Measures. Version 6. April 16, 2018.

[612]595] US DOHEgvaluation of Retrofit Variabi®peed Furnace Fan Motpdanuary 2014.
https://www.nrel.gov/docs/fy140sti/60760.pdf

f613]596] DOE Building Technologies Office. Energy Savings Potential and Opportunities-ffifigicy Electric
Motors in Residential and Commercial Equipment.

https://www.energy.gov/sites/prod/files/2014/02/f8/Motor%20Energy%20Savings%20Potential%20Report%202

01312-4.pdf. Accessed December 22
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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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3.5.18ECONOMIZER CONTROLS

Market Commercial/Multifamily
Baseline Condition NC/RF

Baseline Existing

End Use Subcategory Control

Measure Last Reviewed  February202March 2026

Changes Since Last Versic ¢ added note directing users to the Advanced Rooftop Controls section when tt
measure includes DCV or a supply fan VFD on consblunne, singlespeed RTUs

1 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
one measuring returir enthalpy and one measuring outdoor air enthalpy. Dampers are modulated for optimum and
lowest enthalpy to be used for coolingretrofit 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 demaadtrolled ventilation (DCV) or a supply fan VFD on
the same constanvolume rooftop unit, refer to sectio.5.243-5-24for advanced rooftop controls.

Baseline Case

RF:The baseline condition the sitespecificHVAQunit with fixed outside air (no economizet)se sitespecific tonnage
for calculation.

NC: New construction installations only eligible if economizer not required by code. The NC baseline isfreeiteand
codecompliant HVAC unit with fixed outside air. Use-specific tonnage for calculation.

Efficient Case

Theefficiency condition is assumed to be an enthalpy econonmégeipped with sensathat monitor the enthalpy of
outside air and return air and modulate the outside air damper to optimize energy performance.
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Annual Energy Savings Algorithm

Annual Electric Energy Savings

.

3QEQ  YE &ad

Annual Fuel Savings

3D & i 070
Peak Demand Savings
3@ 1
Daily Peak Fuel Savings
3Ymi ia iy}

Lifetime Energy Savings Algorithms:

Lifetime Electric Energy Savings

3'QuQ 3QwQ 07YD

Lifetime Fuel Energy Savings

YR 4 o'Mi §i07Yd

Calculation Parameters

Table3-198197198 Calculation Parameters

nltzK Annual electric energy savings
N1 Peak Peak Demand Savings
nlak Lifetime electric energy savings

Rated capacity of the cooling system retrofitted wi

Tons f
an economizer

(KWh/ton)econ Annual electric energy savings per ton of cooling

CF Electric coincidence factor

PDF Gas peak demand factor

Calculated
Calculated

Calculated
Site specific
Look up inFable
3-198Table3-199

Look up iriFable
3-199Table3-200

Look up irFable
3-199Table3-200

HVAC

KWhiyr
kW
kWh

Tons

HrsAnkWh/ton 597

N/A

N/A
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Description Value Units Ref

EUL Effective useful life SeeMeas‘ure Life Years
Section

Table3-199198199 Economizer savings kWh per Cooling Ton

Building Type (KWh/ton) econ

Assembly 27
Big Box Retail 152
Fast Food Restaurant 39
Full Servic&ertavranRestaurant 31
Light Industrial 25
Elementary School 42
Small Office 186
Small Retail 95
Religious 6
Warehouse 2
Other 61

Peak Factors

Table3-200199200 Peak Factors

Peak Factor Value Ref

Electric coincidence factor (CF) 0

Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Facto

Measure Life

The effective useful life (EUL) is 10 ydagslError! Reference source not founi98]

References

597 New York Standard Approach for Estimating Energy Savings from Energy Efficiency Rydfgnains
1013. (New York State Joint Utilitiez0222026), Appendix J PE289-12901013-1014
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Fibdd/SFH-E/NYS%20TRM%20V1hiho$:/dps.ny.gov/system/files/documents/2026/01/nysm-
v13_consolidated clean.pdf
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3.5.19MICROPROCESSBRSED CONTROLS

Market Commercial
Baseline Condition RF

Baseline Existing
End UseSubcategory HVAC

Measure Last Reviewed February 2025

Description

These deviceprovide intelligentmicroprocessobased contrologicfor commerciakteam and hydronibeating systems
and commercial air conditioning systenThey optimize energy consumption by adjusting burecompressorun

LI GGaSNya G2 YFHGEOK (KS deaidisSvyQa t2FRd ¢KSe OFy 068 dzaSR (2 O2ydNRf 3JFa 2N 2Af O
furnace system.

Baseline Case

A heating or cooling system system without an intelligent microprocessor cefieblise economizer.

Efficient Case

A heating or cooling system system with an intelligent microprocessor control.

Annual Energy Savings Algorithsn

Annual Electric Energy Savings

3 QA0 QEQ O
Where,
o 6 @ -
Q6iQ oW pmn nO (6]0)
Annual Fuel Savings
3D G i YD b O j
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Where,

YD1 6 6 &N [oNe0)]
ta 0 QQp nimmt 1t
To calculate savings in gallons of delivered fuel fug#e3-200-Table3-201

Table3-201206201 Fuel Savings in Gallong Delivered Fuel

Delivered Fuel Fuel savings (gallons)

oil 0@ 3IYDI A i
p8
< 3D G
Propane Y'o& -
TP @

Annual Peak Demand Savings

3@ 076
Daily Peak Fuel Savings
YD @ 3'YRi 4 i0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3060 3£ 7 E %5,
Lifetime Fuel Savings
3D G FYRiI G i07Yd

Calculation Parameters

Table3-202201202 Calculation Parameters

nlzK Annual electric savings Calculated kWh/yr
N 1 Beak Peak electric savings Calculated kw
niauk Lifetime electric savings Calculated kwh
ne¢KSNY Annual fuel savings Calculated Thermslyr
n ¢ K S Daily peak fuel savings Calculated Therms/day
n ¢ KSNY Lifetime fuel savings Calculated Therms
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Annual consumption of uncontrolled

Thermgnnual ) Calculated Therms/yr
boiler or furnace
Heating capacity of uncontrolled boile
Cap Ing capacity ot u : Site-specific Btu/h
or furnace
Eff Heating efficiency of uncontrolled boile Sitespecific N/A
or furnace
Look up imAppendixC
. ) Heati d Cooli
EFLKH Effective fulload hours, heating EFLea n ar_1 9o mg Hrlyr
HAppendixG-Heating
and-Cooling-EFLH
Look up imAppendixC
. . Heati d Cooli
EFLE Effective fulload hours, cooling EFLea in a'? 90 |r?g Hriyr
HppendixC-Heating
ane-Cooling-EFLH
A i ings f
Fuvge pproximate energy savings factor 0.144 N/A 1607][1/600]
cooling
Fugn Approximate energy savings factor 0.128 N/A 1
heating
100,000 Conversion from Btu to therm 100,000 Therm/Btu
1.4 Conversion from therms to gallons of ¢ 14 Therms/gal {e0A1]{e99]
0.916 Conversion from therms to gallons of 0.916 Therms/gal 1
propane teo7]11i600]
SeeAppendix-Gabl
PDF Gas peak day factor ae N/A
3-203
) . SeeMeasure Life
EUL Effective useful life Years

Measure-LifeSection

Peak Factors

Table3-203202203 Peak Factors

Peak Factor Value Ref

Natural gas peak day factor (PDF) SeeAppendix 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

fe06}{598}599
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References

[644]598] New Jersey Board of Public Utiliies b Sg WSN& S& Q& TMPrBtocylstOMeSsNEE t NB ANI Y
Resource Savings, FY2021 Addendum, Appendix A Measure Lives
{615} Intellidyne LLC & Brookhaven National Laboratofi®6SERDA: A Technology Demonstration and
Validation Project for Intellidyne Energy Saving Conittarch 2007, Page 3, TableA¥erage of the Four Degree
Day Adjusted Heating Sites
http://smartbuildingproducts.com/casestudies/files/NY SERDA%20final%20report2@03.pdf
[616]599] OakRidge-National-Laboratofmel Conversi j erizati
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3.5.20GUEST 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 sensarsguest 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/ (1 KS 9a{ aeaisSvyQa lFoAtAaAdGe (G2 Fdziz2zYFGAOFrft& FRedzald GKS GSYLISN
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 apacupied. Measure applicable to Motel, Hotel and Dormitory

building types only.

Baseline Case
Hotel/motel rooms or dormitories with manual heating/cooling temperature-geints 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:

Yaoon Yoo YQQ

If fuel heat:
YyaaQn Qo
Where,
5 Y  Oii Y "Oii 0 6@ ‘000
2000 X p oy Qi X =~ 0 Cﬂl 'D‘C
poyY 00'Y
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Annual Fuel Savings

If fuel heat:

3V & i

Peak Demand Savings

HVAC

Daily Peak Fuel Savings

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

Lifetime Fuel Savings

Calculation Parameters

nlzK

Nl 2o

N2

neKSN
ﬁ 1 aeak
n ¢ K Soud

nl 2k

3Q0Q

YD G

3 Qi 07YD

YR G i0"YD

Table3-204203204 Calculation Parameters

Annual electric energy
savings

Annual cooling electric
energy savings

Annual heating electric
energy savings

Annual fuel savings
Peak Demand Savings
Daily peak fuel savings

Lifetime electric energy
savings

Calculated

Calculated

Calculated

Calculated
Calculated

Calculated

Calculated

"Oil X p @ Y Oii X 0 6@ 00T
PO 600 aft pg
"Oil X p @y Oi X 0 ¢y 0'0b
POy d "0YOp mumt 1t
Y QosQ yao "0
w! 000
YW & Y'YDi @i 0’00

kWh/yr

kWhiyr

kWhiyr

Therms/yr
kw

Therms/day

kwh
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n ¢ KSN
Cap
Cap

Th

Te

cop

AFUE

EER

Hrsyi

Pe

EFLH

Lifetime fuel savings
Heating Capacity
Cooling capacity
Occupied heating

setpoint temperature

Occupied cooling setpoin
temperature

Electric heating system
coefficient of
performance

Heating Annual Fuel
Utilization Efficiency

Cooling Energy Efficienc
Ratio

Weekly occupied hout¥

Heating setback
temperature

Cooling setback
temperature

Heating savings fraction
per degree of setback

Cooling savings fraction
per degree of setback

Heating Equivalent Full
Load Hours. Measure
applicable to Motel, Hotel
and Dormitory building
types only.

Calculated
Site-specific

Site-specific

Site-specific

Site-specific

Site-specific; use 1.0 for electric resistance heg

Sitespecific If unknown, use code compliant
efficiency when the equipment was neVf
equipment age unknown, use vintage efficienc
for site-specific equipment type iAppendix E:
CodeCompliant Efficiencidsppendix-ECode
: ciencies
Sitespecific. If unknown, use code compliant
efficiency when the equipment was new. If
equipment age unknown, use vintage efficienc
for site-specific equipment type ifppendix E:
CodeCompliant Efficiencidgppendix-ECode
; cioncies
Site-specific; default to 84

Site-specific; default to g- 5
Sitespecific; default to J+5
0.03

0.06

Look up imAppendixC Heating and Cooling
EFLAppendixG-Heating-and-CoolingEFLH

157 Default value assumesperating hours is 12 hours a day, 7 days a week.

Therms
Btu/hr

Tons

°F

°F

N/A

N/A

Btu/hr-wW

Hr/wk

°F

°F

N/A 600

N/A 600

Hr 601
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Cooling Equivalent Full
Load Hours. Measure

Look up imAppendixC Heating and Cooling

EFLH applicable to Motel, Hotel EFL . - LH Hr 601
and Dormitory building
types only.
12 Conversion from tons to 12 KBtu/hton
kBtu/hr
168 Hours per week 168 Hr/wk

Weekly hours for
setback/setup adjustment
7 7 Hr/wk
based on 1 setback/setuy i

per day, 7 days per week

Conversion from Btu to

3,412 KWh 3,412 Btu/kWh
100000 ~ Conversion from Btuto 100,000 Btu/therm
therms
CF Coincidence factor Look up infable3-205Fable3-204205 kW/kwWh
PDF Peak day factor Look up inrable3-205Fable3-204205
EUL Effective useful life SeeMeasure LiféSection Years

Peak Factors

Table3-205204205 Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) 0.65 602
Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Factors

Measure Life

Theeffective useful lifeEUL) for addon 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 equiptoait up in relevant HVAC measure).

References

[61A[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. MassacheiBit4, 2020 update,
measure code COMVAGHOS. Available online:
https://www.masssavedata.com/Public/TechnicalReferenceLibrary
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3.5.21SMART HERMOSTATS

Market Commercial/Multifamily
Baseline Condition TOS/NC/RF

Baseline Code/ISP/Existing

End Use Subcategory HVAC Control

Measure Last Reviewed April-2028/ay 2026

Changes Since Last Version q pdated links to-appendipok us
q . .

Description

The smart thermostat measure involves the replacement of a manually operated or conventional programmable

GKSNY2adl i 6AGK | G&YINIé GKSNY2aGlG O0RSTAYSR 06St24s00 ¢KAA YSI&dZNB 2yft& | LILIX A
heat pump, furnace, or rooffe units (RTUs) with capacity up to 300,000 Btu/h that serve normal conditioned spaces, not

semiconditioned spaces or spaces with large, frequently open doors (e.g., loading docks and car repair shops).

Thermostats for larger systems should be treated @@m measures. This measure may be a time of sale, retrofit, direct

install, or new construction measure.

Note: Measures in common areas of higbe multifamily buildings (more than three stories) follow commercial protocol.
Measuresn low-rise multifamily buildings or within dwelling units of higlke multifamily buildings follow residential
protocol.

Baseline Case

Retrofit and DI As a retrofit measure, the baseline equipment is theitn manually operated or properly programmed
thermostat that was replaced. If a manually operated smogrammable thermostat baseline is claimed, supporting
photographic documentation should be leExted.

Time of Sale or New ConstructioiThe 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 cerffitéfi®h3505] or has followed the
ENERGY STAR product requireniéntsf614606}.

Annual Energy Savings Algoritrem

As smart thermostats are control technologies, when possible, heating and cooling savings should be calculated based on
data from installed thermostat&506}{615667. 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 pumpelectran
heating.

Annual Electric Energy Savings

300 3R QG0

Where,
w0l 56500000 —— YO &
A o
wQ@® 06860 00D 0 i = . YO 5
i 0"Y0 "0
Annual Fuel Savings
SYRI @i'0660 07000 . vo X
O'YO pTT

Peak Demand Savin§%
3 LS
Daily Peak Fuel Savings
FYRI i Y01 4 i0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 Q40 3 Qi 07YD

Lifetime Fuel Energy Savings

FYRI ai @Mi aio"Yd

Calculation Parameters

Table3-206205206 Calculation Parameters

n 12 K Annual electric energy saving Calculated kWh/yr
neKSN Annual fuel savings Calculated Therms/yr
N1 Pea Peak Demand Savings Calculated kW

158 The smart thermostat measure as defined here (i.e., without a corresponding demand reduction program) is assumed to éraemdsavings.
Smart thermostats with a demand response program added on top may generate demand savings.
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Variable
n ¢ K Sebid
n 12k
n ¢ KSN

CCAP

Effool

HCARel

AFUE

HCARc

HSPF

SEIec,c

Skiech

Description
Daily peak fuel savings
Lifetime electric energy saving

Lifetime fuel savings

Cooling capacity of existing A
unit

Cooling efficiencyf controlled
unit (SEER, SEER?2, or IEER).
GSHP, use EER.

Heating capacity of existing
furnace unit

Annual Fuel Utilization
Efficiency

Heating capacity of existing
heat pump or electric
resistance unit

Heating seasonal performanc
factor of controlled unit

Electrical cooling percent
savings from thermostat
relative to baseline control

Electrical heating percent
savings from thermostat
relative to baseline control

Value
Calculated
Calculated
Calculated

Sitespecifi¢ if unknown use
program or sectorspecific
weighted assumption

If no assumption available,
use 115

Site-specific, if unknowrook

up inAppendix ECode
Compliant

Efficienciefppendix-ECode

’ ciencies
Sitesspecific, if unknown use

program or sectorspecific

weighted assumption

If no assumption available,
use 77

Site-specific, if unknowrook

up inAppendix ECode
Compliant

EfficienciefppendixECode

. ciencies
Site-specific, if unknown use

program or sectorspecific

weighted assumption

If no assumption available,
use 77

Sitespecific, if unknowook
up inAppendix ECode
Compliant
EfficienciefppendixECode
Compliant Efficiencies
For electric resistance heat,
use 3.412

Look up inrable3-20 A Fable
3-208207

Look up infable3-207Fable
3206204

Therms/day
kwh

Therms

kBtu/hr

Btu/W-h

kBtu/hr

N/A

kBtu/hr

Btu/W-h

%

%

HVAC

Ref

611

611

611

[608}64-7609}{609}f61-8616

[608}6-76091{609}f61-8616
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Variable Description Value Ref
Heating fuel percent savings Look Up i able3-20
Shel from thermostat relative to pinables-clf % [608}617609[609}[618610}
baseline control. -
Look up imppendixC
EFLH Full load hgurs for cooling Heating_and Coqling Hrslyr 603
equipment FLAppendixC-Heating-and
Cooling-EFLH
Look up imAppendixC
EFLH Full load h(?urs foheating Heating_and Cogling Hrslyr 603
equipment FLIAppendixc-Heatingand
Cooling-EFLH
C ion factofrom kBtu t
100 onversion factofrom kBtu to 100 KBiu/therms
therms -
! e Look up infable3-208Fable
F Electri incidence factor DU N/A
C ectric coincidence facto| 208 /
Look up inrable3-208Fable
PDF k factor PN N/A
Gas peak day facto 208 /
EUL Effective useful life SeeMeasure LifeéSection Years

Table3-207206207 Saving Factors for Smart Thermostats by Baseline Technology

Baseline Technology

Fuel and Function

Manual Programmable

Thermostat Thermostat unknown
Savings factor for electric cooling e&k 5% 3% 3%
Savings factor for electric heating <&k 4% 2% 2%
Savings factor for fuel heating,«aF 5% 2% 2%

Peak Factors

Table3-208207208 Peak Factors

Ref

Electric coincidence factor (CF)

Natural gas peak day factor (PDF)

N/A

SeeAppendix G: Natural Gas Peak Day Factors
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Measure Life
The effective useful life (EUL) IS 7.5 y¢ap3 616508}
References

[620]603] Simulations of prototypical buildings from NY TRM updated with NJ weather done by NJ Statewide
Evaluator, May 2022.

[621]604] 9b9wD, { ¢! wQa ljdZd t ATASR LINPRdzOGa tAad F2NJ aYFNUL GKSNyz2adlday
https://data.energystar.gov/dataset/ENERGYARCertifiedConnectedThermostats/7p2pwkbf

f622]605] ENERGY STAR Smart Thermostat Specification, from which most requirements based:
https://www.energystar.gov/sites/default/filess 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 highlevel 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 EULSs.
CA workpapers concludey@ar EUL using persistenmodeling. RTF concludes-géar EUL based on CA
workpapers and concerns that there is little basis for assumingtiomg persistence of savings, considering past
OKIFttSyasSa gAlK YI yida dé 2y5NNGgoSiastet dREesydddifis
communicating hardware and software downloading. For discussion, see Northwest Regional Technical Forum
April 2017 https://nwcouncil.box.com/v/ResConnectedTstats21

{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 electficroass.
http://www.michigan.gov/documents/mpsc/Cl_Programmable TStats MEMD_6_15_ 15 491808_7.pdf

[626]609] Relative to a programmable thermostat, smart thermostats have savings opportunities available from a
GavYlF NI NBO2@0SNEé¢ FdzyOiliAzys $gKAOK Syl o6tSa dzaSNm G2 aSd GKS GAYS GKSe
temperature as opposed to setting a time that theiushould start operating. Savings are also available from

AYLINEOSR SNNBN) RSGSOGAZ2Y FyYyR FTNRBY t201Ay3 2dzi 6dzAf RAy3a 200dzdr yiaQ FoAftAd

Individual case studies have demonstrated savings in a variety of small commerciatapydidut largescale
evaluations of smart thermostat savings have so far been limited to thermostats installed in residential
FLILX AOFGA2yad /[ 9!'wSadsg §Qa aDdzARS G2 {YIFINI ¢KSN¥2adldasg NBLR2NI&E (KS
residentialevaluations, relative to a baseline that blended programmable and manual thermostgts3%0for
gas savings; 148% for electric cooling savings; angl8% for electric heating savings.
https://www.clearesult.com/insights/whitepapers/guidt-smartthermostats/

[627]610] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table
for 2020,http://www.deeresources.com/files/DEER2020/download/SupportTablél 2020.xIsx

fe28]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 usisspsiiic, progranspecific, or
sectorspecific assumptions if available.
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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

HVAC
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3.5.22STEAM TRAP REPAIR/REPLACE

Market Commercial
Baseline Condition RF
Baseline Existing
End UseSubcategory Controls

Measure Last Reviewed May 2023

Description

This measure covers the repair or replacement of leaking or4toeugh steam traps in existing commercial steam
systems servedy fossil fuefired boilers. Steam traps that fail open all@xcess steam to escape, thus increasing the
amount of steam that must be generated to meet easke requirements. This measure is intended for the repair or
replacement of steam traps failed openly and requires the completion of a steam trap assessment to ensure the
number of failed opersteam traps are properly quéfied. This measure does not apply to municipal steam systems.
Energy savings from the installation of a stream trap monitoring system may not be claic@gunction with the saving
presented in this measure.

The savings in this measure are ységam trap. Savings should be multiplied by the total number of steam traps replaced.
This measure is applicable to low pressui5(psig) and high pressure (>15 psig) steam traps

Baseline Case

The baseline case is the existing leaking or Hlmough steam traps.
Efficient Case

The efficient case is the repaired or replaced steam traps.

Annual Energy Savings Algorittem

Annual Electric Energy Savings

QR 0710
Annual Fuel Savings

30 i

YD dio éii W,ano

Where,
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0 &ii om - ‘00 nigd® "o "0
ni Q@i QR

Annual Peak Demand Savings

3@ 016
Daily Peak Fuel Savings
Y @ 3'YDi 4 i0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QEQ 3QEQ 6710
Lifetime Fuel Savings
FMi ik YR ai07YDd

Calculation Parameters

Table3-209208209 Calculation Parameters

Variable Description Value Units Ref
neKSN Annual fuel savings Calculated Therms/yr
n ¢ K Sy Daily peak fuel savings Calculated Therms/day
neKSNI Lifetime fuel savings Calculated Therms
LOSSteam Hourly steam loss per failed trap Calculated Lb/hr
psia Absolute steam pressure Calculated psi

Sitespecific, if
unknown look up in
Table3-211Fable
e

psig Steam gauge pressure psi 612

Sitespecific, if
unknown look up in
Table3-211Fable
e

Eff Thermal efficiency of boiler Et or AFUE [612}621613

Site-specific, if
unknown look up in
Table3-211Fable
Zoo Ll

Hrs Annual hours trap pressurized Hours 612
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Variable

Fer

N hap

Fdischarge

Foss

Patm
60

Kn
0.97
100,000

PDF

EUL

Gauge Pressure (psig) Heat of Vaporization (Btu/lb)

0
1
2
5
10

Description Value

Site-specific, if
unknown look up in
Table3-211Fable
2ol

Internial diameter of steam trap orifice

If no condensate
Condensate return factor, used to account for the return: 1.00
proportion of energy lost that is returned to the syste  Otherwise, look up
via condensate line in Table3-211Fable
3-210211

- . Look up inrable
Heat of vaporization (latent heat) at system operatin

ressure 3210
P 3200210
Look up infable
Discharge coefficient 3-211Fable
3-216211
Look up inrable
Steam loss adjustment factor 3-211Fable
3210243
Atmospheric pressure 14.7
EYLANROIft&8 RSNAGSR 02y 60
Orifice area development factor T kN
EYLANROIf & RSNAGSR 02y 0.97
Conversion factor 100,000
SeeTable
Gas peak day factor 321 .
See M Lif
Effective useful life ee egsure e
section

Table3-210209210 Heat of Vaporization

970 15
968 20
966 25
960 30
952 40

Units

Inches

N/A

Btu/lb

N/A

N/A

psi

Ibm/ in®%&
1b%97-hr

N/A
N/A

Btu/therm

N/A

Years

945
939
934
929
920

HVAC

Ref

612

612

612

613

613

Gauge Pressure (psig)‘ Heat of Vaporization (Btu/lb)
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Gauge Pressure (psig) Heat of Vaporization (Btu/lb) Gauge Pressure (psig) Heat of Vaporization (Btu/lb)

50
60
70
80
90
100
110
120
125

Table3-211210211 Default Steam Trap Parameters

912
905
898
892
886
880
875
871
868

130
140
150
160
180
200
225
250

866
861
857
853
845
837
829
820

Guage pressure (psig)
Orifice size (ID)
Annual hours

Boiler efficiency

Steam loss adjustment factordg

Discharge coefficient {Khargd

Condensate return factor ¢§

Peak Factors

Table3-212211212 Peak Factors

7.2
0.25
2,525
0.80
0.369
0.70
0.363

86.7
0.156
6,558

0.80
0.369

0.70
0.363

Electric coincidence factor (CF)

Natural gas peak day factor (PDF)

Measure Life

The effective useful life (EUL) is 6 ygars3][622614}.

Look up imMAppendix G: Natural Gas Peak Day Factors
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References
[620]612] 9 w{ T -¢6A¢SANE { G SIY ¢NI LI {F @GAy3Ia {(GdzR&é3T ! LINAE HcI Hamyd LJA po

[630]613] al a4l OKdzaSGda tNRBINIY ! RYAYAAUGNIG2NB YR 9ySNHE 9FFAOASYyOe ! ROA&Z2NE / 2
tKIFaS Hé al NDK y3 HaAMT® t3ID cd

534



HVAC

3.5.23MAINTENANCE

Market Commercial/Multifamily
Baseline Condition RF

Baseline Existing

End UseSubcategory Maintenance

Measure Last Reviewed  April 2056

Changes Since Last Versi 9 Corrected-Btu/hlisted-in-deseription

1 Clarified descriptionlanguagelded EERated systems to kWh algorithr

Description

This section provides energy savings algorithms for existing HVAC tune ups in commercial applications. Efficiency of

G NR2dza 1 2!/ | yAda RS®NE RSANWRKNBOSASH 6 ¥AS I Yiakiyar Sy yOS Oly KStLI NBalz2NB
efficiency.

For gas applications, a tuag of nonresidential 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.
Thismeasure only applies to central AC Systems or heat pumps of 20 tons (240,000 BTU/h) or less.

Note: Measures in common areas of higke multifamily buildings (more than three stories) follow commercial protocol.
Measuresn low-rise multifamily buildings or within dwelling units of higlke multifamily buildings follow residential

protocol.

Baseline Case

GasExistinggasspace heating boilesr furnacethat has not received a turep in3years or more

Electric:Existing central A/@ir sourceneat pump ground source heat pump, ductless rasiplit heat pump, minsplit
AIC, PTAC, or PTHP uthiat has not received a tunep in 3 year®r more.

Efficient Case
Gas:Gas unithat has undergone a turap in accordance with the program requirements.

Electric:Electricunit that has undergone a turep in accordance with the program requirements.
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Annual Energy Savings Algorithm

Annual Electric Energy Savings

3 QR 30EQ 3 Q0
Where,
JFEOdf FGS nl2K/ 22t FyYR nl2KISHG dAAy3 GKS F LILINBLINK I G5
3 QEQ 6 & & ¢ 60l SABAM | ¢ 7'Q G BREAAIZ A ssA-AdZApcp o
FREQ 6 oo f ookl GOBRM | ¢ AR riQEd MREARAIZ A A AdZReccp O

. 0QQ, 0QQ;
O 3 — e

0"QQ
Table3-213212213n | 2chil Y R heke EqKations

Heating or cooling
Parameter efficiency metricused in Equation

equipment specification

e Yo e P N
SEER 3 QWQ 0 ® (ONe[0] m O R
. P p .
SEER2 3'QEQ 64 0O0h Yo O i
n 2cé 0
9 T uow -~ » 3
EER 3 QWQ 6@ 0O'Ch ,70,0{5 . (0] i
o R b
- e P
T P P w
2 .
N1 2 HSPF2 3Q0Q 6@ 000 ov&R o i
P

Annual Fuel Savings

Forboilers,

159For PTAC and PTHP units, EER is the applicable efficiency metric and should be used in the cooling energy savings calculation
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3D i Gi——1 P owm 0 0B
For furnaces,
’ i 6 @ 0 0B
VDI G i i @
pTT
Where,
0
0 o p
oy
Peak Demand Savings
31‘910 p “O . vy uo 6 v
oo f %

Daily Peak Fuel Savings

3D b FYRI aid 00

Lifetime Energy Savings Algorithms:

3°QuQ 3QwQ 07YD

Lifetime Fuel Energy Savings

FYRI ai @Mi Gaio’Yd

Calculation Parameters

Table3-214213214 Calculation Parameters

nlzK Annual electric energy savings Calculated
nzH Annual cooling energy savings Calculated
n 2 Annual heating energy savings Calculated
ne¢KSN. Annual fuel savings Calculated
N 1 Peak Peak Demand Savings Calculated
n ¢ K Sedy Daily peak fuel savings Calculated
n K Lifetime electric energy savings Calculated
n ¢ KSNY Lifetime fuel savings Calculated

kWh/yr
kWh/yr
kWh/yr
Therms/yr
kw
Therms/day
kwh

Therms
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Variable

Flmprov,elec

Fim provefurnace

Eftiech

Ef@le&q

EER

Cap

Cap

Camn

Eftp

Eftq

Effp

Effq

Description

Percent improvemenin
EER/HSP®

Energy Savings Factor furnace

EER/EER2 of AC Unit or HSPF
heat pumps, before maintenance

EER/EER2 of AC Unit or HSPF
heat pumps, after tuneip

EER or EER?2 of existing AC Ur

Cooling Capacity of existing AC
Unit

Heating Capacity of existing He
Pumps

Fuel input rating per
boiler/furnace

Baseline combustion efficiency &
determined via flue gas analysis

Postimplementationboiler
combustion efficiency as
determined via flue gas analysis

Actual combustion efficiency of
the furnace before tunaip,
based on flue gas analysis

Postimplementationfurnace
combustion efficiency as
determined via flue gas analysis

Value

Calculated; if preand
post- efficiencies unknown
look up inTable

3-215Table3-21421511

For Large Commercial
Calculated;

For Small Commercial
(<225 MBH) = 0.05

Site-specific

Sitespecific

Site-specific

Site-specific

Site-specific

Site-specific

Site-specific

Site-specific

Site-specific

Site-specific

160 For heat pumps: HSPF = COP x 3.413, where COP is coefficient of performance
161|L TRM derives savings estimates by applying the findings frorDONV & L Y LJ- O (i

t N2EINI Yaéz
enough across building types and climate zones that it was determined appropriate to apply a single set of assumpfiods fof 6 S WS v dzS & (i

PLINAE HamcEZ G2

aAYdzA 4GS

Iyt 2aAAPEf AEQ F2NJ Y2NB AYTF2NNIGAZYy ®

HVAC

Ref

N/A [614}623615/{618]f627615}

N/A 616

EER:
BTU/watts

HSPF:
BTU/watthr

EER:
BTU/watts

HSPF:
BTU/watthr

BTU/watts

kBTU/hr
kBTU/hr
kBTU/hr

N/A

N/A
N/A

N/A

9 @R0¥4 WAL opimeRcil QualityMaintenance
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Variable

EFLHE

EFLKH

SEER

SEERR2

EERpracikeTHR

IEER

HSPF

HSPR2

Description

Equivalent Full Load Hours of
operation for the average unit
during the cooling season

Equivalent Full Load Hours of
operation for the average unit
during theheatingseason

SEER of actual unit, before the
tune-up

SEERA@f actual unit, before the
tune-up

EER of actual unit, before the

Value

Look upin AppendixC
Heating and Cooling
EFLIAppendixC-Heating
and-Coolng-EFLH
Look upin AppendixC
Heating and Cooling
EFLIAppendixC-Heating
and Cooling EFLH
Site-specific, if unknown
look up inAppendix E:
CodeCompliant
Efficienciesppendix-E:
CodeCompliant
ciencies
Sitespecific, if unknown
look up inAppendix E:
CodeCompliant
Efficienciefppendix-E:
CodeComphant
Efficiencies
Sitesspecific, if unknown

look up inAppendix E:
CodeCompliant

tune-up

IEEPRf actual unit, before the
tune-up

HSPef actual unit, before the
tune-up

HSPF»f actual unit, before the
tune-up

EfficienciesppendixE:
CedeCompliant
ciencios
Site-specific, if unknown
look up inAppendix E:
CodeCompliant
Efficienciedppendix-E:
CodeCompliant
ciencies
Sitespecific, if unknown
look up inAppendix E:
CodeCompliant
Efficienciefppendix-E:
CodeComphant
ciencias
Sitespecific, if unknown
look up inAppendix E:
CodeCompliant
Efficienciefppendix-E:
CodeCompliant
ciencies

Hours

Hours

Btu/W-h

Btu/W-h

Btu/W-h

Btu/W-h

Btu/W-h

Btu/W-h

HVAC

Ref

615

615
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Variable Description Value Ref

Sitespecific, if unknown

look up inAppendix E:
Heating COBf actual unit, before CodeCompliant

COR the tune-up Efficienciesppendix-E: NIA
CodeComphant
ciencies
100 Conversion from kBtu to therms 100 kBtu/Therms
CF Electric coincidence factor (CF) i‘m up inmle_ N/A 618
PDF Gas peak demand factor i ok up in@le_ N/A
EUL Effective useful life SeeMeasure LifeéSection Years

Table3-215214215 Percent Improvement in EERidfrov.elec)

Maintenance or TunéJp 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:
1 /1 2Y0AYSR {ldzyS dzZLJ 6 NEFmdMNIZE@O7OKI NBHS 2FFaSd XHm:oY C
1 Combined tune up (refrig. Charge offset >208®)rov,elec= 0.1476

Peak Factors

Table3-216215216 Peak Factors

Peak Factor Value Ref

Electric coincidence factor (CF) 0.478 618
SeeError! Not a valid result for
Natural gas peak day factor (PDF) table Appendix-G-Natural-Gas-Peak-Day
Factors

Measure Life

Measure Life for HVAC tuag /maintenance measures is 8ys[617][626518.
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References

{631]614] Energy Center of Wisconsi@entral Air Conditioning in Wisconsin, A Compilation of Recent Field
ResearctfMay 2009

{632]615] Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide
Evaluator, May 2022

[633]616] Washington State University Energy Progr8uilding TuneJp and Operations Program Evaluation
(March 2007), Pg 5

{634]617] DEER 2014 Elttp://www.deeresources.com/filessDEER2013codeUpdate/download/DEEREI4
table-update 201402-05.xlsx

{635]618] 2022 lllinois Statewide Technical Reference Manual for Energy Efficiency Version 10.0 Volume 2:
Commercial and Industrial Measur@922), Pg 22223 https://www.ilsag.info/wp-content/uploads/Il
TRM_Effective_010122_v10.0_Vol_2_C_and_|_09242021.pdf
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HVAC

3.5.24ADVANCED ROOFTOP CONTROLS

Market Commercial/Multifamily
BaselineCondition RF

Baseline Existing

End UseSubcategory Controls

Measure Last Reviewed February 2024

Changes-Since-Last-\ersio

Description

This measure covers the installation of advanced rooftop unit control (ARC) on a constant volume rooftop HVAC unit with
a singlespeed supply fan. This involves the following 3 components, adding deowaritblled ventilation (DCV), Dual
enthalpy economizes, and a supply fan with a variable frequency drive (VFD). DCV systems monitoe teee®nd
accordingly vary the supply outdoor air as needed, resulting in the reduction of heating and cooling loads. Dual enthalpy
economizers reduce cooling loadsypplying outside air to the space when the outside air is deemed suitable for

cooling. Multi/variablespeed 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
JfTAYFGS %2yS FyR / KAOF32s o6F&aSR 2y ¢a,E 514Gl dzAAy3I 6LasS cp C olflyOS LRAY(GIO® {
Section of the lllinis Statewide Technical Reference Manual V11 for further explangisH[621]f622].

It is important to note that only those components that are not required by code are eligible for savigge ASHRAE
90.1-2019 section 6.4.3

Baseline Case

Gonstant volume rooftop HVAC unit with a singieeed supply faand no occupanchased 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 airside economizer control

Annual Energy Savings Algorithm

Annual Electric Energy Savings

3000 30QQ 3060 3000

Where
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Annual Fuel Savings

Peak Demand Savings

Daily Peak Fuel Savings

3°QuQ @ 0" i
QR 0 YO 0 "YO O
FRe pltmm pltmm
3°QuQ 0¢ ¢ YO
S .
YD G i R TE T O
3 @ 0" 6 "0
Y ik FYRI & 0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 Q40 3 Qi 07YD

Lifetime Fuel Energy Savings

FYRI ai @Mi aio"Yd

Calculation Parameters

nlzK
neKSNy
N1 Aeak
N1 2K
n ¢ K SNy
n ¢ K SeY

n 1 2K
n12&

N 2eén

Table3-217216217 Calculation Parameters

Annual electric energy savings
Annual fuel savings
Peak Demand Savings
Lifetime electric energy savings
Lifetime fuel savings
Daily peak fuel savings

Annual electricity energy savings resulting from supy.
fan control

Annual electricity energy savings resulting from DC

Annual electricity energy savings resulting from
economizer

Calculated
Calculated
Calculated
Calculated
Calculated

Calculated

Calculated

Calculated

Calculated

HVAC

kWh/yr
Therms/yr
kw
kwh
Therms

Therms/day
kWh/yr
kWh/yr

kWh/yr
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Description Value Units Ref

hp Horsepower of RTU supply fan Site-specific hp
619
ESEn Energy savings factor for supply fan coriffol 0.580 kWh/hp/hr - {6286
26
Site-specific if unknown 620
hrs Annual operating hours of RTU supply fan use default values in Hrslyr {62%
Fable3-217Table3-218 24
Total foot: f th iti
A otalarea square ‘ootage of the conditioned space Sitespecific e
impacted by the measure
Look upin [621]
Skiecool DCV aergy savings factor for cooling Table3-219 kWh/1,000 f  [6308
Fable3-218219 22
inrabl
32L200k up infable 621
-220+able3-219220, [621]
SEiecHeat DCV eergy savings factor fa@lectricheating Tabled-221 - kWh/1,000 f¢ {6§
3-220221
. Electric heating factor, used to account for the preser 1 (if electric heat) N/A
Blechieat or absence of an electric heating system 0 (otherwise)
tons Tons of air conditioning supplied by RTU, based or Sitespecific tons
nameplate data
622
Annual electric energy savings per ton of cooling Look up inrable [622]
Skcon . . kWh/ton {-63—1§
resulting from economizer 3-223Table3-222223 23
; [621]
Look up inTable therms/1,000
Skel DCV fuebavings factor for heating 399 p inank f2 16306
-222Table3-221222
- T 22
Fuel heating factor, used to account for the presence 1 (if fossil fuel heat)
FFueHeat . . . N/A
absence of a fossil fuel heating system 0 (otherwise)
Look up inrable 623
CF Electric coincidence factor 399 P N/A {6326
-224Table3-223224
- T 24
Look up inTabl
PDF Gas peak day factor ook up Inable N/A
3-224Table3-223224
SeeM Lif
EUL Effective useful life eeleasure Lite Years

Section

162Unweighted average of kWh/hp/hour fan savings across all test cases in Advanced Rooftop Control (ARC) Reffefit Resddlts, PNNL22656,
Table 10: TMY weather normalized annual savings for all units. Fan Energy Savings (kWh) is divided by wRa@it{tfgreRd Annual RTU Running Time
(hr) to determine Energy Savings Factor for supply fan controls (kWh/hp/hr)
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Table3-218217218Hours of Use Based on Building Type

Office¢ Small Commercial 2,950

Office¢ Large Commercial 2,969

Religious Building 4,573

Restaurant 4573

Retail- Department Store 4,920

Retailg Strip Mall 4,926

Grocery 7,134

School 2,575

Healthcare Clinic 3,909

Hospital 8,760

Lodging (Hotel/Motel) 4,573

Multifamily ¢ Common Areas 5,950
Multifamily ¢ In-Unit 679

Warehouseg Small Commercial 3,799

Warehouse; Large Commercial/Industrial 4,116

Other 4,573

Enclosed Parking Garage 3,338

Table3-219218219Energy Savings Factor for Cooling Associated with DCV (kWh/1,000 SF)

Pine Statewide
Building Type \[e]gig] Coastal Central
--

Office- Lowrise (1 to 3 Stories)

Office- Mid-rise (4 to 11 Stories) 211 286 291 289 283 264
Office- Highrise (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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Pi Statewid
Building Type North Coastal Central Southwest AIEWIGE
Barrens Average

332 450 457 455 446 415

High School
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

Table3-220219220Electric Heating Savings with Heat PurApsociated with DCV (kWh/1,000 SF)

o Pine Statewide
Building Type North Coastal Central Southwest
Barrens Average

Office- Lowise (1 to 3 Stories) 185 149 163 158 163 167
Office- Mid-rise (4 to 11 Stories) 125 100 110 106 109 112
Office- Highrise (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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Table3-221220221 Electric Heating Savings with Electrical ResistaAssociated with DCV (kWh/1,000 SF)

o Pine Statewide
Building Type North Coastal Central Southwest
Barrens Average

Office- Lowrise (1 to 3 Stories) 556 448 490 474 488 493
Office- Mid-rise (4 to 11 Stories) 374 301 329 319 328 331
Office- Highrise (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

Table3-222221222 Fuel Heating Savings Associated with DCV (therm/1,000 SF)

_ Pine Statewide
Building Type North Coastal Central Southwest
Barrens Average
19 21

Office- Lowrise (1 to 3 Stories) 24 20 21 21
Office- Mid-rise (4 to 11 Stories) 16 13 14 14 14 14
Office- Highrise (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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. Pine Statewide
Building Coastal Central Southwest
Barrens 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

Table3-22322223 Economizer SavingdVh Per Cooling Ton

Building Type (KWh/ton)econ

Office 186
Religious Building 6
Restaurant; FullService 31
Restaurant; Fast Food 39
Retail- Department Store 152
Retailg 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

Table3-224223224 Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) 0.8 623
Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Factors
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Measure Life

The effective useful life (EUL) is 58241633625}

References

[636]619] Advanced Rooftop Control (ARC) Retrofit: Hielst ResultgUS DOE 2013) Table 10,
https://www.pnnl.gov/main/publications/external/technical_reports/PNMN2656.pdf

{637620] _ NavigantEmPOWER Maryland DRAFT Final Impact Evaluation Deemed Savings (JuigeVia@®I7
2018) Commercial & Industrial Prescriptive, Small Business, and Direct Install Pr¢20ashs

fe38]621] 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 F bala2@23piilinbis
Statewide Technical Reference Manual for Energy Efficiency Version 11 Volume 2: Goamaelredustrial
MeasuregSeptember 2022), Pg 35mips://www.ilsag.info/wp-content/uploads/IL:
TRM_Effective 010123 v11.0 Vol 2_C_and | 092222 FINAL.pdf

[639]622] New York Standard Approach for Estimating En8aypings from Energy Efficiency Progrgiersion
10. (New York State Joint Utilities, 2023), Appendix J Pg-1250
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fecOb45a3c6485257688006a701a/72c23decff52920a85257f11006
71bdd/$FILE/NYS%20TRM%20V10.pdf

{646]623] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Rydfgnasis
10. (New York State Joint Utilities, 2023) 8R§
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f11006
71bdd/$FILE/NYS%20TRM%20V10.pdf

[641]624] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Rydftgass
10. (New York State Joint Utilities, 2023)1B§6
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fecOb45a3c6485257688006a701a/72c23decff52920a85257f11006
71bdd/$FILE/NYS%20TRM%20V10.pdf
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https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f1100671bdd/$FILE/NYS%20TRM%20V10.pdf
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f1100671bdd/$FILE/NYS%20TRM%20V10.pdf
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https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f1100671bdd/$FILE/NYS%20TRM%20V10.pdf
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3.6 SHELL

3.6.1 HIGHRISE MULTIFAMILY AIR SEALING

Market Multifamily
Baseline Condition RF
Baseline Existing
End UseSubcategory 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 enveldpis.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 higise 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 inspg&on 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 Algoritrem

Annual Electric Energy Savings

00 YO 3'QwQ
& pflt Tt pht RO

YAnnual Fuel Savings

NI & i YO YD ai
s “ pht t t pht TR0
Peak Demand Savings
_ "Y'O 3 Qo Y
3 00

pht it t pht TR0
Daily Peak Fuel Savings
Y i FYRi id 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q 3QEQ 07YD
Lifetime Fuel Savings
3D G FYRI Gi07Yd

Calculation Parameters

Table3-225224225 Calculation Parameters

Variable Description Value
nl1zKkK Annual electric energy savings Calculated
neKSN Annual fuel savings Calculated
N1 PBeak Peak Demand Savings Calculated
n ¢ K S Daily peak fuel savings Calculated
nlak Lifetime electric energy savings Calculated
neKSN Lifetime fuel savings Calculated
SE Buildingsquare feetof clonditiorlled floor area Sitespecific
affected by installation
3Q00 Annual electric energy savings per thousand squ Look upTable
pft TRd feet 3-226Table3-225226

Units

KWh/yr

Therms/yr

kw

Therms/day

kWh

Therms

ﬁZ

kwh/ft?

Shell

Ref

626
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Variable Description Value Units Ref
3w Peak coincident d d electri i Look upTabl
> eak coincident demand electric savings per ook upTable W2 526

pft Rd thousand square feet 3-226Fable3-225226

3'YR1 ai  Annual gas energy savings per thousand squal Look upTable Therms/ fé 626

phrt 2o feet 3-226Fable3-225226

Conversion Factdrom square feet (SF) to 1,000

1,000 1000 N2/A
' square feet (kSF) -
Look upin Tabl
CF Coincidence factor ook upin “able N/A
3-227Fable3-226227
Look upin Tabl
PDF Gas peak day factor 00K upin 7o N/A
3-227Fable3-226227
EUL Effective useful life SeeMeasure Life section Years

Table3-226225226 Impact per thousand square fe&t

i | K
Vintage —_
(N R
Old 0.119
Average 56 0.098 17

Peak Factors

Table3-227226227 Peak Factors

Peak Factor Value Ref
Coincidence factor 0.69 627
Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Factors

Measure Life
The effective useful life (EUL) is 15 ydae5][634626].
References

[642]625] GDB Associates, Inc. Measure Life Report, Residential and Commercial/Industrial Lighting and HVAC
Measures. 2007.
https://library.ceel.org/sites/default/files/library/8842/CEE_Eval MeasureLifeStudyLights&HVACGDS_1Jun2007.
pdf

163The baseline infiltration rate fasld building is 1.0 AC&hd average building is 0.5 ACH. The energy savings are based on a 15% reduction.
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{643]626] New York State Joint Utilities, New York Standard Approach for Estimating Energy Savings from Energy
Efficiency Programs 1, pg. 1222 January 2023
627] . FaSR 2y .D3g9 WwW5S@St2LIvSyd 2F wSaAARSydAlf [2FIR tNRFAES F2NJ /SyiNrf ! AN
research, the Maryland Peak Definition coincidence factor is 0.69. This study is not publicly available, but is
referenced by M. M. Straub, Using Availabiformation for Efficient Evaluation of Dema®ide 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 UseSubcategory Shell

Measure Last Reviewed FebruaryJune20265

Changes Since Last Versio ¢ New Measurélpdated CDD values to use 2 F temperature basis for
consistency with other insulation and sealing measures

91 CorrecteddDD 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 stipping. 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 @it in existing buildings. This measure is not applicable to gut rehab/major renovation
projects, which entail wholduilding 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 leakagete 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 inspgon results:

9 Caulk and weather strip doors and windows that leak air

9 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 Algoritrem

Annual Electric Energy Savings

yooa Yoo Y
o] OuII"Y%H “c()) 00 7'Y'O NOD D p8ty 600C T
Y 0'Q'Q pht
6 "00 7(‘Y%ﬁ “00 00 T'Y'O "Y' p8ty 000 ¢ T 'O
YR "0"YD "Opfmt 1t 1t
Annual Fuel Savings
6 "00 TY%H % 00 7'Y'O "Y"O p8t § '000 ¢ T O om
SRt ai ‘0°Q°Q pht Tt
Peak Demand Savings
0 OUTYE()Jﬁ “OO 00 7'Y'O NOD D 8y
Y00 ) .
Yo O0Y pmnn ©0

Daily Peak Fuel Savings
WM i @wMi aid 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QEQ 3QaEQ 07YD
Lifetime Fuel Savings

Y1 i FYRI G i0"YD
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Calculation Parameters

Table3-228227228 Calculation Parameters

nl1zKkK Annual electric energy savings Calculated kWh/yr
ne¢KSN. Annual fuel savings Calculated Therms/yr
nlak Lifetime electric energy savings Calculated kWh
n ¢ K SN Lifetime fuel savings Calculated Therms
Site-specific, results from ft3/min
Baseline infiltration rate (cubic foot pe  blower door test. If pre
6 "00 minute per building square foot) ata  implementation blower
YO negative pressure differential of 75 P; door test results are
or 0.3 inches of water unavailable, use 0.40
CFM75/SF as defaudftt
Site-specific results from ft3/min

blower door test. If post
implementation blower
door test results are
unavailable, use 0.25
CFMT75/SF as
defau|t.165166167

Efficient nfiltration rate (cubic foot per

6 "00 minute per building square foot) at a

YO negative pressure differential of 75 Pi
or 0.3 inches of water

"Y"'©Square footage of the abovand ft2
“Y'O below-grade building envelope Sitespecific

Infiltration-Leakage Ratio, used to
convert pressurized blower door testin
O P e 19 N/A 632
results to natural infiltration rates,

climate zone factor

Infiltration-Leakage Ratio, used to N/A
convert pressurized blower door testin
results to natural infiltration rates,
building height factorBased-en-the 5 8 632
L es inthe
selected-value-sheuldreflectthe
number-of storieslocated-inside-the

164 ASHRAE 90.1 2019, https://www.ashrae.org/techrieaburces/standardand-guidelines/readonly-versionsof-ashraestandards

165SECCCNYS 2020 C406.9 Reduced air infiltration.

166.S. Army Corps of Engineers Air Leakage Test Protocol for Building Envelopes, Version 3, May 11, 2012, p. 7

167NIST, Analysis of U.S. Commercial Building Envelope Air Leakage Database to Support Sustainable Building Desigair Aealiysjsmtommercial
buildings demonstrates buildings exceeding ECCCNYS Additional Efficiency Packages requirements.
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Hacenditancd-basemoalsane-tics
should-nothbe-included—Upperievels
) : ) |
Latent Multiplier,converts the sensible N/A
cooling load savings captured in the Look up infable3-230Fable
savings equation to a savings capturit 3-229230
both latent and sensible load saving®

Lookup inTable3-229Fable Fday/yr
e

000 Cooling Degree Day 636
Lookup inTable3-229Fable Fday/yr
3228229

‘000 Heating Degree Day 636
Sitespecific, if unknown
Effiec.c look up inAppendix ECode
Seasonal average energy efficiency Compliant
electric cooling equipment (SEER ol Efficienciesppendix E:
IEER) CodeComphantEfficiencies

for equipment type and size

Btu/watt-hour 633

Site-specific, if unknown
HSPE look up inAppendix ECode
Compliant
Heating seasonal performance factor EfficienciesppendixE:

electric heating equipment* CodeCompliant Efficiencies

for equipment type and size

Btu/watt-hour 633

Efficiency in EER of Air Conditionin¢  Site-specifie-H, if unknown, Btu/W-h
equipment look up inAppendix ECode
Compliant 633
EfficienciesppendixE:
; ciencies

for equipment type and size

EER/EER2

Site-specific, if unknown
Efficiency of fossil fuel heating look up inAppendix ECode 633
equipment (AFUE, Et or Ec) Compliant

EﬁFuelHeat

169] BL, Exegesis of Proposed ASHRAE Standard 119: Air Leakage Performance For DetaEaeilgiRgiidential Buildings, M.Sherman, July 1986,
pg. 12 Thisfactor should be basedn the number of conditioned stories in the building, from applicatiine selected value should reflect the number
of stories located inside the conditioned envelope of the building. Unconditioned basements and attics should not be.ikigpdetevels without full

height perimeter walls shall be considered as {séiries(0.5).

170The multiplier accommodates for the energy savings impacts associated with decreased humidity influx in a building wighl iavpsealing. During
the cooling season, humidity poses an additional load on the cooling system. The Latent Multiplieaii® tbitotal heat load (latent and sensible) to
sensible heat load. Set indoor conditions are taken as 75°F and 50% rh.

1711f needed, convert COP to HSPF as follbl@? = COPx 3.412
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Efficienciefppendix-E:
. ciencie
for equipment type and size
Fetectiear Electric heating factor, to account for Use 1 if electric heat, N/A
- presence of electric heat otherwise use 0
Fsction Fuel heating factor, to account for ~ Use 1 if fuel heat, otherwise N/A
presence of fuel heat use 0
6 "0 Coincidence factor Look up inFable3-23ATable NIA
3-231
L8 e x a0 it i BTUMGEM 108 BTUI.“F.CF
QT Hours in a day 24 hrs
pitmtm Conversion factor 1,000 Watts/kW
pht it T Conversion factor 1,000,000 Btu/MMBtu
10 Conversion factor 10 Therm/BtMMBtu
Table3-229228229 Heating(65°F set pointand Cooling72°F set point)Degree Day$65°Fsetpeint)
Northern 5:734%6,816 78421
Coastal 4.614,173 1056439
Central 5,0515,095 1.073%25
PinebBarrens 4.8915,192 1.067578
Southwest 5.0281,944 1,046583
Statewide Average 5,224 551

Table3-230229230 Latent Multiplier

Location Latent Load Sensible Load Latent Multiplier (LM)*74

Atlantic City 4.1 0.6 7.8
Newark 3.1 0.6 6.2

172TMY3 data is used to calculate HDD usirftf 85the temperature basis. Source is the DOEMY3 statistics file.

1*TMY3 data is used to calculate CDD usi? asthe temperature basis. Source is the DOEMY3 statistics filesinglinear interpolation between

70°F and 78 to estimate CDD at 72 A temperature basis of 72was chosen based on a CT study analyzing the CDD balance point temperature for
sealing and insulation measuréstps://www.energizect.com/sites/default/files/documents/20252-

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
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Peak Factors

Table3-231230231 Peak Factors

Electric coincidence factor (CF) 0.5 [13]

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

Measure Life
The effective useful life (EUL) is 15 yegid1]650542
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3.6.3 DOCK DOOR SEALS AND SHELTER

Market Commercial and Industrial
Baseline Condition RF

Baseline Existing

End UseSubcategory N/A

Measure Last Reviewed February-202Blarch 2026

Changes Since Last Versio ¢  new Measurddded CF and PDF variables to the parameters-table

1 Updated enthalpy calculations and cooling days to reference a 75°F temper
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. Thanfiltration/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 enclosu@ound 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 enteah 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 Algoritrem

Annual Electric Energy Savings

300 3QWQ 300
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Where,
[V
\4olie) @f_g—:ng @pii60
Njolee) b 29 o 45700
Y YL

Heat Transfer Through Open Dock Door Without Dock Dodrog&helter (during Cooling Season)
5o-Ghi @ 2 670866600 2 @ O QA pht mdoXDS 0 6
The total airflow through the gaps, "O0 , includes both infiltration due to wind as well as thermal forces, as follows:
00 800 600
The infiltration due to the wind is calculated as follows:
600 0 z6 206 z0 __z yyOn #d [fQ

The infiltration due to thermal forces is calculated as follows:

. 0
6700 5D 26 ot WHQE Y Y TTom Y

0 ™ mngEgyY Ys

Note, values fod show little variation due to balance point temperature, indoor air temperature, and climate Zme.
8dz0KsZ AT S&aGAYFGAy3a NBadzZ Gax GKS bw @SN IS Gl tdzS 2F ndodp G AYR22NI FAN GSYLI

Annual Fuel Savings

S 4 AT . 00
YYRI G028 ? Qpfi—
Heat Transfer Through Open Entryway (Heating Season)

V™

6—30 pdt @ 6 "0D ZpT[T[— D G

The total airflow through the entrywa, "O0 , includes both infiltration due to wind as well as thermal forces, as follows:
6 "00 600 6 00

The infiltration due to the wind is calculated as followsO0 0 26 206 20 z Y yQn da fQ
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The infiltration due to thermal forces is calculated as follows:

o s O L. .
600 6-0 26 2z @1 F"Qez cZ‘QZ?Z Y Y Ttu& Y

Where,

o] m mWingegY “Ys
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Note, values for & show little variation due to balance point temperature, indoor air temperature, and climate Zme.

such, if estimating results, the NJ average valu@. 48|

Peak Demand Savings

Daily Peak Fuel Savings

FYRI G =016 PDEYDI i

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q
Lifetime Fuel Savings
Y ik

Calculation Parameters

AYR22NJ FANI GSYL) 2F

YR G0 0WY)H

3 Qi 07YD

YD G i07YDd

Table3-232231232 Calculation Parameters

nlzK Annual electric energy savings
neKSN Annual fuel savings
nlak Lifetime electric energy savings
n ¢ KSH Lifetime fuel savings
N1 2edfing Annual electricoolingenergy savings
N1 2nding Annual electriheatingenergy savings
Vioa Rate of total heat transfer through the gay

before dock door seal or shelter

Calculated kWh/yr
Calculated Therms/yr
Calculated kwWh
Calculated Therms
Calculated kWh/yr
Calculated kWh/yr
Calculated kBtu/hr

TneC Yl &
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Rate of sensible heat transfer through thy

5 4 Calculated Therms/hr
Voa gap before dock door seal or shelter =aeuae .
6 "00 Infiltration due to the wind Calculated CfCEM
6 "00 Infiltration due to thermal forces Calculated G CEM
6 00 Total air flow through gaps Calculated efmCFEM
HO Dock door height Site-specific ft
" Leakage Area (gap) between doorway ar  Sitespecific, or assume
V] ft2 645
truck!’® 16.8
Av . . - . e
"y erage |nd00r. air temperature during  Sitespecific, if unknown o€ 645
cooling season use7075°F
- . . Site specific, if unknown,
- Hficiency of heating equipment AFUE 643
Y g equip assume 0.8
vy Average |ndoorAa|r temperature during  Sitespecific, if unknown o€ 645
heating season use 70°F
Sitespecific, if unknown
look up inAppendix E:
EER Energy efficiency ratio of electric cooling CodeCompliant Btu/watt-housW- 643
equipment’® Efficienciesppendix-E: h
CodeComphant
ciencies
Site-specific, if unknown
Look up imppendix E:
HSPE Heating seasonal performance factor of CodeCompliant Btu/watt- 643
electric heating equipment’ Efficienciefppendix-E: heurWh
CodeComphant
Efficiencies
Average hours per day that a truck is in tf
b Lys y loading position and the truck dock door i 8.39 hr/day 642
opent’®
CD Operating days in the cooling season Look up inFable-3233 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 Gockndon dock door

RAYSyarzya INB yQné Ay G6ARGK sAGK y FiOI ¢ TMoRNEMAABK KRPr AKSAOO0SKE (VBN Wz 2 & NI & NEAN
OF t OdzA F A

NBljdzANB I R201 KSAZIKG 2F 0SG6SSy nc FYR pH AYy® C2NlighHoSrwhddrmdelt2covera 2 F
the full range of truck types.
176 Conversions between EER, EER2, SEER, and SEER2 are listed inEASestidin 8. For-egtip: rated-in- EER2,-use EER2H un} —calculate

EER-asfollows:

1771f needed, convert COP to HSPF as folla¥:0 "05 6 0 o8& p ¢
178 Assumes 2®our per day operation 5 days per week, with an average loading time of 45 minutes (including truck arrival and dep@jukedhage
time between trucks estimated at 90 minutes taken from customer interviews. 5 day/7 days * 23 hr/day / 90 minutes peveéntck 45 minutes door

open time per truck event = 8.39 average hr/day, 7 days/week.
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HD

4.5

Cin

Operating days in the heating season

Unit conversion factor with density of air:
60 min/hr * 0.075 lbm/fé

Average outdoor enthalpy during cooling

season

Average enthalpy of indoor air, cooling
season

Average wind speed during the cooling
season based on entryway orientatidh

Wind speed correction factor due to wind
direction in cooling seasé# (%)

Hfectiveness of openings, assumes
diagonal wind®*

Hseharg®ischargecoefficient during
cooling seasof§?183

Average outdoor temperature during
cooling season

Wind speed correction factor due to wind
direction in heating seasefo)

Average wind speed during heating seast

Discharge coefficient during heating seas!

Acceleration due to gravity

Table3-234

ekl
Look up infFable-3233

Table3-234

Fable3-234

4.5

Look up inFable
3-232Table3-233

Look up inFable
3-234Table3-235able
3235

Look up inFable
3-235Table3-236Fable
3-236
Look up inFable
3-237Table3-238Fable
3238

0.3

0.42

Look up inFable
3-232Table3-233
Look up in
Table3-239

Look up inFable

3-236Table3-237Fable
3237

0.46
32.2

179 Average wind speeds are calculated based on the TMY3 wind speed data
180Because wind direction is not constant, a wind speed correction factor is used to adjust for the amount of time duringditigeseason that
prevailing winds can be expected to impact the entryway

B (] wl 93
B2 (] wl 93

G+SyGAtIGARY
GrSyGAtI ARy

'y R Ly Rubdédnentais(2D)8)% [516.43y
YR Ly gRubdédnentais(2D8)% [16.43y

HAMO
HAMO

daydays

Leb-min/ft3-hr

Btu/lb

Btu/lb

Mphmph fe54]644)645]

N/A 644
N/A 644
N/A 644
&€

N/A 644
{mphy 644
N/A 644
ft/sec?

T{1w!o
T{1w!o

I yRo22]
I yRo22]

183 A single entrance is assumed for simplicity. Effects of indoor and outdoor temperature differential are expected to hgideniegbact on this
factor and are therefore ignored.
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459.7 QRY@BSNEAZY Tl &G2N 459.7
1.08 Sensible heat'transfer.coeff|C|en.t: specific 108 Bru/h.°F.CFM
heat of air and unit conversions,
ny Average outdoor temp during heating Look up inFable €
season 3-232Table3-233 =
CF Electric coincidence factor Look up inrable3-240 N/A
PDF Gas peak day factor Look up inrable3-240 N/A
EUL Effective Useful Life SeeMeasure LifeéSection Years

Table3-233232233 Outdoor Air Temperature and Enthalpy

Avg. outdoor Avg. outdoor Avg enthalpy®8 of Avg enthalpy of
temperature!86 temperature outdoor air at during | outdoor air at during
during cooling during heating cooling season, heating season,

season, duoorc (°F) | season, Juwdoorh (°F) Houtdoor ¢ (Btu/Ib) Houtdoor,c (Btu/lb)

Relative
NJ Climate Region | Humidity

185 (0%5)

Northern ) gﬁ' 74.6080.64 42.10 32.0%8.73 14.39
Southern 67_3;6& #4-5@1.10 42.70 315361.20 14.49
Coastal 14—6;%7L8 #3:0680.01 46.20 3%.8%0.55 16.47
Central %_TLS #4-3381.66 43.20 33-06%61.84 15.23
Pine Barrens 14—334"6& F3-+38B1.52 43.40 32-3%60.40 15.22
Statewide Average #626&2 73.9180.99 43.82 321460.54 15.31

184 Calculation requires absolute temperature for values not calculated as a difference of temperatures

185 Average of NOAA hourly relative humidity frammuarns202@-December202PMY 3 filedor each climate zone representative weather station

(Northern = Allentown, PA; Southern = Philadelphia, PA; Coastal = Atlantic City, NJ; Central = Trenton, NJ; PinglBarsamisicGuireAir Force

Base, NJ)

186 Calculated from TMY3 data for representative weather stations for each NJ climate zone. Cooling hours are defined as/heg batdoor air
temperature is abové575°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 temperatsechotiiser the typical
meteorological year.

187 |bid.

8/ £ Odzt F SR QALK 1 {1w!9 5FL8i2yQa 2yftAyS LB&AeOK2YSUNRO (G22t% dzaiAy3d GKS F@SNF3IS bW StSOiA2y 2F HHY
https://daytonashrae.org/psychrometrics/psychrometrics_imp.html#start

189 |bid.
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Table3-234233234 Cooling days per year and heating days per yé&ar

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

Table3-235234235 Indoor Enthalpy

Temperature, Fdoor (°F) Enthalpy, Hhdoor at 50% Relative Humidity (Btu/Ib)

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

1% Calculatedrom TMY3 data for representative weather stations for each NJ climate zone. Gimysege defined as angtaywhen outdoor air
temperature is abové575°F for the months of June through August and heatiagare defined as angtaywhen outdoor air temperature is below 65°F
for the months of October through April. The heating and coalagsabove represent the count of each in a typical meteorologieatNote: these
values may oveestimatedaysfor buildings with limited operating hours such as offices, schools, etesjgitific estimate should be used when
possible.
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Table3-236235236 Average wind speed during the cooling season based on entryway orientation

Region
3.8 4.3 4.6 6.2 52

Northern
Central 35 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 45 4.8 5.6 5.4 5.2

Table3-237236237 Average wind speed during the heating season based on entryway orientation

Region
35 3.4 4.0 4.1 3.8

Northern

Central 3.1 3.2 3.0 3.0 3.1
Pine Barrens 35 2.3 2.7 2.9 3.0
Southwest 3.4 3.6 2.7 3.9 35

Coastal 2.9 3.8 45 3.9 3.9

Table3-238237238Wind speed correction factor due to wind direction in cooling season (%)

Region )

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

Table3-239238239 Wind speed correction factor due to wind direction in heating season (%)

Region

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

Table3-240239240Peak Factors

Electric coincidence factor (CF) 0.50 645

Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Factor:

Measure Life
The effective useful life (EUL) is 15 years.

References

BY wHnamo !{1lw!9 I|}yR622]
e
[660]642] https://www.novalocks.com/wpcontent/uploads/DockPlanningStandardsGuide.pdf
{e64]643] N. J. B. o. Utilities, "New Jersey 2023 Triennial Technical Reference Manual, APPENDIX E: CODE
COMPLIANT EFFICIENCIES, Section 8.2," 2023.
fe62]644] ASHRAE, "Ventilation and Infiltration,” ASHRAE Handbbakdamentals, p. 16.13, 2013
{663]645] C&I Unitary HVAC Load Shape Project Final Report. August 2011, v.1.1, p. 12;5Taile OF reported
here is a center point for NJ chosen between the CF for urban NY and for th&tletidic region in the PIM peak
periods.
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3.6.4 HIGH SPEED OVERHEAD DOORS

Market Commercial and Industrial
Baseline Condition RFNC

Baseline ISP

End UseSubcategory Shell

Measure Last Reviewed Mareh-20281ay 2026

Changes Since Last Versio ¢ new Measur€larified eligible building types

1 Updated enthalpy calculations and cooling days to reference a 75°F temper
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 heatg 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 timeloor 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 openedialosed. In addition, in some cases excess heating capacity
may be installed in buildings to meet this larger heating load. The addition oSpiggd doors to exterior entryways that
currently utilize standard overhead doors will result in energy savamgl 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-(efigerated), vehicle

maintenance facilitiesand enclosed/heated commercial or multifamily parking garagées 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 theshégil

door. Erergy 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 Handbb8k[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 existingag@mvay protection such as strip curtains or air
curtains.
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Efficient Case

High-Speed Door installed at a loading dock or diiveloor for a heated and/or cooled warehouse, manufacturing, service

FENFIST 2N AAYATEFNI &L OSd 522NE 6KAOK KIF@ZS || NBFNRAISNIGSR &LI OS 2y (GKS AyidSNA
5 2 2 NA és depdradirg) Mderior 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

YQoQ YQoQ YQoiQ
Where,

If impacted facility area has cooling:

y| €

i e z B B z oy
YQuQ 00 0 0 00
If impacted facility area does not have cooling:
3Q0Q s

Where,

If impacted facility area has electric heat:

z 0 o 200

Y'QuwQ OYS O

If impacted facility area does not have electric heat:

3Q0Q i
Where,
o 6 GHa Qi HZQOOHG ——r P Tofip 1t
YhQQGQ YRQQQ
Where,
6 dardaQi HO00Ed P i Tofip 1 10
YRQQQ YRQQQ

Where,

© mrsop 20

V] T (o] L pﬁ'{ g
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Where,
6 "00 60 60
Where,
6 "00 0 26 20620 z Yy

Where,

o m oy O, . "

000 0 206 z @mz cZQZTZ Y YTtu® Y
Where,

0 ™ mngEgyY Ys

Annual Fuel Savings

Cror 4 i . ) ‘00
YYRi div zZ0 [} z—
Where,
scwson 2 Y Y
(o] ~
Y pat @ v g
Where,
6 "00 60 60
Where,
6 "00 0 26 2620 z2 Yy
Where,
e m o m ey O "
600 0 z6 z @m? QZQZTZY Y FTtuo Y
Where,

o] m mingEgY “Ys
Peak Demand Savings
o yadsa
YQ

6Q0¢rt

572



Shell
Daily Peak Fuel Savings
YYmi i YYmi 4id 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QEQ 3QaQ 07YD
Lifetime Fuel Savings
3D b FYRI G i07YD

Calculation Parameters

Table3-241240241 Calculation Parameters

Variable Description Value Units Ref

nl1zK Annual electric energy savings Calculated kWh/yr
ne¢KSN Annual fuel savings Calculated Therms/yr
N 1 Peax Peak Demand Savings Calculated kW
n ¢ K Sehiy Daily peak fuel savings Calculated Therms/day
n 2K Lifetime electric energy savings Calculated kwh
n ¢ K Sdd Lifetime fuel savings Calculated Therms
k 1 2cding Annual cooling energy savings Calculated kWh/yr
Kk 1 2nd&ing Annual heating energy savings Calculated kWh/yr
Rate of total heat transfer througt
Qcool open entryway during cooling Calculated kBtu/hr
season

Rate of total heat transfer througt
Qheat open entryway during heating Calculated kBtu/hr
season

Site-specific, if unknowmook

. ) . up inAppendix ECode
Energy efficiency ratio of electric P

EER . . Compliant Btu/W-hr
| et o ;
cooling equipme Efficienciedppendix-ECode
ComplantEfficiencics
Average hours per day the
Tstandard verag urs p v Calculated Hrs/day

standard speed door is open

191 For equipment rated in EER2, use EER2. If unknown, calculate EER as follows:
‘00Y pp ¢ "YOOY m8t¢ YOO
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Variable Description

Trast

CD

HSPF

HD

Cycles Per

Day

12

Speedpen‘s

Speedlcse.s

Speedpen,f

Speedlose,f

3,600
4.5

6 "0b

Q

CFM,
CFM

Average hours per day the high
speed door is open

Operating days in the cooling
season

Heating seasonal performance
factor of electric heating
equipment®?

Operating days in the heating
season

Number of door opening and
closing cycles per day

Height of the doorway

Conversion from feet to inches

Speed at which the baseline doa
opens

Speed at which the baseline doa
closes

Speed at which the efficient dool
opens

Speed at which the efficient dool
closes

Conversion factor
Conversion factor
Total air flow through entryway

Average outdoor enthalpy during
cooling season

Average indoor enthalpy during
cooling season

Infiltration due to wind

Infiltration due to thermal forces

Value
Calculated
Look up inFable3-242Table
3-243

Site-specific, if unknowrook
up inAppendix ECode
Compliant
Efficienciefppendix-ECode

i ciencies

Look upm Fable3-242Table
3-243

Sitesspecific, if unknown use 7!

For parking garages, calculat
as:0.04 x (number of parking
spaces) x (24 hr/day) x (2
openings per car)

Site-specific
12
Sitespecific,ifunknewrunkn

own,use 8
Site-specific, if unknown, use ¢
Sitespecific, if unknown, use

24

Sitespecific, if unknown, use
24

3,600
4.5
Calculated

Look up inFable3-241Table
3-242

Look up inFable3-243Table
3-244

Calculated

Calculated

192|f needed, convert COP to HSPF as folla¥:0 "05 6 0 o8& p ¢

Shell

Units Ref
Hrs/day
Days
Btu/W-hr
Days
N/A 646
654
Ft
N/A
646
inch n
inches/second 647
. 646
inches/second 547
. 646
inches/second 647
inches/second 646
647
N/A

Lb-min/(ft3-hr)

ft3/min

Btu/lb

Btu/lb

ft¥/min

ft¥/min
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Variable Description

88

Cue

459.7

Vwh

(e

Can

60
1,000

Conversion from mile per hour tc
feet per minute

Average wind speed during
cooling season based on entrywe
orientation

Wind speed correction factor due
to wind direction in cooling
season (%)

Effectiveness of openings,
assuming diagonal wind

Area of doorway

Discharge coefficient during
cooling season

Acceleration due to gravity

Average indoor temperature
during cooling season

Average outdoor temperature
during cooling season

| 2y @SNEAZY FI O
Sensible heat transfer through th
open entryway, before air curtair

Efficiency of heating equipment

Sensible heat transfer coefficien

Average indoor temperature
during heating season

Average outdoor temperature
during heating season

Average wind speed during
heating season

Wind speed correction factor due
to wind direction during heating
season

Discharge coefficient during
heating season

Conversion factor

Conversion factor

Value

88

Look up inFable3-244Table
3-245

Look up inFable3-247Table
3-248

0.3
Site-specific
0.39

32.2

Site-specific, if unknown use
750°F

Leok-up-inLook up inFable
3-242Table3-242

459.7
Calculated
Site specific, if unknown use
0.8
1.08

Site-specific, if unknown use
70°F
Leok-upinLook up inFable
3-242Table3-242
Look up inFable3-245Table
3-246

Look up inFable3-246Table
3-247

Calculated, or assume 0.46
(based on average indoor
temperature of 70°F)

60
1,000

Shell
Units Ref

N/A

mph

N/A 655

N/A 648
f-[2
N/A 648

ft/sec?

s C

s C
°FI°R

therm/hr

AFUE
BTU/hr/°FICFM

s C

s C

mph

N/A 655

N/A

sec/min

Btu/kBtu
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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 i iTable N/A 653
3-249
Look up imtppendix-G-Natura
PDF Gas Peak Day Factor Gas-Peak-Day-Factdeble N/A
3-249
EUL Equipment Useful Lifetime 16 Yrs 652

Table3-242241242 Outdoor Air Temperature and Enthalpy

Relative Avg. outdoor Avg. outdoor Avg enthalpy®®of | Avg enthalpy®’ of
’ . L temperature!®4 temperaturet®s outdoor air at outdoor air at
NJ Climate Region| Humidity%3 : ’ . : ) : ) .
%) during cooling during heating during cooling during heating
season, ¥ (°F) season, dn (°F) season, k& (Btu/lb) | season, kt (Btu/lb)
Northern 69.856.88 74-680.64 42.10 32.458.73 1439
Southern 67-465.98 74581.10 42.70 31561.20 1449
Coastal 74-671.86 #3:880.01 46.20 31.960.55 16475
Central 75.87.53 74-381.66 43.20 33:161.84 15.23
Pine Barrens 74.368.93 #3-781.52 43.40 32:360.40 15.2
Statewide Average #3-568.24 74-180.99 43825 32:560.54 15312

193 Average of NOAA hourly relative humidity froemuary-202@-December202PMY 3 filedor each climate zone representative weather station
(Northern = Allentown, PA; Southern = Philadelphia, PA; Coastal = Atlantic City, NJ; Central = Trenton, NJ; Pine Bawisma\ir Fuce Base, NJ)
194 Calculated from TMY3 data for representative weather stations for each NJ climate zone. Cooling hours are defined awheg batdoor air

temperature is abové575°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 temperaturédofitdse the
typical meteorological year.

195 Caleulated-from-TMY.3 datafor i herstationsforeach-NJ-cli one-Cooling-hours-are-defined-ashey-batd

air

temperature-is-above 65 for-th : £ June-through-August-and-heating-hours-are-defined-as-any-hot P B ure-is-below

meteorological-yearbid
29/ | £ Odzf - GSR Gl L+ wl9 r:|.:5.“.a}rna 2/ § x}ré 1A OK2YSONRO (G223 dza Ay 3
htpssid ik Fraes E’l" ’,I tesipsyel ies—imp-hitmi#st@diculated fromATMY3 files.u

197

SGNRO (22f3 dzaAy3

httns-/ldavt | /, | 1 /3 | 1 H html#s i
ps:/iday o —imp-himb#stiit,

iKS F@SNr3S bw StSgriAzy 27F

GKS I 9SNI 3S bw StSglrirzy 27
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Table3-243242243 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 204 656
Statewide Average 206.5 #8531

Table3-244243244 Indoor Enthalpy

Temperature, Fdoor (°F) Enthalpy, Fhdoor at 50% Relative Humidity (Btu/Ib)

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

74 275
75 28.1
76 28.7
77 29.3
78 29.9

Table3-245244245 Average wind speed (&) during cooling season based on entryway orientation

Se Region . —
(use if unknown)
4.3 4.6 6.2 5.2

Northern 3.8
Central 35 34 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 N

Coastal

Statewide Average

4.5
3.9

Shell

(use if unknown)
4.8 5.6 54 52

3.7

4.2

4.8

4.3

Table3-246245246 Average wind speed () duringheatingseason based on entryway orientation

NJ Climate Region N
Northern 3.5
Central 31
Pine Barrens 35
Southwest 34
Coastal 2.9
Statewide Average 3.2

E
3.4 4 4.1

3.2
2.3
3.6
3.8
3.3

3
2.7
2.7
45
3.3

3
2.9
3.9
3.9
3.4

Average

(use if unknown)

31
3
3.5
3.9
3.4

Table3-247246247 \Wind speed correction factor () due to wind direction in heating season (%)

e Region . i

Northern

Central
Pine Barrens
Southwest

Coastal

Statewide Average

0.11
0.13
0.17
0.24
0.12
0.14

0.14
0.07
0.13
0.06
0.10
0.09

0.09
0.15
0.23
0.11
0.15
0.14

0.32
0.20
0.39
0.16
0.33
0.26

Average

(use if unknown)

0.17
0.14
0.23
0.14
0.18
0.16

Note that correction factors do not add up to 1.0 (100%). This is attributed to periods of calm winds.

Table3-248247248 Wind speed correction factor () due to wind direction in cooling season (%)

e Region . i

Northern
Central
Pine Barrens

Southwest

0.16
0.13
0.13
0.11

0.11
0.10
0.05
0.05

0.18
0.20
0.14
0.11

0.20
0.08
0.15
0.20

Average

(use if unknown)

0.16
0.13
0.12
0.12
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(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

Table3-249248249 Peak Factors

Electric coincidence factor (CF) 0.50 656

Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Factor:

Measure Life

6APecPMAaLTF L& NEO2YYSYRSR Ay bl @x3kyi W mVeIR[6RPpEIFEOGA TS
References

fe64]646] J. Wendt, "When a HigBpeed Door is More Energy Efficient," in Door & Access Systems Magazine
Tech Tips, September 2014.

{e65]647] D. Standard, "Specification for Hig@peed Doors and Grilles," in DASMA Standare2028, 2020, p.
Section 2.6.

[666]648] ASHRAE, "Ventilation and Infiltration," in ASHRAE HandpBokdamentals, 2013, pp. Ch 1616.37.

[667649] N. J. B. o. Utilities, "New Jersey 2023 Triennial Technical Reference Manual, APPENDKX E: CODE
COMPLIANT EFFICIENCIES, Section 8.2," 2023.

fe68]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 HandbBakdamentals, p. 16.13, 2013.

fe70]652] Assumed same measure life as higreed rollup doors for refrigerated spacgis6-10)(3.10.14; As
recommended in Navigant 'ComEd Effective Useful Life Research Report', May 2018.

[674][653] C&I Unitary HVAC Load Shape Project Final Report. August 2011, v.1.1, p. 12;5Tatsle OF reported
here is a center point for NJ chosen between the CF for urban NY and for th&tigfitic region in the PIM peak
periods.

654] ! {1 w! 9% a9y Of 23aS& I+NJKMyORzt O INNICE AT A dMvgBBMCimp ! { | w! 9

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. 12:5Tdlile OF reported
here is a center point for NJ chosen between the CF for urban NY and for thtlstitic region in the PIJM peak
periods.
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3.6.5 ROOF INSULATION

Market Commercial & Industrial
Baseline Condition RF/NC

Baseline Existing/Code

End UseSubcategory Shell

Measure Last Reviewed February 2025

Changes-Since-Last-\Versio §— New measure

Description

Energy and demand saving are realized through reductions in the building cooling and heating loads by way of
improvements in roof assembthpermalresistance 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. AssembiyaRes shall be referenced from the ASHRAE 90.1 code in effect on the
date of the buiding permit (if unknown, assume ASHRAE 9Q(116)%

Efficient Case

Roof assembly with thermal resistance that exceeds code requirements and complies with program requirements.

Annual Energy Savings Algorithsn

Annual Electric Energy Savings

3 QW0 3 QW0 WQWQ

Where,

Central coolingwQaiQ _ —_— 61 Q0L

No central coolings"QaQ s

19%8NJ Model Code Adoption Histotytps://www.nj.gov/dca/codes/codreg/pdf regs former/NJ_Model Code_Adoptions.pdf
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Where,
Electric heatyQaiQ _ —_— 01 Q0O -

Gas furnace (savings due to reduced fan operati@ig)uiQ M Gi0Q ¢ &
Annual Fuel Savings
Non-electric heaty M1 ai —— —_— 01 Q0O S R

Electric heat3"YRi & i m

Peak Demand Savings

Daily Peak Fuel Savings
31 @ 3'YRi 4 i0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3 QW 3QEQ 07YD
Lifetime Fuel Savings
3D G FYRI Gi07Yd

Calculation Parameters

Table3-250249250 Calculation Parameters

nl1zkK Annual electric energy savings Calculated kWh/yr
neKSN Annual fuel savings Calculated Therms/yr
N1 Beax Peak Demand Savings Calculated kW
n ¢ K Spiddy Daily peak fuel savings Calculated Therms/day
n ik Lifetime electric energy savings Calculated kwh
n ¢ K SN Lifetime fuel savings Calculated Therms
k1 2coBing Annual cooling energy savings Calculated kWh/yr
k1 2nd&ing Annual heating energy savings Calculated KWh/yr
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Description

Roof assembly heat loss coefficient wi

Ressing existing (or code required) insulation

Roof assembly heat loss coefficient wit

R\ew . .
new insulation

Area Area of the roof surface

Equivalent Full Load Hours of operatic
for the average unit during the cooling
season

EFLHJoling

Equivalent Full Load Hours of operatic
for the average unit during the heating
season

EF théating

¢SYLISNI GdzNE RATFT
cooling season between design day
outdoor air temperature (TDD) and

I 3adzYSR ppxC ol &

ﬂ ﬂ,coolmg

¢ SYLISNI GdzNE RATFT
heating season between design day
outdoor air temperature (TDD) and

I 4aadzYSR ppxC ol &

n $L,heating

s Efficiency of cooling system

s Efficiency of electric heating system

s Efficiency of fuel heating system

Shell

Value Units Ref

Retrofit: Sitespecific or look up in
Table3-251Fable3-256251
New Constructiontook upin Table
3-257Fable3-251252and Table
3-253Table3-252253

(hr-x @2)/Btu

Site-specific (hr-x @2)/Btu

Sitespecific F

Look up imppendixC Heating and
Cooling EFlAppendixG-Heating
and-Cooling EFLH
Look up imppendixC Heating and
Cooling EFlAppendixG-Heating
and-Cooling-EFLH

Hours

Hours

Lookup inTable3-253Fable
32b22b3

%2 B3E B3R

5
Lookup inTable3-253Fable

3-252253

E%E

Site-specific, if unknowrook up in
Appendix ECodeCompliant
Efficienciesppendix-ECode

. ciengies

Electrical Resistance: 1

Btu/W-hr

Heat pumps: Sitspecific,if
unknownlook up inAppendix E:
CodeCompliant
Efficienciefppendix-ECode

! ciencies
Sitespecific, if unknowrook up in
Appendix ECodeCompliant
Efficienciefppendix-ECode

! ciencies

(HSPF/3.413)*0.85

AFUE
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Description Value Units Ref

Percentage of heating energy consum

F 7.7% N/A
€ by fang® ° I
659
CF Electric coincidence factor Look upin Fable2-9Table3-254 N/A {ee8
666
PDF Gas peak day factor Look upin Fable2-9Table3-254 N/A
660
EUL Effective useful life 20 Years [669
664
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

Table3-251250251 Default existing roof assembly heat loss coefficient by building t9{e

Building Type Baseline Rvalue

Hospital 135
Hotel 135
Large Office 135
Light Industrial 12
Multi-family highrise 135
Multi-family lowrise 135
Motel 135
Multi Story Retail 135
Primary School 135
Religious 135
Secondary School 135
Small Office 135
Small Retail 135
University 135
Warehouse 12

199Fe is estimated using TRM models for the three most popular building types for programmable thermostatse loffice (10.2%), sitown

restaurant (8.6%), andretajla G NA LI YI £ onom:0d 1om: NBTFE SOGa RSgylFg®nEkamble Galdulatod (G KS GKNBS o6dzif RAy3I GeLilSae {SS acl
202106H 0 PEf AE¢ FT2NJ NBFSNByOSo

200 Adopted from lllinois Technical Reference Manual and updated to cover all type of commercial buildings in the state cfeyew Je

(=N
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Table3-252251252 R-Values: ASRAE90.1¢ 2019 Climate Zone 4 and 5 (includes all NJ TRM Zones)

Nonresidential Semiheated
Opaque Elements Assembly Insulation Min. Assembly Insulation Min
Maximum R-Value Maximum R-Value
Insulation entirely above dect U-0.032 R30c.i U-0.093 R10c.i
. R19+RllLs
Metal building (Roof) U-0.037 U-0.082 R19
or R25+ B Ls
Attic and other U-0.021 R-49 U-0.034 R30

Table3-253252253 Temperature Differencé*

Avg. outdoor Avg. outdoor
’ : temperature during temperature during
NJ Climate Region cooling season, N L cooling heating season, N €L heating
Toutdoor,c(°F) Toutdoor,h (°F)
Northern 74.6 19.6 42.1 129
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

Table3-254253254 Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) 0.5 659
Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Factors

201 Average temperatures are based on NJ TMY3 data
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Measure Life
The effective useful life (EUL) is 20 ydaf]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 2029s://nsrdb.nrel.gov/datasets/tmy

[676]659] C&I Unitary HVAC Load Shape Project Final Report. August 2011, v.1.1, p. 12;5Tatsie OF reported
here is a center point for NJ chosen between the CF for urban NY and for th&tlitidic region in the PJIM peak
periods. Available fromhttp://www.neep.org/sites/default/files/resources/INEEP_HVAC_Load Shape Report

Final August?2 0.pdf

[67#[660] GDS Measure Life Report Residential and Commercial/Industrial Lighting and HVAC Measures (June
2007)
https://www.caetrm.com/media/referencedocuments/HVAC_Ltg_measure_life_GDS_2007.pdf
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3.6.6 WALL INSULATION

Market Commercial and Industrial
Baseline Condition RF

Baseline Existing

End UseSubcategory Shell

Measure Last Reviewed February-202Blarch 2026

Changes Since Last Versio ¢  new Measur€orrecting constant in therms equation

1__Updated CDD temperature basis t857F

9 Corrected HDD values using&fBtemperature basis

Description

This measure covers wall insulation that is added to building wall cavities or to building internal/external wall surfiaces an
foundation insulation that is added to building internal/external foundation surfaces, both above grade and below grade.
This meaure requires preand postimplementation Rvalues 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 Algoritiis

Annual Electric Energy Savings

3 QAR QG 3 QEQ 3 QEQ
Where,
e QT
3"'QWQ 0600 —=———— bOEEQ
pltt s
5 P P 8 P P 5 p P
Y Y Y Y Y Y
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Where,

3 QdQ 000 ——— POGQO0OHS —m—r — & —— ——

o) .
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Where,
3QwQ VNI Gi0 ¢ &
Annual Fuel Savings
DI &1 000 &1 CT b"06 O & ‘006G 6
3 L ai — o T 0 Qa 0o
5 p p 5 p p 5 p P
Y Y Y Y Y Y
Peak Demand Savings
o ETE o
& ‘000 °

Daily Peak Fuel Savings
WYDI G i @M aid 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

30 3E7 E %5,

Lifetime Fuel Savings

GYRI ai  @mi aio"Yd

Calculation Parameters

Table3-255254255 Calculation Parameters

nl1zKkK Annual electric energy savings Calculated kWh/yr
ne¢KSNY Annual fuel savings Calculated Thermsl/yr
N1 PBeak Peak Demand Savings Calculated kw
n ¢ K S & Daily peak fuel savings Calculated Therms/day
nl 2k Lifetime electric energy savings Calculated kWh
neKSNYE Lifetime fuel savings Calculated Therms
n2H Annual cooling energy savings Calculated kWh/yr
RV Annual electric heating energy Calculated KWhiyr

savings
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Variable Description Value Units

Annual gas heating energy saving

n 1_ 2ncas
Awall

Anc

Asc

HDD

CDD

EFLEbo

24
100,000
1,000

Scool

S=——Sheat

%Cool

%ElectricHeat

Net area of insulated wall

Netarea of AboveGrade
Foundation being insulated

Net area of Foundation Below

Grade being insulated

Annual heating degree days at 6!
°F base for the climate zone of th

building

Annual cooling degree days at
85725 °F base for the climate zon¢

of the building

Equivalent Full Load Hours of

Calculated

Sitespecific

Sitespecific

Site-specific

Look up inFable3-255Table
3-256

Look up inFable3-256Table
3-257

Lookup inAppendixC. Heating

operation during cooling season  and Cooling EFMgpendixc

Hours per day
Unit conversion, Btu/therm

Unit conversion from W to kW

Efficiency of cooling system

Efficiency of heating systefd

Percent of buildinghat is cooled

Percent of buildinghat is
electrically heated

202 For heat pumps, effective COP Estimate = HSPF/3.413

Heating-and Cooling EFLH
24
100,000
1,000

Site-specific, if unknowrook up
in Appendix ECodeCompliant
Efficienciefppendix-ECode

: ciencies
Electrical Resistance: 1
Heat pumpssSitespecific
) .
E-CodeComplhant
EfficiencieSitespecific, if
unknown, seeAppendix E:
CodeCompliant
EfficienciesppendixECeode
: cioncios

Site-specific, if unknown look ug
in Fable3-257Table3-258

Look up in
TFable3-258Table3-259

Shell

Ref
kWh/yr
ﬁ2

ftZ

ft2

°Hdays

°Hdays

hours 666

Hours/day
Btu/therm
WKW

Btu/ htw

N/A

N/A
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Percent obuildingthat is heated Look up inFable3-259Table

%GasHeat
? using gas 3-260

N/A

3,412 Btu per kWh 3,412 Btu/kWh

Rvalue of proposed new wall
Ruewwall assembly (including all layers Site-specific °Hft2thr/BTU
between inside air and outside air

Rvalue value of existing assembl Minimum of R5 for uninsulated

Rexistwall o . )
s and any existing insulation assemblie¥?

°Rft2thr/BTU
Effective Rvalue value of existing .
Minimum of R5 for uninsul
Rexistac AboveGradeFoundation assembly inimum of RS 9 uninsulated °Hft2thr/BTU
e . assemblie®*
and any existing insulation.

Effective Rvalue of proposed new

AboveGradeFoundation assembly

(including all layers between insid
air and outside air).

Ruewac Sitespecific °Hft2thr/BTU

Effective Rvalue value of existin
; 9 ook up inFable3-26aTable
Rexistec Foundation Below Grade assemb 3961

and any existing insulation. I

°Rft2thr/BTU

Effective Rvalue of proposed new
Foundation Below Grade assemb . . I
Ruewse ) . o Sitespecific °Hft2thr/BTU
(including all layers between insid
air and outsidegrade.
Furnace or boiler combustion fan

Fe . 7.796% N/A
energy consumption

Unit conversiontherms to kWh(=

29. 29. kWHhth
9.3 100000/ 3412) 9.3 hWtherm
CF Electric Coincidence Factor ~ Look up inFable2-9Table3-264 N/A 665
PDF Peak Day Factor Look up inFable2-9Table3-264 N/A
eMeasure-Lif&l Lif
EUL Estimated useful life S . astre e years te76]
section [667]668]

203 An estimate based on review of Madison Gas and Electric, Exterior Wall InsulataingRor no insulation in walls, and NREL's Building Energy
Simulation Test for Existing Homes (BESEE$T

204 An estimate based on review of Madison Gas and Electric, Exterior Wall InsulataingRor no insulation in walls, and NREL's Building Energy
Simulation Test for Existing Homes (BESEE$T

205Fe js not one of the AHRI certified ratings provided for residential furnaces, but can be reasonably estimated frontiarchksea on the certified
values for fuel energy (Ef in MMBtu/yr) and Eae (kWh/yr). An average of a 300 record sampienghwn) out of 1495 was 3.14%. This is, appropriately,
~50% greater than the ENERGY STAR version 3 criteria for 2% Fe.
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Table3-256255256 Heating Degree Day®

Northern 6;1365,816

Southwest 5,651,944

Coastal 4.79%,173

Central 5,588,095

Pine Barrens 5,52%,192
Statewide Average 5,224553

Table3-257256257 Cooling Degree Da§¥

Northern 934252421
Southwest 1,048366583

Coastal 886248439
Central 1,008103625

Pine Barrens 945366578

Statewide Average 973345551

Table3-258257258 Deemed Value for % Cc6t

Is Space Being Insulated Cooled Deemed % Cool, if actual % is unknown

Yes 100%
No 0%

Table3-259258259 Deemed Value for % Electric H&%

Is Space Being Insulated Electrically Heated Deemed % ElectricHeat, if actual % is unknown

Yes 100%

No 0%

206TMY3 data is used to calculd®D using:SF65°Fasthe setpeintemperature basisSource is the DOETMY3 statistics file.

207TMY3 data is used to calculd®@®D using5F725°Fasthe setpointemperature basisSource is the DGETMY3 statistics filesing linear interpolation
between 70F and 78 to estimate CDD at 2 A temperature basis of 72was chosen based on a CT study analyzing the CDD balance point
temperature for sealing and insulation measurietips://www.energizect.com/sites/default/files/documents/20252-

01 Final%20Report%20%28Revision%20%231%29 RX2242B CI_IMP_SBEA%2CEO_DNV.docx

208] TRM v.12.0 Vol. 2 Pg. 1011

2091 TRM v.12.0 Vol. 2 Pg. 1012
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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

Shell

Table3-260259260 Deemed Value for % Gas H&Ht

Is Space Being Insulated Heated with Gas Deemed % GasHeat, if actual % is unknown

Yes 100%

No 0%

Table3-261260261 Effective RValue of Existing Foundation Below Grade Assembly and Any Existing Insulation

Depth Below Gradg of Bottom of Earth Rvalue (FFt2-Hr/Btu) Average Earth Ralue
Foundation (FFt2-Hr/Btu)
0ft 2.44 2.44
1ft 4.50 3.47
2ft 6.30 4.41
3ft 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-Ralues of Below Grade assemblies shall be the following deemed Average &attle® which account for
transmission of heat through direct contact with the earth outside the foundation. The Effective Ground Contdoe Raries s a
function of the average depth below grade of the bottom of the foundatdn

Table3-262261262 R-Values:ASHRASSHRAI 90.1¢ 2019 Climate Zone 4

NJ TRM Zones Central, Southwest, Pine Barrens, Coastal
[ASHRAE Climate Zone 4 (A,B,C)]

Opaque elements Nonresidential Semiheated

Assgmbly Insulation Min. RValue Assembly Maximum | Insulation Min. RValue
Maximum

Walls, above Grade

Mass U-0.104 R9.5c.i. U-0.580 NR*2

Metal building U-0.060 RO + R15.8 c.i. U-0.162 R13

Steelframed U-0.064 R13 + R7.5 c.i. U-0.124 R33

Woodframed and other U-0.064 R12 + R3.8 c.i.. or RO U-0.089 R13
Walls, below Grade

210]L TRM v.12.0 Vol. 2 Pg. 301
21 Adapted from Table 1, page 24.4, of the 1977 ASHRAE Fundamentals Handbook
212No insulation requirement
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G1.140 ‘ NR

Belowgrade wall ‘ G0.119 ‘ R7.5c.i. ‘
SlabOn-Grade Floors
Unheated ‘ F0.502 ‘ R-15 for 24 in. ‘ F0.730 ‘ NR
Heated ‘ F0.843 ‘ R-20 for 24 in. F0.900 R10 for 24 in.

Table3-263262263R-Values: ASHRASSHRAIE 90.1¢ 2019 Climate Zone 5

NJ TRM Zones n [ASHRAE Climate Zone 5 (A,B,C)]

Nonresidential Semiheated

Opaque elements

Assgmbly Insulation Min. RValue Assembly Maximum |Insulation Min. RValug
Maximum

Walls, above Grade

Mass U-0.090 R11c.i. U-0.051 R5.7 c.i.
Metal building U-0.050 RO + R19 c.i. U-0.094 R0 + R9.8 c.i.
Steelframed U-0.055 R13 + R10 c.i. U-0.084 R13 + R3.8 c.i.
R13 + R7.5c.i..
Woodframed and other U-0.051 . U-0.089 R13
or R19 + R5 c.i.

Walll, below Grade

Belowgrade wall G0.119 ‘ R7.5c.i. ‘ G1.140 ‘ NR
SlabOn-Grade Floors
Unheated F0.502 ‘ R-15 for 24 in. ‘ F0.730 ‘ NR
Heated F0.688 R-20 for 48 in. F0.900 R10 for 24 in.

Peak Factors

Table3-264263264 Peak Factors

Electric coincidence factor (CF) 0.5

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

Measure Life

The effective useful life (EUL) is 25 yeg#86]667]{668].
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References

fe78]661] lllinois Statewide Technical Reference Marua4.8.30 Commercial Wall Insulation
https://www.ilsag.info/wp-content/uploads/IL=
TRM_Effective 010126 v14.0 Vol 2 C and | 09192025 FINAL.pdf

[679]662] CaliforniaRublic-Utilities-Commission-Database-for Energy-Effici

2024eTRM, 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.

663 NOAA ;__3._ cen

{681]664] The initial Rvalue for new construction buildings is based on IECC 2015 code for climate zone 5.
https://codes.iccsafe.org/content/IECC2015/chap#ece-commercialenerqy efficiency
{682]665] C&I Unitary HVAC Load Shape Project Final Report. August 2011, v.1.1, p. 12;5Tatsie OF reported
here is a center point for NJ chosen between the CF for urban NY and for th&tlfitic region in the PIM peak
periods. Available fromhttp://www.neep.org/sites/default/files/resources/INEEP_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] bl GAIlL yli W/ 2Y9R 9FFSOGAOGS ! aS¥dA [ATFS

wSaSEkNOK wSLR2NIQZ alé Hamyd
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3.7 LIGHTING

3.7.1 LIGHTING FIXTURES

Market Commercial/Multifamily
BaselineCondition TOSNCERERI
Baseline CodéExisting

End UseSubcategory Lighting Fixtures

Measure Last Reviewed February-202April 2026

Changes Since Last Versio q  ypdated HVAC interactivity-factalsek-upUpdated Hours of Use and Coincidence Fac
values for Grocery, Retail (Large), Warehouse/Industrial (Large), and
Warehouse/Industrial (Small) building types

Y __Removal of contrebased demand savings, use lighting controls measure 3.7.2 to
calculate contrekpecific savings

i1 Updatedreferences

Description

This section provides energy savings algorithms for qualifighting improvementsmplementedin commercial and
industrialsettings.This measure includes both retrofit of existing lamps and new construction profemt&runit lamps

and lamps installed in common areas of multifamily 4ése buildings, refer to the Residential Section. For lamps/fixtures
installed in common areas of multifamily higle buildings, use the algorithms below.

Replacement programs includésture replacement for existing commerciand industriakustomers It istargeted for
facilities performing efficiency upgrades to their lighting systeliew 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(LPDYf fixtures being installed to the baselin®™ 2 NJ af AIKGAY3I LIR2sSNI [ ff246 yOSZ¢é FTNRY (GKS o0dzAf RAY3

O«

state of New Jersey, the applicable building cod&GC 202[670}678574. [Field Code Changed

N

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 im Table3-266Table3-267 whereas the building area method involves applies applying a uniform LPD to

the entire building using values frofeble3-265-Table3-266Table3-266,

The exterior lighting power allowance is calculated as follows.

1. Determine the lighting zone frofhable3-268Fable3-267268. [Field Code Changed
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2. Determine the applicable category and space type fieshle3-268Table3-269
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 surfaceslinble3-268Table3-269, tradable and non tradable surfacé&adable surfaces are surfaces
6KSNB AT &2dz R2y Qi dza$S Ittt GKS tAIKGAY3T Ltt26SR 2y 2yS
tradable surfacesNon-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 higke multifamily buildings (more than three stories) follow commercial protocol.
Measuresdn low-rise multifamily buildings or within dwelling units of highe multifamily buildings follow residential
protocol.

Baseline Case

New Construction Interior Lighting: Baseline lighting LPD based on the IECC 202378J@ie0[671] with adjustments
for standard practicé7}-[675][676].

New Construction Exterior Lighting: Baseline lighting LPA based on the IECC 202¥&ad®[671] with adjustments
for standard practicé7}-[675][676].

Replacement: Actual existing fixture/lamp wattage. If unknown, use wattage Appendix L: Lighting Wattages

1677[669]670]
Mid-Stream Lighting: Look up Appendix L: Lighting Wattaggs77{[669]676].
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:

g VP800 0B
- [
3 Qul Y g o] o] w0
New Construction Exterior Lighting:
. 006 0006 00
w QI = ou Oi i
phtmtm
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Replacement/Midstream Interior Lighting

Annual Fuel Savings

Replacement/Midstream Interior Lighting

gy o OO v~y p e
3D G P Oi i Owo p T

New Constructionnterior Lighting

6-1

vyt 45 D tbo v ., .., . .
YD G i < 0 Oi i Owd pT
pmtmtm

Note: No fuel impacts are claimed in exterior lighting installation.
Peak Demand Savings

Retrofit Interior Lighting

3 s 60 p 00d
Retrofit Exterior Lighting

x

New Constructionnterior Lighting:
Y] ————— 0 60 p VWO —p— Y-
New ConstructiorExterior Lighting

00 6O

®wQw

Daily Peak Fuel Savings

FYDI & #YRI @il 00
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Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

For NC/TOS

3 QuQ 3QEQ 07YD
For EREP/DI

3 Q60 3’QaQ 600

Lifetime Fuel Energy Savings

For NC/TOS

FYRI ai  ©"Mi ai07Yd
For EREP/DI

YD i Wi aiodd

Calculation Parameters

Table3-265264265 Calculation Parameters

n 12 K Annual electric energy savings Calculated kWh/yr

neKSN Annual fuel savings Calculated Thermsl/yr

N 1 Peak Peak Demand Savings Calculated kW

n ¢ K Sehid Daily peak fuel savings Calculated Therms/day
Qtys Quantity of replaced fixtures Site-specific N/A
Qtyy Quantity of qualifying fixtures Sitespecific N/A
Site-specific, if
Wy Wattage of baseline fixture Ap;::gi?(WLr:] Ifif;ting W 669
Wattages

Wattage of qualifying fixture
(per DLC or ENERGY STAF
Wy certification, or manufacturer's Sitespecific w
cutsheet if certification not
requiredby program)

LPQ Installedlighting power density Site-specifiic WI/Sq Ft

Site-specific, if WISq Ft

LPDR Baselindighting powerdensity .
unknown look up in
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Variable

LPA

LPA

AL

Hrs
LPQe
(interior)
LPAar

(exterior)

HVAG

HVAG

HVAG

CF

PDF

AML

Description

Baseline lighting power
allowance

Installed lighting power
allowance

If LPA unit is W/Sq Ft: AL is Ar

If LPA Unit is W/linear ft: AL is
linear ft

Area in Square Feet

Annual Hours of Operation

Interior Lighting_PD adjustment
factor (5% better)

Exterior Lightindg-PA adjustment
factor (35% better)

HVAC Interactive Factor for
Annual Energy Savings

HVAC Interactive Factor for
AnnualFossiFuel Savings

HVAC Interactive Factor for Pei
Demand Savings

Coincidence Factor
Savingsontrol-factor
Gas peak day factor

Adjusted measure life for
EREP/DI

Value

Table3-265Table
3-266Table3-266,
Table3-266Table
3-267, Fable
3-268Table3-269

Sitespecific, if
unknown look up in
Table3-268Table
3-269

Sitespecific, if
unknown look up in
Fable3-268Table

3-269

Sitespecific

Site-Specific
Sitespecific, if
unknown useFable
3-269Table3-270

0.75

0.65

Look up imMppendix F:

HVAC Interactivity
Factors

Look up iPAppendix F:

HVAC Interactivity
Factors

Look up imMppendix F:

HVAC Interactivity
Factors

Look up inFable
3-269Table3-270

Look-up-inrable3-270
Look up inFable
3-274Table3-271

SeeMeasure Life
Section

Units

WI/Sq Ft or W/
Linear Ft

W/Sq Ft or W/
Linear Ft

Sq Ft or Linear
Ft

Square Foot

Hrs/yr

N/A

N/A

N/A

MMBtu/kWh

N/A

N/A

Years

Lighting

Ref

670

670

671

675

675

672 673

678

672

673

671
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Variable Description Value Units Ref
EUL  Effective useful life for NC/TOs  Scoveasure Life Years
Section
1,000 Conversion from watts to kW 1,000 WKW

10 Conversion from MMBtu to 10 Therms/MMBtu
therms

Table3-266265266 Baseline Lighting Power Density (Building Area MethaqdECC 2021 Standard Section C405.3.2(1)

670
Building Area Type £P0 Building Area Type +PD
(Watts/ft 2) (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

Table3-26 7266267 Baseline Lighting Power Density (Space by Space MetB6@)l IECC section C405.3.2(2)

f21670}674]
LPD LPD
Space Types (watts/ft 2) I Space Types (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

602



LPD
Space Types (watts/ft?) I Space Types

Audience seating area
In an auditorium
In a gymnasium

In a motion picture theater
In a penitentiary

In a performing arts theater
In a religious building
In a sports arena
Otherwise
Automotive (see Vehicular maintenance area)
Banking activity area
Breakroom (See Lounge/breakroom)
Classroom/lecture hall/training room
In a penitentiary
Otherwise
Computer room, data center

Conference/meeting/multipurpose room
Convention Center exhibit space

Copy/print room

Corridor

In a facility for the visually impaired (and not
used primarily by the staff)

In a hospital
Otherwise
Courtroom
Dining area
In bar/lounge or leisure dining

In cafeteria or fast food dining

In a facility for the visually impaired (and not
used primarily by the staff)

In family dining
In a penitentiary
Otherwise

Dormitoryt living quarters- ¢

Electrical/mechanical room
Emergency vehicle garage

Facility for the visually impaire®
In a chapel (and not used primarily by the

staff)

0.61
0.23
0.27
0.67
1.16
0.72
0.33
0.33

0.61

0.89
0.71
0.94

0.97

0.71

0.71
0.41
1.2

0.86
0.4

0.6
0.42
0.43

0.5
0.43

0.52

0.7

In the stacks
Loading dock, interior
Lobby

For an elevator

In a facility for the visually impaired (and not
used primarily by the staff)
In a hotel

In a motion picture theater
In a performing arts theater
Otherwise

Locker room

Lounge/breakroom
In a healthcare facility
Otherwise

Manufacturing facility
In a detailed manufacturing area

In an equipment room

In an extrahigh-bay area (greater than 50
feet floorto-ceiling height)

In a highbay area (2§50 feet floorto-ceiling
height)

In a lowbay area (less than 25 feet floto-
ceiling height)
Museum

In a general exhibition area

In a restoration room
Office

Enclosed

Open plan
Parking area, interior

Pharmacy area
Performing arts theater dressing room

Post officar sorting area
Religious buildings

In a fellowship hall

In a worship/pulpit/choir area
Restroom

In a facility for the visually impaired (and not
used primarily by the stdff

Otherwise

Retail facilities

Lighting

LPD

(watts/ft 2)

1.18
0.88

0.65
1.69

0.51
0.23
1.25
0.84
0.52

0.42
0.59

0.8
0.76

1.42

0.31
1.1

0.74
0.61
0.15
1.66

0.41

0.76

0.54
0.85

1.26

0.63
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LPD LPD
Space Types (watts/ft?) I SJpEER TS (watts/ft 2)

In a recreation room (and not used primarily

by the staff) 1.77 In a dressing/fitting room 0.51
Fire Statiort sleeping quarters 0.23 In a mall concourse 0.82
Food preparation area 1.09 Sales area 1.05
Guestroont- @ 0.41 Seating area, general 0.23
Gymnasium/fitness center Stairwell 0.49
In an exercise area 0.9 Sports arena playing area
In a playing area 0.85 For a Classfacilitye 2.94
Healthcare facility For a Class Il facility 2.01
In an exam/treatment room 1.4 For a Class Ill facility 1.3
In an imaging room 0.94 For a Class IV facility 0.86
In a medical supply room 0.62 Storage room 0.38
In a nursery 0.92 Transportation facility
Ly | ydNBESQa adlidazy 117 At a terminal ticket counter 0.51
In an operating room 2.26 In a baggage/carousel area 0.39
In a patient roorf 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 Warehousea storage area
Laboratory For medium to bulky, palletized items 0.33
In or as a classroom 111 For smaller, handarried 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 speyjiie sipall apply.
6d ! WCHOAfAGE F2NJ GKS +£AddzZdtte LYLIFANBRQ A& | rsérioQdngeknicare, Adkilt dhycaked t A OSy &SR 2NJ gAf t

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 théeuglaeyfihg 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 thehardavelling units nor the
wattage of lighting in the dwelling units is counted.

e. Class | facilities consist of professional facilities; and semiprofessional, collegiate, or club facilities witros&afii@ 6r more spectators.

f. Class Il facilities consist of collegiate and semiprofessional facilities with seating for fewer than 5,000 speatafarstitiés with seating for between
2,000 and 5,000 spectators; and amateur league and high school facilities with seatiraydaheam 2,000 spectators.

g. Class Ill 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 scheakitilitigorovision for spectators.

Table3-268267268 Exterior Lighting Zones2021 IECC sectid®405.5.2 (1)670]6+4

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 mixase areas

3 All other areas not classified as Lighting Zone 1, 2, or 4
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Highactivity commercial districts in major metropolitan areas as designated by the local land t
planning authority

Table3-269268269 Exterior Lighting Power Allowances2021 IECC Standard Section C405.5.2(2) and Section
C405.5.2(3)670}s74]
Base Site Allowance W 350 400 500 900
Uncov;[zgspark'”g Parking areas and drives Wit2 003 | 004 006 008

Walkways and ramps less than 1(

Building Grounds . Wi/Linear Foot 0.50 0.50 0.60 0.70
feet wide
Walk d 10 feet wid
Building Grounds & V&S and ramps 10 feet wide wWiit2 010 010 011 014
greater, plaza areas
Building Grounds Dining areas WIft? 0.65 0.65 0.75 0.95
Building Grounds Stairways Wift? 0.60 0.70 0.70 0.70
" Building Grounds Pedestrian tunnels Wift? 0.12 0.12 0.14 0.21
(0]
:_cé Building Grounds Landscaping Wift2 0.03 0.04 0.04 0.04
a Building EnFrances Pedestrian and vehlcular entrance W/LlnearlFoot of 14 14 21 21
% and Exits and exits opening
©  Building Entrances
] 9 ) Entry canopies Wift? 0.20 0.25 0.40 0.40
= and Exits
Building Ent
uieing n.rances Loading docks Wift2 0.35 0.35 0.35 0.35
and Exits
Canopies (frestanding and
Sales Canopies pies ( 9 Witz 040 040 06 07
attached)
Open areas (including vehicle sale
Outdoor Sales lots) Wift2 0.20 0.20 0.35 0.50
Street frontage for vehicle sales lof
Outdoor Sales in addition to "Open Area" W/Linear Foot - 7 7 21
allowance
W/ft? of gross above
Building facades 9 ; 0075 0113 015
grade wall area
4] 135 plus 135 plus 135 plus 135 plus
5} 4 r 4 r 4 r 4 r
£ Automated teller machines (ATMs) and night depositori W per location 5 pe > .p.e > .p.e > lpe
a additional addition addition addition
k) ATM al ATM al ATM al ATM
Qo
[ n T ntran n teh in tion stations
g Uncovered entrances and gal euohusel spection statio Wit2 05 05 05 05
= guarded facilities
S loadi for | f fi
5 Uncovered loading areas for law en orcem.ent. ire, Wiit2 0.35 0.35 0.35 0.35
ambulance, and other emergency vehicles
Driveup windows and doors W/drive-through 200 200 200 200
Parking near 24our retail entrances W/main entry 400 400 400 400
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Table3-270269270Hours of Use and Coincidence Factor by Building Type

Building Type ‘ Sector CF Hours
Grocery Large Commercial/Industrial & Small Commercia 0.99 75807,580
Medicalg Clinic Large Commercial/Industrial & Small Commercia 1.0 3,909
Medical- Hospital Large Commercial/Industrial & Small Commercia 1 8,760(13
Large Commercial/Industrial 0770 2,969
Office
Small Commercial 0.67 2,950
Other Large Commercial/Industrial & Small Commercia 0.66 4,573
Large Commercial/Industrial 0.92 5593
Retail
Small Commercial 0.86 4,926
School Large Commercial/Industrial & Small Commercia 0.50 2,575
Large Commercial/Industrial 0.79 4,116
Warehouse/ Industrial
Small Commercial 0.65 2422422
All 0.0 430%4,305
. (Parking)
Outside/Outdoor Area
43804,380
(Other)
Parking Garage All 0.98 8,678
Multifamily ¢ Common Multifamily 1.0 84668,760
Areag'4
Multifamily ¢ In-Unit Multifamily 0.06 679
Multifamily ¢Exterior Multifamily 0.00 3,338
College/University All 0.79 2,713
Cafeteri@!®
College/University, All 0.54 2,586
ClasseClasses
College/University All 0.92 3,066
Dormitery?Dormitory
ReligiousBuildingBuilding All 0.89 1,955
NursingHemeéHome All 0.92 5,840

213 Assumes hospital operations are year round.
2UNEEP Midhtlantic TRM V9, p. 24.
25From NY TRM V10, Pg 862
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Building Type Sector CF Hours

Restaurant DineIn*** All 0.79 4,182
Restaurant Fast food* All 0.79 6,456
Museunt®Museum All 0.89 3,748

Peak Factors

Table3-271270271 Baseline-SMG-Valu@Eeak Factors

Edueatioitlectric coincidence factor (CF) 1794 00k up inTable3-270
ExterieNatural gas peak day factor (PDF) 0%SeeAppendix G: Natural Gas Peak Day Fact
Crocery 5%
Health 8%
Institutional/Public- Service 12%
Lodging 15%
Miscellaneous/Other 6%
Office 15%
Parking-Garage 0%
Restaurant 5%
Pl 5%
Warehouse 14%
CHsmam Basedan-Codo
RonlcFaclors
Fableg 2 L benl Lactars
I N NN
B = : 1629]
Natural-gas-peak-dayfactor (PDF) SeeAppendix-G-Natural Gas-Peak-Day-Factor:
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Measure Life
Table3-272Measure Life

. AML (for
Equipment Type EREP/DI) EUL (for NC/TOS) Ref

Fixture rated lifan hours+ operating hours

LED Fixture 5 from Fable3-269.Table3-270. Not to exceed 676
15yr.
Fixture rated lifén hours+ operating hours
LED Fixture with Controls 7 from Table3-269Table3-270. Not to exceed 676
15yr.
TLED 5 N/A 676
Fixture rated lifén hours+ operating hours
High Bay/Low Bay LED Fixture 7 from Fable3-269.Table3-270. Not to exceed 676
15yr.
’ : ) FFixture rated lifén hours+ operating hours
High Bay/Low Bay LED Fixt t .
igh Bay/ ogoni);ls pure wi 8 from Table3-269.Table3-270. Not to exceed 676
15 yr.
High Bay/Low Bay TLED 6 N/A 676
Fixture rated lifédn hours+ operating hours
Exterior/Outdoor LED Fixture 7 from Fable3-269.Table3-270. Not to exceed 676

15yr.

Fixt ted lifén h < ting h
Exterior/Outdoor LED Fixture with ixture rated lifén hours= operating hours

8 from Table3-269.Table3-270. Not to exceed 676
Controls
15yr.
Exterior/Outdoor TLED 6 N/A 676
Screwin LEDs 1 N/A 677
References

{685]669] Review of Device Codes and Rated Lighting System Wattage Table Retrofit Program. 2015. National Grid.
Jandary-13,2015.

idus.com/files/AddedPDF/POA/RILightingRetrofitl, pdfst accessed April 16, 2026
[686]670] dHNHM Lb¢9wb! ¢Lhb![ 9b9wD, /hb{9wzx! ¢Lh /" h59 o6L9// V0 p L// 5LDLE¢![ [ h59
Codes.iccsafe.orghccessed-November 16,2022k : -iccsafe- 0 P2/chagter
commercialenergyefficieney.. https://codes.iccsafe.org/content/IECC2021P2/chapfete-commercialenergy
efficiency Last accessed April 16,2026
fe8A[671] NavigantEmPOWER Maryland DRAFT Final Impact Evaluation Deemed Savings (JureMia2CBIL;
2018) Commercial & Industrial Prescriptive, Small Business, and Direct Install Pr¢20as)s

Ritgetf://www1.nationalgr
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fe88]672] Navigant,EmMPOWER Maryland DRAFT Final Impact Evaluation Report Evaluation Year 4 (Jurge 1, 2012
May 31, 2013) Commercial & Industrial Prescriptive & Small Business Pro@@t33
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[689]673] DNV KEMA (2013)mpact Evaluation of 2010 Prescriptive Lighting Installations. Prepared for
Massachusetts Energy Efficiency Program Administrators and Massachusetts Energy Efficiency, Advisory
https://ma-eeac.org/wpcontent/uploads/ImpactEvaluatiorof-2010-PrescriptivelightinglnstallationsFinat
Report6-21-13.pdf_Last accessed April 16, 2026

{690]674] Northeast Energy Efficiency Partnerships & KEG8,Lighting Load Shape Project FINAL Report
Prepared for the Regional Evaluation, Measurement and Verification Faid)-(2011)
https://neep.org/sites/default/files/resources/INEEP_CI_Lighting LS FINAL Report v€r9-8170.pdf Last
accessed April 16,2026

[691]675] DNV,New Jersey Commercial New Construction Industry Standard Practice Analysis. Prepared for
Rutgers University and the NJ Board of Public Utili{@322-)

[692]676] DNV, Nw Jersey NoResidential Lighting Market Characterizati®nepared for Rutgers University and
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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-202May 2026

Changes Since Last Versio

=

Removed ISR from measure chapter

91 Corrected order of baseline savings perecentage and measure case savings
percentage in energy savings algorithms

¥ __Updated SVG parameter definitions and values

1 Added hours of use table

Description

9 Normal Lighting ControlsNormal Ighting controls include occupancy sensors, daylight dimmer systems, and
occupancy controlled How controls for fluorescent, LEBnd HID fixtures.

1 Networked Lighting ControlsThis measure defines the savings associated with installing a network controlled
lighting system. The control system must include luminkgxel lighting control (LLLC) that can switch lights on
and off based on occupancy and is capable of&ulge dimning 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 sefyaratiditional savings may be
achieved at no additiondlardwarecost on a sitespecific basis by implementing highd trimming,
personalized local controls, and customized scheduling with no need for additional equipment or software.

i Bilevel Lighting ControlsThis measure addresseslével 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 bilevel occupancy control. ##ved occupancy control allows for the continuous lighting of
spaces at codenandated minimum illumination levels when the space is unoccupied and at higher light levels
when occupied. This measure is only applicable as a retrafggiacement 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, locahd municipal codes and standard$is measure is restricted to lighting in
parking lots and in spaces that are required by fire and safety code to be illuminated continuously. Fhe post
implementation case must comply with all provisions of applicable fire, safety and constroatden
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Note: Measures in common areas of higke multifamily buildings (more than three stories) follow commercial protocol.
Measuredn lowrise multifamily buildings or within dwelling units of highe 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|f prior existence of lighting controls is unknown, assume no controls.

New Construction (NCThe baseline conditiois a control system that meets ASHRAE-2019 or industry standard
practice in new construction.

Efficient Case
Retrofit (RF): The efficient condition is the existing lighting system retrofittedmatte efficientcontrols.

New Construction (NC): The efficient condition is the baseline system that meets ASHR2EL9@A industry standard
practice in new construction with additional controls.

Annual Energy Savings Algoritrem

Annual Electric Energy Savings

Normal or Networked Lighting
30 W Oi i Ve o0 Yo p Owd
Bievel Lighting

.

Where,

Annual Fuel Savings
Normal or Networked Lighting

FYRI ai@ Ol i Yo Wo'0YéR'0 Owbd p T
Bilevel Lighting

3 & i 670
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Peak Demand Savings

Normal or Networked Lighting

Lighting

NN W YeOYG'O YER'O 80 p "00d

Bilevel Lighting

> pm
Where,
6@
Daily Peak Fuel Savings
Y i@

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

3Q0Q

Lifetime Fuel Energy Savings

YD &

Calculation Parameters

FYRI 4i0 00

3 QuQ 07YD

i M Gio’Yd

Table3-273Calculation Parameters

Variable Description
n1zKkK Annual electric energy savings
neKSN Annual fuel savings
N 1 Peak Peak Demand Savings
n ¢ K SedY Daily peak fuel savings
nl K Lifetime electric energy saving:
n ¢ KSHNN Lifetime fuel savings
ESF Energy savings factor

Percent of annual lighting
SVG energy saved by the {vel
lighting control

Ref
Calculated kWh/yr
Calculated Thermsl/yr
Calculated kw
Calculated Therms/day
Calculated kwWh
Calculated Therms
Calculated N/A
Calculated N/A
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SVGI,demand

KW,

Qtys
Qtyg

Wa

Wiow

Fow

SVG

SVG

HVAG

HVAG

HVAG

Hrs

Description

Percent of annual lighting

demand energy saved by the-b

level lighting control

Lighting load connected to
control

Quantity of existing fixture
Quantity of efficient fixture
Wattage of existing fixture

Wattage of efficient fixture at
full light output

Wattage of the efficient fixture
in low-power mode

Percentage of annual operating
hours that the fixture operated
in low-power mode

Percent of annual lighting
energy saved by the baseline
lighting control

Percent of annual lighting
energy saved by the efficient
lighting control

Secondary demand in reducec

HVAC consumption resulting

from decreased indoor lighting
wattage

Secondary energy savings in
reduced HVAC consumption
resulting from decreased indoo
lighting wattage

Secondary energy savings in
reduced HVAC consumption
resulting from decreased indoo
lighting wattage

Annual hours of operation prior
to installation of controls

Value

Calculated

Site-specific

Site-specific
Site-specific

Sitespecific

Sitespecific

Site-specific

Site-specific, if
unknown look up in
Table3-276Fable
3-276Table3-275
Look up inFable
3-274Table3-274

Look up inFable
3-274Table3-274

Look up imAppendix
F: HVAC Interactivity
Factors

Look up imAppendix
F: HVAC Interactivity
Factors

Look up imAppendix

F: HVAC Interactivity MMBtu/kWh

Factors

Sitesspecific, if
unknown uselable
3-275Fable
3-269Table3-270(in

Units

N/A

kW

N/A
N/A

N/A

N/A

N/A

N/A

Hours

Lighting

Ref

682
683 684
685

681

681

687

688
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1,000
10

CF

PDF

EUL

Description

Conversion factor

Conversion factor

Electric coincidence factor

Gas peak day factor

Effective useful life

Lighting Control Type

Networked lighting controls (NL@)th Luminairelevel

lighting controls (LLL@889]

Networked lighting controls (NLC) with no LLLC

689

Commissioned

Networked lighting controls (NLC) with unknown or mixe:

LLLJ689

Integrated fixture withroom-based control&'®

Dual occupancy and dayligkgénsors

Combination of higkend trim and daylight dimming

Combination of higkend trim and occupancy sensors

Daylight dimming
Occupancy sensors
No lighting controls

Unknown

Value Units
Look-up-by-pregram
defaultvalue =1
1,000 kw/w
10 Therms/MMBtu
Look up inFable
3-276Table N/A
3-27Fable3-276
Look up inFable
3-276Table N/A
3-27Fable3-276
SeeMeasure Life
Section Years
Table3-274SVG
SVG
6:490.61
6-490.35
0.49
0.38
0.38
0.35
0.33
0.28
0.24
0.00
0.00

Ref

688

Lighting

21638% is highest savings factor associated with ametworked fixture with integrated controlsThis was determinetb be a reasonable assumption
for a fixture with three integrated controls that is not networked or verified/commissioned.
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Table3-275Hours byBuilding Type and Sectd690]
Large

Office Commercial/Industrial

Small Commercial

Large
Retail Commercial/ndustrial

Small Commercial

Large
School Commercial/Industrial &

Small Commercial

Networked Lighting Control: Large
with and without Luminaire  \yarehouse/Industrial Commercial/lndustrial
Level Lighting Controls

Small Commercial

College/University

; All
Cafeteria -
Colege/University- Al
Classes -
College/University Al
Dormitory -
Large
All Other Commercial/Industrial &
Small Commercial

All Other All All

Table3-276276275 L ow-Power Mode Factor
Stairwell
Corridor
Parking Garage

Parking Lot

Lighting

N
N
15
]

[
O
W
(o))

UseTable3-270(in

Section3.7.1)

UseTable3-270(in

Section3.7.
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Peak Factors

Table3-277276Peak Factors

o Look up inFable3-269Table3-270(in Section [695]
El fi F
ectric coincidence factor (CF) 2137.) 686
Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Factor

Measure Life
The effective useful life (EUL) is 8 ydam2][686/687].
References

f696}———Average HVAC interactive effects by building type derived from the NEERtstdic TRM 2017, NEEP,
Mid-Atlantic Technical Reference Manu#l0, Appendix E

Administrators.

fe99]681] California Energy Commission, Lighting Research Program, Projectévél Bitairwell Fixture
Performance Final Report, October 20056 SN} 38 2F 4a¢AYS 5AYYSRé | ONRaa GKS F2dzNJ GSai
operation (Table 2. Weekday daily average energgesad savings, pg. 22).

[700]682] CA State Partnership for Energy Efficiency Demonstrations, Interior Lighting Case Study: Adaptive
Corridor Lighting, April 2014, pg. 2.
https://cltc.ucdavis.edu/sites/default/files/files/publication/CASE_STUDY_ UCSF_Adaptive Corridors_140602.pdf

[764][683] California Energy Commission Public Interest Energy Research Program, Case-Béwey1BD Parking
Garage LuminairesAverage of unoccupied hours across the three test sites.
https://cltc.ucdavis.edu/sites/default/files/files/publication/casstudy-bi-levetled-garageluminaires.pdf

[702]684] Pacific Gas & Electric, Application Assessment-bé®@| LED Parking Lot Lighting, February 2009, pg. 1.
https://www.osti.gov/biblio/1218189

[763]685]  NEEP Miditlantic TRM 2018, NEEP, Mitlantic Technical Reference Manual, V8. May 2018, pp. 462
463.

[704]686] _California Public Utilities Commission EUL Table, version 027 (updated November 12, 2022). Accessed
December 30, 2022ttps://www.caetrm.com/shareddata/valuetable/EUL/

[705]687] New York Standard Approach for Estimating Energy Savings from Energy Efficiency P\gnsiars10
(2023)Appendix DPg1162

688 Navigant EmPOWER Maryland DRAFT Final Impact Evaluation Deemed Savings (JureMa2(RIT;
2018) Commercial & Industrial Prescriptive, Small Business, and Direct Install Pr¢2eashs

[689] 2025 lllinois Statewide Technical Reference Manual for Energy Efficiency V&iolurhe 2:
Commercial and Industrial Measur@eptember 202), Pg756

[690] 2025 lllinois Statewide Technical Reference Manual for Energy Efficiency V&r§iolurhe 2:
Commercial and Industrial Measur@eptember 202), Pg755
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3.7.3 DELAMPING

Market CommericaMultifamily
Baseline Condition ERET/DI

Baseline Existing/Dual

End UseSubcategory Lighting

Measure Last Reviewed September20242026

Changes Since Last Versio ¢ added x10 MMBtto-Therms conversion factor in fuel savings algorithm

i1 Updated References

Description

0«

¢KA& YSF&adaNB NBfF{GSa (2 GKS LISNXYIYySyld NBY2@Lt 2F | YL Iy
fixture.

Note: Measures in common areas of higse multifamily buildings (more than three stories) follow commercial protocol.
Measuresdn low-rise multifamily buildings or within dwelling units of highe 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.

i Total delamping (all lamps removed): efficient wattage = 0

1 Parital delamping (not all lamps removed): efficient wattage =gxisting wattage minus wattage of removed

u»

ax

¢

O

w

Pl

o

lamps. For replacement with efficient lamps see Segdignl

[ Field Code Changed

Annual Energy Savings Algoritrem

Annual Electric Energy Savings

.

W DOEO WO,
3QuQ ———— O

pmnmn
Annual Fuel Savings
L WOAd0 WHooi,

3D A Rt T T Oi { Owod pT
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Peak Demand Savings

OO0 WWO O

3o R T Owo 00

Daily Peak Fuel Savings
Y @ 3'YDi ai0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

No dual baseline:
3 QW 3QEQ 07YD
Dual baseline:
3Q6Q QA | VR GQI & QE @i "MEYD QA | QD EAD®D I 'Qa QO ®D YYD

Lifetime Fuel Energy Savings

No dual baseline:
FYRI ai M Gi07YD
Dual baseline:
YR G YR GO i "0Q6IQI & QE @u YD YR 6T QD LD Qa YOV YYD

Calculation Parameters

Table3-278277 Calculation Parameters

Variable Description Value Units Ref
nl1zK Annual electric energy savings Calculated kWh/yr
neKSN Annual fuel savings Calculated Therms/yr
N1 Peak Peak Demand Savings Calculated kW
n ¢ K SphNd Daily peak fuel savings Calculated Therms/day
nlak Lifetime electric energy savings Calculated kwh
ne¢KSNI Lifetime fuel savings Calculated Therms
Watts, TotalConnected load of baseline fixturc  Sitespecific Watts

TotalConnected load of delamped
Watts, fixture (equal to baseline watts minus ~ Sitespecific Watts
wattage of removed lamps for
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Variable Description Value Units Ref
replacement with efficient lamps see
Section3-7~43.7.1)
Look up inFable
3-269Table3-270
Hrs Deemed average hours of use per ye: . . Hrslyr 691

(in Section
3.743.7.0)
Look up in
Appendix F:

HVAC Interactive Factor for Annual

HVAG i HVAC N/A 692 694
Energy Savings nteractiviy [692]700694}[694}702693

Factors
Look up in
. Appendix F:
HVAG HVAC Interactive Eactor for Annual Fu HVAC N/A 596
Savings .
Interactivity
Factors

Look up in

HVAC Interactive Factor for Annual Appendix F:
HVAG HVAC N/A [692]f700694[694]702693}

DemandSavings .
9 Interactivity
Factors
10 Conversion factor 10 Therms/MMBtu

Look up inFable
. - 3-269Table3-270
CF Electric coincidence factor ) . N/A 691
(in Section

Look up inrable

3-279Fable3-278 NIA

PDF Gas peak day factor

SeeM Lif
EUL Effective useful life e eas_ure e Years
Section

Peak Factors

Table3-279278Peak Factors

Look up inFable3-269Table3-270(in Section
3+#43.7.0)

Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Factc

Electric Coincedence (CF)
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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.

Table3-280279 Measure Life

Delanping 16 5.33 693

References

[706]691] Navigant, EMPOWER Maryland DRAFT Final Impact Evaluation Deemed Saving2Qldgéhy 31,
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Report6-21-13.pdf,_Last accessed April 17, 2026

[720]695] Northeast Energy Efficiency Partnerships & KES®,Lighting Load Shape Project FINAL Report
Prepared for the Regional Evaluation, Measurement and Verification Faid)-(2011)
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accessed April 17,2026
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trm-v13_ consolidated clean.pdiLast accessed April 17,2026
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Lighting

3.7.4 EXIT SIGNS

Market Commercial/Multifamily
Baseline Condition DI

Baseline Existing

End UseSubcategory Equipment

Measure Last Reviewed January-2028pril 2026

Changes Since Last Versio ¢ added x10 MMBtto-Therms conversion factor in fuel savings algorithm

i1 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 at 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 aBb lightource.

Efficient Case

The efficient condition is a new exit sign illuminated with light emitting diodes (LED).

Annual Energy Savings Algoritrem

Annual Electric Energy Savings

I
3 R T T iip WO 6
Annual Fuel Savings
YD ai ot Oi i Owo o6 p1
Peak Demand Savings
@B O ® 0655 60
3 oRTT p wdo6 6
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Daily Peak Fuel Savings

3D G FYRI 4 i0 00

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

No dual baseline:

Lifetime Fuel Energy Savings

No dual baseline:

Calculation Parameters

Variable Description Value Units

nilzK Annualszlsic:;i;: energy
n ¢ KSN  Annual fuel savings
N 1Pa  Peak Demand Saving
n ¢ K Sehd Daily peak fuel saving

Lifetime electric

2.
Nk energy savings

n ¢ KSMNI Lifetime fuel savings

Actual Connected loac

Wb . P
of existing exit sign
W Actual Connected loac
d of LED exit sign
Average hours of use
Hrs 9

per year

HVAC Interactive
HVAG Factor for Annual
Energy Savings

3Q0Q 3QBQ 07YD

FYRI ai @M Gi0"YD

Table3-281280 Calculation Parameters

Calculated

Calculated
Calculated

Calculated
Calculated

Calculated

Site-specific, if unknown
look up inFable3-281Table
3-282Table3-281

Site-specific, if unknown
look up inFable3-281Table
3-28ZFable3-281
Site-specific, if unknown use

8,760

Look up iPAppendix F: HVAC
Interactivity Factors

kWh/yr

Therms/yr
kw

Therms/day
kWh

Therms

kW

kW

Hours

N/A

Ref

698

Lighting

702
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Variable Description Value Units Ref

HVAC Interactive Look up iMppendix F: HVAC

HVAG Factor for Annual Fue - N/A 704
R Interactivity Factors
Savings
HVAC Interactive Look up imPAppendix F: HVAC
HVAG Factor for Peak Interactivity Factor&rror! Not a N/A 698 702
Demand Savings valid result for table.
10 Conversion factor 10 Therms/MMBtu
CF Electric coincidence Look up inFable3-282Table N/A
factor 3-283Fable3-282
Look up inFable3-282Table
PDF Gas peak day factor 398 N/A
EUL Effective useful life SeeMeasure LifeSection Years

Table3-282281 Connected Load by Bulb Type

Incandescent 0.020 0.040
Fluorescent 0.009 0.020
LED 0.002 0.004

Peak Factors

Table3-283282Peak Factors

Electric coincidence factor (CF) 1.00 700

Natural gas peak day factor (PDF) SeeAppendix G: Natural Gas Peak Day Factor:

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

Table3-284283Measure Life

15 5 [708]

Exit Signs
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F723]698] EmMPOWER Maryland DRAFT Final Impact Evaluation Report Evaluation Year 4 (JurggMay812
2013) Commercial & Industrial Prescriptive & Small Business Programs, Navigant, March 34/ ®dues for
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f729]704] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Pkéensiars
1013 (2023)Appendix DPg316202 https://dps.ny.gov/system/files/documents/2026/01/nysm-
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Lighting

3.7.5 LED SIGN LIGHTING

Market Commercial/Multifamily
Baseline Condition RF

Baseline Existing

End UseSubcategory Lighting

Measure Last Reviewed January-2028pril 2026

Changes Since Last Versio ¢ added x10 MMBtto-Therms conversion factor in fuel savings algorithm

1__Removal of RUBAnguagen Measure Lif&Section

1 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 translcent 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 electricabwer 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 ¢bside 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 BdglUiB44)
requirements. Replacement signs cannot use more than 20% of tiu frgpver of the sign that is being replaced.

Baseline Case

The baseline condition is fluorescent lighting or neon type illuminategopen sign.
Efficient Case

The compliance condition is an LED type illuminated LED open sign.

Annual Energy Savings Algorithen

Annual Electric Energy Savings

3QWQ ———— Oi i p Owd b
Annual Fuel Savings

— LD @ Ol i 005

3 L ai o TT i i Ow6d pm
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Peak Demand Savings

3o

Daily Peak Fuel Savings

YD b

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

Lifetime Fuel Energy Savings

Calculation Parameters

3060

YD G i

3FYRI 4 i0 00

3QdQ 07YD

@M ai0"Yd

Table3-285284 Calculation Parameters

Variable Description
nizK Annual eIe_ctric energy
savings
neKSN Annual fuel savings
N1 Peak Peak Demand Savings
n ¢ K Sphd Daily peak fuel savings
Lifetime electric enert
nl 2k ) L
savings
neKSN Lifetime fuel savings
Equipment wattage for
Wy ’ I
baseline condition
W Equipment wattage for
a energy efficient condition
HVAC interaction factor for
HVAG annual electric energy
consumption
HVAG HVAC interaction factor at

utility summer peak hour

Value
Calculated

Calculated
Calculated

Calculated
Calculated
Calculated

Site-specific, if unknown use 46

Site-specific

0 for Exterior and Unconditioned Space
otherwise seéAppendix F: HVAC

Interactivity Factors

0 for Exterior and Unconditioned Space
otherwise seéAppendix F: HVAC

Interactivity Factors

Lighting

KWhiyr

Thermsl/yr
kw

Therms/day
kwh
Therms

Watts 705

Watts

N/A

N/A
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Variable Description Value Ref

HVAGC interaction factor for 0 for Exterior and Unconditioned Space

HVAG . otherwise seéAppendix F: HVAC MMBtu/kWh
annual fuel consumption Interactivity Factors

Sitespecific, If unknown use defaults:

Signage with photocell control operatiot [718]
Hrs Annual hours of operation = 4,380 hours Hrs Fo]711F710]
Signage with time switch control = 2,19 712
hours

1,000 ‘ Conversion factor, one 1,000 N/A
kilowatt equals 1,000 watts

10 Conversion factor 10 Therms/MMBtu
PDF Natural gas peak day factor SeeTable3-287Fable3-286 N/A
F3H74]
FSH#S]
. - Look up inFable3-285Table3-286Fable 06
CF Electric coincidence factor - N/A 707
3-285
708
709
710
EUL Effective useful life SeeMeasure LifeSection Years

Table3-286285CF by Building Type

Education 0.39

Exterior, PhotocelControlled (All Building Types) 0.11
Exterior, All Other (All Building Types) 0.11
Grocery 0.99

Health 0.47

Industrial Manufacturing, 1 Shift 0.96
Industrial Manufacuring, 2 Shift 0.96
Industrial Manufacturing;, 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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Parking Garages 0.98
Restaurant 0.55
Retail 0.56
Street Lighting 0.00
Warehouse 0.50
Outdoor 0.00

Peak Factors

Table3-287285 Peak Factors

706
Look inFable3-285T able3-286Fable
ook upt ;;;SL [707}706] [708}707] [709}708)]

— 710

Electric coincidence factor (CF)

SeeAppendix G: Natural Gas Peak Da

Natural gas peak day factor (PDF) Factors

Measure Life

he-equipment.

Table3-288287 Measure Life

LED Sign Lighting 5[705]704] F2] [Deleted Cells J
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19,2026
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Lighting

[722]707] _ Pennsylvanidct 129StatewideAet-129-2014-CommerciatBnergy Efficiency NeResidentiakighting
MeteringBaselineStudy-Prepared-for 2023.Pennsylvania PubligtilitiesUtility Commissiondanuany-13,2015.
released March 25, 2024. Docket No-2023:3044490 https://www.puc.pa.gov/filingresources/issuetaws
regulations/act129/act129-statewide-evaluatorswe/ . 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.

hito ro-A mil/d do D OneYearphpA me es for

Philadelphiaattps://aa.usno.navy.mil/data/Dur_OneYeat ast accessed April 19,2026

[#24]709]  Mid-Atlantic Technical Reference Manwal.o,
hitps/neep-orgisitesidefault/files/resources/Mid—-Atlantic TRM-V7 EINAL pdérsion 10. Northeast Energy
Efficiency Partnerships (NEEP), April 20680s://neep.org/sites/default/files/resources/Maryland
MidAtlantic%20TRMv10.pdfLast accessed April 19, 2026

[725]710] 8 m ing i n ar U n
September2012. 2 VYV SOG A Odzi Q& wnauu t NPEiNGh X021 I Ay 3I& 520dzYSy iz mp
https://www.energizect.com/sites/default/files/documents/Final%202022%20PSD%20FIL ED%2Q11Xxt22
accessed April 19, 2026

[#26]711] ConEd Large C&l Program Impact and Process Evaluation Report prepared by Navigant, August 2019,
slide 71.

F2A[712] Time switch controt assume 6 hours per day, 365 days per year
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3.7.6 INDOOR HORTICULTURE LED

Market Commercial
Baseline Condition NC/TOS/DI
Baseline ISPBual
End UseSubcategory Equipment
Measure Last Reviewed April 2025
Changes-Since-Last-\ersion

—Added default annuallighting-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 VV3.0). Savings are based on
the differencebetween 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 Algoritrem

Annual Electric Energy Savings

30QEQ 3O Qi p Owd

Where,

ca
ca
(e}

p Toftmm

3o 0 »

[=F!
(<
[®)
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Annual Fuel Savings

YD G i0vTo
Peak Demand Savings
3 300 60 p Owd
Daily Peak Fuel Savings
YR i (i (o)

Lifetime Energy Savings Algorithms

No dual baseline:
3 Q40 3 Qi 07YD
Dual baseline:
3060 30 | 00601 & BE o YD QA | Qb ad®iI Qa 008D YYD

Lifetime Fuel Energy Savings
No dual baseline:

YR 4i 070
Dual baseline:

YR ai 070
Calculation Parameters

Table3-289288 Calculation Parameters

nlzK Annual electric energy savings Calculated kWh/yr
N1 Peak Peak Demand Savings Calculated kW
n ik Lifetime electric energy savings Calculated kwh
K Change in ccl>rTnect-ed Ipad from baseline to Calculated KW
efficient lighting level
Sitespecifi¢ if unknown
Hrs Annual hours of operation look up inTable3-290Fable hours 720 749
2260
Ngy Number of energy efficient fixtures Site-specific fixtures
Wy Wattage of energy efficient fixtures Sitespecific W
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Photosynthetic photon efficacy (PPE) of

PP it ifi >Y2f
& qualifying equipment Sitespecific
Photosynthetic photon efficacy (PPE) of baseli
PP 1. >Y 2§t [719
. equipment €6 (11926118
Look up inAppendixF:
HVAC interactive effects for electricity HVAC Interactivity
HVA N/A 716
¢ consumption Faetorg\ppendix F: HVAC
Interactivity Factors
Look up intppendixF:
HVAC interactive effects for electricity peak HVAC Interactivity
HVA N/A 716
¢ demand Faetorg\ppendix F: HVAC I
Interactivity Factors
. . Look upin Table
CF Electric coincidence factor 3001 N/A
Look upin Table
PDF Gas peak demand factor 3001 N/A
EUL Effective useful life SeeMeasure LifeéSection Years

Table3-290289 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

Table3-291290Peak Factors

Peak Factor Value Ref
Electric coincidence factor (CF) 1 717
Natural gas peak day factor (PDF) N/A

Measure Life

he-eguipment.
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Table3-292291 Measure Life
Equipment EUL RUL Ref
Indoor Horticulture LED 12 4 718
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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

Motors and Drives

3.8 MOTORS AND DRIVES

3.8.1 MOTORS

Market CommerciadMultifamily
Baseline Condition TOS/NCEREP/DI
Baseline CodeExisting/Dual
End UseSubcategory Motors

Measure Last Reviewed January 2023

Description

This measure covers the installation of high efficiency, thrlease 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 effect®f improved efficiency. Therefore, when replacing a stanekffitiency motor, a higtefficiency motor

with lower or equal fuHoad speed must be selected to prevent any negation of predicted energy savings resulting from a
higher efficiency. To providée correct flow, it may be necessary to adjust fan sheaves or pumpgller diameters.

Baseline Case

The baseline condition is a thrgghase electric motor of equivalent type, speed and horsepower TOSSNdNC, 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 thrgdase electric HVAC fan or pump motor with a speed at or below that of the baseline
motor and fullload efficiency exceeding the NEMA premium-fodid efficiency

Annual Energy Savings Algoritrsm

Annual Electric Energy Savings

3QEQ 00 YO O T @ (—O',J‘Q,.Q '—O’?'Q"Q "0b "0

Annual Fuel Savings

YD G i070
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Motors and Drives

Peak Demand Savings

3 00 YOO T ¢

Daily Peak Fuel Savings

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

No dual baseline:
3 QEQ 3 QA 07YD
Dual baseline:
3 Q40 3RAEW | QA & QE @A YD QA0 | QD LD Qa 0O B YYD

Lifetime Fuel Energy Savings

No dual baseline:
FYRI ai @M Gi0"Yd
Dual baseline:
YR G FYRI G0 0RANQI &Vt Wi OEYD YR a6 i QD LD Qa 0O YYD

Calculation Parameters

Table3-293292 Calculation Parameters

Variable Description Value Units Ref

nltzK Annual electric energy savings Calculated kWh/yr
N 1 Peax, Peak Demand Savings Calculated kW
n 2k Lifetime electric energy savings Calculated kwh

Hp Rated horsepqweof the efficient Sitespecific Hp

equipment
Efg Fultoad efficiency ofualifying efficiency Sitespecific N/A
motor
Eff, FulHoad efficiency otodecompliant f:;zgjazc;lc oréok UP:; N/A 791

baseline motor Table3-29
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