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

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

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

protocol presented in this measure.  

Baseline Case 

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

the compliance requirements of IECC 2021 for single family and multifamily low-rise residential buildings (see Appendix E: 

Code-Compliant Efficiencies). Per Table R405.4.2(1) of IECC 2021, the standard reference design for residential buildings 

with a proposed air-source heat pump is the same heating and cooling system as proposed.  For multifamily high-rise 

buildings, refer to the commercial heat pump measure (Section 3.5.2).  

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

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

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

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

weighted average using the weights in the table below.23 

Table 2-58 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 

 

For early replacement projects, use dual baselines: 

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

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

IECC version in force when the equipment was new (if equipment vintage is unknown, use IECC 2012 efficiency 

requirements in Appendix E: Code-Compliant Efficiencies). 

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

the replaced equipment type and fuel. 

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

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

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

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

 

23 Weights calculated by quantity of heat pump projects designated as fuel switching by measure name in the Tri 2 utility filings workbooks. 

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

using a baseline factor, Fbaseline,h.24  

(
𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 ℎ𝑒𝑎𝑡𝑖𝑛𝑔
 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

) = 𝐹𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒,ℎ × (
𝑁𝑒𝑤 𝑒𝑞𝑢𝑖𝑝𝑚𝑒𝑛𝑡 

𝑠𝑐𝑒𝑛𝑎𝑟𝑖𝑜 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛
) + (1 − 𝐹𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒,ℎ) × (

𝐸𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑒𝑞𝑢𝑖𝑝𝑚𝑒𝑛𝑡
 𝑠𝑐𝑛𝑒𝑎𝑟𝑖𝑜 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

) 

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

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

heat pump of the same size as the installed heat pump.  

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

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

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

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

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

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

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

using a baseline factor, Fbaseline,c.25  

(
𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 𝑐𝑜𝑜𝑙𝑖𝑛𝑔
 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

) = 𝐹𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒,𝑐 × (
𝑁𝑒𝑤 𝑙𝑜𝑎𝑑 

𝑠𝑐𝑒𝑛𝑎𝑟𝑖𝑜 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛
) + (1 − 𝐹𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒,𝑐) × (

𝑁𝑜𝑛 − 𝑛𝑒𝑤 𝑙𝑜𝑎𝑑
 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

) 

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

no existing cooling.  

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

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

same cooling capacity as the installed heat pump.  

Efficient Case 

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

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

𝛥𝑘𝑊ℎ = 𝑘𝑊ℎ𝑏 − 𝑘𝑊ℎ𝑞  

Where, 

𝑘𝑊ℎ𝑏 = 𝑘𝑊ℎ𝑐,𝑏 + 𝑘𝑊ℎℎ,𝑏 

 

24 The baseline heating factors presented in Table 2-64 are based on reference [95]. Fbaseline,h is calculated as the total percent of respondents who would 

install new baseline equipment, averaged across heating fuel types in table 2-17 of the report. 
25 The baseline cooling factors presented in Table 2-64 are based on reference [95]. Fbaseline,c is calculated as the percent of respondents without existing 

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

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



 

75 

For partial displacement applications,  

𝑘𝑊ℎ𝑞 = 𝑘𝑊ℎ𝑐,𝑞 + 𝐹𝑙𝑜𝑎𝑑 × 𝑘𝑊ℎℎ,𝑞 + (1 − 𝐹𝑙𝑜𝑎𝑑) × 𝑘𝑊ℎ𝑠𝑢𝑝𝑝𝑙𝑒𝑚𝑒𝑛𝑡  

  If supplemental heat is an existing electric resistance heating system: 

𝑘𝑊ℎ𝑠𝑢𝑝𝑝𝑙𝑒𝑚𝑒𝑛𝑡 =
𝐶𝑎𝑝

ℎ

3.412 × 1,000
× 𝐸𝐹𝐿𝐻ℎ 

  If supplemental heat is an existing fossil fuel system: 

𝑘𝑊ℎ𝑠𝑢𝑝𝑝𝑙𝑒𝑚𝑒𝑛𝑡 = 0 

 

For whole displacement applications, 

𝑘𝑊ℎ𝑞 = 𝑘𝑊ℎ𝑐,𝑞 + 𝑘𝑊ℎℎ,𝑞  

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

supplemental equipment type, if applicable. 

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

Note: 

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

Efficiencies. 

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

pump is sized based on heating capacity but is oversized for cooling. The appropriate OSF should be determined from 

site-specific conditions if possible; otherwise use the default values provided in Table 2-64. 

Table 2-59 Baseline or Supplemental Electric Energy Consumption Equations 

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

No existing cooling 
 

(1 − 𝐹𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒,𝑐) ×
𝐶𝑎𝑝𝑐

𝑆𝐸𝐸𝑅2𝑏 × 1,000
× 𝐸𝐹𝐿𝐻𝑐 

N/A 

No existing heating, central 

fossil fuel system 
N/A 𝐹𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒,ℎ ×

𝐶𝑎𝑝ℎ
𝐻𝑆𝑃𝐹2𝑏 × 1,000

× 𝐸𝐹𝐿𝐻ℎ 

No existing heating, central 

electric resistance/electric 

furnace 

N/A 

𝐹𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒,ℎ ×
𝐶𝑎𝑝ℎ

𝐻𝑆𝑃𝐹2𝑏 × 1,000
× 𝐸𝐹𝐿𝐻ℎ 

+ (1 − 𝐹𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒,ℎ) ×
𝐶𝑎𝑝ℎ

3.412 × 1,000
× 𝐸𝐹𝐿𝐻ℎ 

Mini-split heat pump, ASHP 

(Cooling Capacity < 65 kBtu/h) 

or whole building new 

construction 

𝑂𝑆𝐹 ×
𝐶𝑎𝑝𝑐

𝑆𝐸𝐸𝑅2𝑏 × 1,000
× 𝐸𝐹𝐿𝐻𝑐 

𝐶𝑎𝑝ℎ
𝐻𝑆𝑃𝐹2𝑏 × 1,000

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

Mini-split AC, Air Conditioner 

(Cooling Capacity < 65 kBtu/h)  

𝐶𝑎𝑝𝑐
𝑆𝐸𝐸𝑅2𝑏 × 1,000

× 𝐸𝐹𝐿𝐻𝑐 N/A 

PTAC with electric resistance 

heat 

𝐶𝑎𝑝𝑐
𝐸𝐸𝑅2𝑏 × 1,000

× 𝐸𝐹𝐿𝐻𝑐 
𝐶𝑎𝑝ℎ

3.412 × 1,000
× 𝐸𝐹𝐿𝐻ℎ 

PTAC with fossil fuel heat 
𝐶𝑎𝑝𝑐

𝐸𝐸𝑅2𝑏 × 1,000
× 𝐸𝐹𝐿𝐻𝑐 N/A 

PTHP 𝑂𝑆𝐹 ×
𝐶𝑎𝑝𝑐

𝐸𝐸𝑅2𝑏 × 1,000
× 𝐸𝐹𝐿𝐻𝑐 

𝐶𝑎𝑝ℎ
𝐶𝑂𝑃𝑏 × 3.412 × 1,000

× 𝐸𝐹𝐿𝐻ℎ 

Electric resistance/electric 

furnace heating 
N/A 

𝐶𝑎𝑝ℎ
3.412 × 1,000

× 𝐸𝐹𝐿𝐻ℎ 

Room Air Conditioner 
𝐶𝑎𝑝𝑐

𝐶𝐸𝐸𝑅𝑏 × 1,000
× 𝐸𝐹𝐿𝐻𝑐 N/A  

 

Table 2-60 Energy Efficient Electric Energy Consumption Equations 

Qualifying Equipment 
Efficient Cooling kWh  

(kWhc,q) 

Efficient Heating kWh 

(kWhh,q) 

Mini-split heat pump, ASHP (Cooling 

Capacity < 65 kBtu/h)  
𝑂𝑆𝐹 ×

𝐶𝑎𝑝𝑐
𝑆𝐸𝐸𝑅2𝑞 × 1,000

× 𝐸𝐹𝐿𝐻𝑐 
𝐶𝑎𝑝ℎ

𝐻𝑆𝑃𝐹2𝑞 × 1,000
× 𝐸𝐹𝐿𝐻ℎ 

PTHP 𝑂𝑆𝐹 ×
𝐶𝑎𝑝𝑐

𝐸𝐸𝑅2𝑞 × 1,000
× 𝐸𝐹𝐿𝐻𝑐 

𝐶𝑎𝑝ℎ
𝐶𝑂𝑃𝑞 × 3.412 × 1,000

× 𝐸𝐹𝐿𝐻ℎ 

Annual Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 = 𝑇ℎ𝑒𝑟𝑚𝑠𝑏 − 𝑇ℎ𝑒𝑟𝑚𝑠𝑞  

Where, 

𝑇ℎ𝑒𝑟𝑚𝑠𝑏 = 𝑠𝑒𝑒 Table 2-61 𝑓𝑜𝑟 𝑎𝑝𝑝𝑟𝑜𝑝𝑟𝑖𝑎𝑡𝑒 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒 𝑒𝑞𝑢𝑖𝑝𝑚𝑒𝑛𝑡 𝑡𝑦𝑝𝑒 

 

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

𝑇ℎ𝑒𝑟𝑚𝑠𝑞 = (1 − 𝐹𝑙𝑜𝑎𝑑) × 𝑇ℎ𝑒𝑟𝑚𝑠𝑏  

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

𝑇ℎ𝑒𝑟𝑚𝑠𝑞 = (1 − 𝐹𝑙𝑜𝑎𝑑) × 𝑇ℎ𝑒𝑟𝑚𝑠𝑞,𝑓𝑓 

𝑻𝒉𝒆𝒓𝒎𝒔𝒒,𝒇𝒇 = 𝒔𝒆𝒆 𝐓𝐚𝐛𝐥𝐞 𝟐-𝟔𝟐 𝒇𝒐𝒓 𝒂𝒑𝒑𝒓𝒐𝒑𝒓𝒊𝒂𝒕𝒆 𝒒𝒖𝒂𝒍𝒊𝒇𝒚𝒊𝒏𝒈 𝒆𝒒𝒖𝒊𝒑𝒎𝒆𝒏𝒕 𝒕𝒚𝒑𝒆 

 

For whole displacement applications,  
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𝑇ℎ𝑒𝑟𝑚𝑠𝑞 = 0 

Table 2-61 Baseline Fossil Fuel Consumption 

Baseline Equipment Baseline fuel consumption (Thermsb) 

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

𝐸𝑓𝑓𝑏,𝑓𝑢𝑒𝑙 × 100,000
× 𝐸𝐹𝐿𝐻ℎ  

No existing heating, central fossil fuel system (1 − 𝐹𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒,ℎ) ×
𝐶𝑎𝑝ℎ

𝐸𝑓𝑓𝑏,𝑓𝑢𝑒𝑙 × 100,000
× 𝐸𝐹𝐿𝐻ℎ  

 

Table 2-62 Energy Efficient Fossil Fuel Consumption 

Qualifying Equipment Efficient fuel consumption (Thermsq,ff) 

New Supplemental Fossil Fuel (Gas, Oil, Propane) 

Furnace/Boiler 

𝐶𝑎𝑝ℎ

𝐸𝑓𝑓𝑞,𝑓𝑢𝑒𝑙 × 100,000
× 𝐸𝐹𝐿𝐻ℎ  

 

To calculate savings in gallons of delivered fuel, use Table 2-63.  

Table 2-63 Fuel Savings in Gallons 

Delivered Fuel Fuel savings (gallons) 

Oil ∆𝐺𝑎𝑙𝑂𝑖𝑙 =
Δ𝑇ℎ𝑒𝑟𝑚𝑠

1.4
 

Propane ∆𝐺𝑎𝑙𝑃𝑟𝑜𝑝𝑎𝑛𝑒 =
Δ𝑇ℎ𝑒𝑟𝑚𝑠

0.916
 

 

Peak Demand Savings 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 = 𝑂𝑆𝐹 × 𝐶𝑎𝑝𝑐 ×
1

1,000
× (

1

𝐸𝐸𝑅2𝑏
−

1

𝐸𝐸𝑅2𝑞
) × 𝐶𝐹 

Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝑃𝐷𝐹 

Lifetime Energy Savings Algorithms 

Use single baseline for whole 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: 

l 
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Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 

Dual baseline:Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = (Δ𝑘𝑊ℎ 𝑢𝑠𝑖𝑛𝑔 𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) × 𝑅𝑈𝐿 + (Δ𝑘𝑊ℎ 𝑢𝑠𝑖𝑛𝑔 𝑐𝑜𝑑𝑒 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) × (𝐸𝑈𝐿 − 𝑅𝑈𝐿) 

Lifetime Fuel Energy Savings 

 No dual baseline: 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = 𝛥𝑇ℎ𝑒𝑟𝑚𝑠 × 𝐸𝑈𝐿 

Dual baseline: 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = (Δ𝑇ℎ𝑒𝑟𝑚𝑠 𝑢𝑠𝑖𝑛𝑔 𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) × 𝑅𝑈𝐿 + (Δ𝑇ℎ𝑒𝑟𝑚𝑠 𝑢𝑠𝑖𝑛𝑔 𝑐𝑜𝑑𝑒 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) × (𝐸𝑈𝐿 − 𝑅𝑈𝐿) 

 

Calculation Parameters 

Table 2-64 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings Calculated kWh/yr  

ΔTherms Annual fuel savings Calculated Therms/yr  

ΔkWPeak Peak Demand Savings Calculated kW  

ΔThermsPeak Daily peak fuel savings Calculated Therms/day  

ΔkWhLife Lifetime electric energy savings Calculated kWh  

ΔThermsLife Lifetime fuel savings Calculated Therms  

ΔGalOil Oil savings Calculated Gallons  

ΔGalPropane Propane savings Calculated Gallons  

kWhb Baseline electrical consumption Calculated kWh/yr  

kWhq Energy efficient electrical consumption Calculated kWh/yr  

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

Caph 
Heating capacity of installed heat pump 

heating equipment 
Site-specific Btu/hr  

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

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

COPq 
Coefficient of performance of the qualifying 

unit at 47F 
Site-specific N/A  

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

SEER2b SEER2 of baseline unit 

Site-specific or look up in 

Appendix E: Code-

Compliant Efficiencies 

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

+-

+-

+-

+-
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Variable Description Value Units Ref 

EER2b EER2 of baseline unit 

Site-specific or look up in 

Appendix E: Code-

Compliant Efficiencies 

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

HSPF2b HSPF2 of the baseline unit 

Site-specific or look up in 

Appendix E: Code-

Compliant Efficiencies 

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

CEERb 
Combined Energy Efficiency Ratio of baseline 

room air conditioner26 

Use federal standard 

values in Appendix E: 

Code-Compliant 

Efficiencies, if unknown, 

use 11.0 

Btu/W-h  

Effb,fuel Efficiency of baseline boiler/furnace 

Site-specific or look up in 

Appendix E: Code-

Compliant Efficiencies 

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

Effq,fuel 
Efficiency of newly installed supplemental 

boiler/furnace 
Site-specific N/A  

OSF Oversize derating factor27 
Site-specific, if unknown, 

use 0.8 
N/A  

Fload 
Partial Displacement Factor to account for the 

portion of heating load met by the heat pump 
Look up in Table 2-65  N/A [90][92] 

Fbaseline,h 

Fraction of projects where, absent the 

program, the customer would have purchased 

new heating equipment for a previously 

unheated space instead of extending existing 

central system 

If installed heat pump is a 

ductless minisplit: 0.18 

If installed heat pump is a 

ducted ASHP: 0.27  

N/A [95] 

Fbaseline,c 

Fraction of projects where, absent the 

program, the customer would not have 

installed cooling in previously uncooled space, 

so the added cooling represented added 

electrical load 

If installed heat pump is a 

ductless minisplit: 0.74 

If installed heat pump is a 

ducted ASHP: 0.34 

N/A [95] 

kWhc,b 
Baseline cooling electrical consumption, whole 

displacement 
Calculated from Table 2-59  kWh/yr  

kWhh,b 
Baseline heating electrical consumption, 

whole displacement 
Calculated from Table 2-59 kWh/yr  

kWhc,q 
Energy efficient cooling electrical 

consumption, whole displacement 
Calculated from Table 2-60 kWh/yr  

 

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

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

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

+-

+-
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Variable Description Value Units Ref 

kWhh,q 
Energy efficient heating electrical 

consumption, whole displacement 
Calculated from Table 2-60 kWh/yr  

kWhh,supplement 
Energy efficient heating electrical 

consumption of supplemental heating system 
Calculated kWh/yr  

Thermsb Baseline fuel consumption  Calculated from Table 2-59 Therms/yr  

Thermsq Energy efficient fuel consumption Calculated Therms/yr  

Thermsq,ff 

Fuel consumption of new efficient fuel 

equipment for partial displacement 

applications where a new supplemental fossil 

fuel heating system is installed 

Calculated Therms/yr  

EFLHc 
Equivalent Full Load Hours of operation for 

the average unit during the cooling season 

Look up in Appendix C: 

Heating and Cooling EFLH 
Hours  

EFLHh 
Equivalent Full Load Hours of operation for 

the average unit during the heating season 

Look up in Appendix C: 

Heating and Cooling EFLH 
Hours  

COPb 
Coefficient of performance of the baseline 

PTHP at 47F 

Look up in Appendix C: 

Heating and Cooling EFLH 
N/A [81][82][87][88] 

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

3.412 Conversion factor from kWh to kBtu 3.412 kBtu/kWh  

1.4 Conversion from therms to gallons 1.4 Therms/gal  

0.916 Conversion from therms to gallons 0.916 Therms/gal  

 CF Cooling coincidence factor   Look up in Table 2-67 N/A [85] 

PDF Gas peak day factor Look up in Table 2-67 N/A  

EUL Effective useful life See Measure Life Section Years [83] 

RUL Remaining useful life See Measure Life Section Years  

 

 

I I I I 
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Table 2-65 Partial Displacement Factors for Ductless Heat Pumps28 

NJ Climate Region 

Supplemental Fuel Type 

Delivered 

(Oil/Propane) 
Electric Natural Gas Unknown 

Northern 0.61 0.45 0.41 0.43 

Southern 0.46 0.23 0.26 0.27 

Coastal 0.46 0.23 0.26 0.27 

Central 0.46 0.23 0.26 0.27 

Pine Barrens 0.46 0.23 0.26 0.27 

Statewide Average 0.48 0.26 0.27 0.29 

  

Table 2-66 Partial Displacement Factors for Ducted Heat Pumps29 

NJ Climate Region 

Switchover Point 

15°F 25°F 30°F 35°F 

(default) 

40°F 45°F 

Northern 0.95 0.78 0.68 0.43 0.29 0.17 

Southern 0.99 0.82 0.71 0.43 0.29 0.19 

Coastal 0.98 0.91 0.85 0.64 0.46 0.30 

Central 0.99 0.83 0.74 0.47 0.31 0.19 

Pine Barrens 1.00 0.86 0.76 0.46 0.31 0.19 

Statewide Average 0.98 0.84 0.75 0.48 0.33 0.20 

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

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

 

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

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

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

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

using rated heating capacity: 

𝐹𝑙𝑜𝑎𝑑=((𝐴𝑐𝑡𝑢𝑎𝑙 ℎ𝑒𝑎𝑡 𝑜𝑢𝑡𝑝𝑢𝑡 𝑝𝑒𝑟 𝑚𝑒𝑡𝑒𝑟𝑒𝑑 𝑑𝑎𝑡𝑎, 𝐵𝑡𝑢/𝑦𝑟))/((𝑇𝑜𝑡𝑎𝑙 heat pump 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦,𝐵𝑡𝑢∕ℎ)×𝐸𝐹𝐿𝐻𝐻𝑒𝑎𝑡𝑖𝑛𝑔) 

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

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

factors are based on the percentage of heating degree hours above the “switchover point,” or the point at which heating is assumed to switch from the 

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

documentation such as a photo of programmed controls.  

t 

+-

t 

+-

t t 

+- + +- + 

t + 

+- + +- + 

t + 

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


http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx
https://www.energystar.gov/ia/home_improvement/downloads/ESQI_factsheet.pdf?07d7-31fc
https://www.energystar.gov/ia/home_improvement/downloads/ESQI_factsheet.pdf?07d7-31fc
https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-%20CT%20FORMAT.pdf
https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-%20CT%20FORMAT.pdf
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[87] “2021 INTERNATIONAL ENERGY CONSERVATION CODE (IECC) | ICC DIGITAL CODES.” n.d. Codes.iccsafe.org. 

Accessed November 16, 2022. https://codes.iccsafe.org/content/IECC2021P2/chapter-4-ce-commercial-energy-

efficiency. 

[88] “2012 INTERNATIONAL ENERGY CONSERVATION CODE (IECC) | ICC DIGITAL CODES.” n.d. Codes.iccsafe.org. 

Accessed January 23, 2023 https://codes.iccsafe.org/content/IECC2012P5/chapter-4-ce-commercial-energy-

efficiency  

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

430.32 b) Room Air Conditioners 

[90] TMY3 data for NJ climate zone representative cities: Northern – Allentown, PA; Central – Trenton, NJ; Pine 

Barrens – McGuire AFB NJ; Southwest – Philadelphia, PA International Airport; Coastal – Atlantic City, NJ. 

[91] Oak Ridge National Laboratory, Fuel Conversions Needed in the Weatherization Assistant, 

https://weatherization.ornl.gov/wp-content/uploads/2018/05/FuelConversions.pdf 

[92] Adjusted the overall New York load fraction using the fraction of HDD above 32°F for each New Jersey climate 

zone. New York load fraction per 2022 Heat Pump Impact Evaluation, prepared for NYSERDA by DNV: 

https://pseg1com.sharepoint.com/sites/JointUtilityEnergyEfficiencyPrograms/EMVSERAJoint  

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

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

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

pdf  

[94] Energy Saver 101: Everything you need to know about Home Heating 

https://www.energy.gov/sites/prod/files/2014/01/f6/homeHeating.pdf 

[95] Guidehouse, [R2246] Residential Heat Pump Metering Study, May 2024. 

https://app.box.com/s/6u94k3zij1ocwmqlh7oxl5vnie1fmn7c 

 

  

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
https://weatherization.ornl.gov/wp-content/uploads/2018/05/FuelConversions.pdf
https://pseg1com.sharepoint.com/sites/JointUtilityEnergyEfficiencyPrograms/EMVSERAJoint
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
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Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

𝛥𝑘𝑊ℎ = 𝑘𝑊ℎ𝑏 − 𝑘𝑊ℎ𝑞  

Calculate kWhb using the algorithms in Table 2-59 for the appropriate baseline equipment type.  

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

Note: Conversions from SEER to SEER and EER to EER2 can be found in Appendix E: Code-Compliant Efficiencies. 

Table 2-69 Baseline Energy Consumption Equations 

Baseline Equipment Baseline Cooling kWh (kWhb) 

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

𝑆𝐸𝐸𝑅2𝑏 × 1,000
× 𝐸𝐹𝐿𝐻𝑐 

Room Air Conditioner 
𝐶𝑎𝑝𝑐

𝐶𝐸𝐸𝑅𝑏 × 1,000
× 𝐸𝐹𝐿𝐻𝑐 

PTAC 
𝐶𝑎𝑝𝑐

𝐸𝐸𝑅𝑏 × 1,000
× 𝐸𝐹𝐿𝐻𝑐 

 

Table 2-70 Energy Efficient Energy Consumption Equations 

Qualifying Equipment Efficient Cooling kWh (kWhq) 

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

𝑆𝐸𝐸𝑅2𝑞 × 1,000
× 𝐸𝐹𝐿𝐻𝑐 

Room Air Conditioner 
𝐶𝑎𝑝𝑐

𝐶𝐸𝐸𝑅𝑞 × 1,000
× 𝐸𝐹𝐿𝐻𝑐 

PTAC 
𝐶𝑎𝑝𝑐

𝐸𝐸𝑅𝑞 × 1,000
× 𝐸𝐹𝐿𝐻𝑐 

Peak Demand Savings 

Table 2-71 Peak Demand Savings Equations 

Qualifying Equipment Peak Demand Savings (ΔkWPeak) 

Air Conditioner (Cooling Capacity < 65 kBtu/h)  Δ𝑘𝑊𝑃𝑒𝑎𝑘 = 𝐶𝑎𝑝𝑐 ×
1

1,000
× (

1

𝐸𝐸𝑅2𝑏
−

1

𝐸𝐸𝑅2𝑞
) × 𝐶𝐹  

Room Air Conditioner Δ𝑘𝑊𝑃𝑒𝑎𝑘 = 𝐶𝑎𝑝𝑐 ×
1

1,000
× (

1

𝐶𝐸𝐸𝑅𝑏
−

1

𝐶𝐸𝐸𝑅𝑞
) × 𝐶𝐹 

PTAC Δ𝑘𝑊𝑃𝑒𝑎𝑘 = 𝐶𝑎𝑝𝑐 ×
1

1,000
× (

1

𝐸𝐸𝑅𝑏
−

1

𝐸𝐸𝑅𝑞
) × 𝐶𝐹 
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Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

 No dual baseline: 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 

Dual baseline: 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = (Δ𝑘𝑊ℎ 𝑢𝑠𝑖𝑛𝑔 𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) × 𝑅𝑈𝐿 + (Δ𝑘𝑊ℎ 𝑢𝑠𝑖𝑛𝑔 𝑐𝑜𝑑𝑒 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) × (𝐸𝑈𝐿 − 𝑅𝑈𝐿) 

Calculation Parameters 

Table 2-72 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings Calculated kWh/yr  

ΔkWPeak Peak Demand Savings Calculated kW  

ΔkWhLife Lifetime electric energy savings Calculated kWh  

kWhb Baseline electrical consumption Calculated kWh/yr  

kWhq 
Energy efficient electrical 

consumption 
Calculated kWh/yr  

Capc 
Cooling capacity of installed 

unit 
Site-specific Btu/hr  

SEER2q SEER2 of installed unit30 Site-specific Btu/W-h  

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

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

SEER2b SEER2 of baseline unit1 

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

Efficiencies 

EREP/DI: Site-specific, if unknown use code 

efficiency in force when equipment was new or use 

2013 if vintage is unknown 

Btu/W-h [96][97] 

CEERb CEER of baseline unit 

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

Efficiencies 

EREP/DI: Site-specific, if unknown use code 

efficiency in force when equipment was new or use 

2013 if vintage is unknown 

Btu/W-h [96][97] 

EER2b EER2 of baseline unit 
TOS/NC: Look up in Appendix E: Code-Compliant 

Efficiencies 
Btu/W-h [96][97] 

 

30 SEER to SEER2 conversion found in Appendix E: Code-Compliant Efficiencies. 

+- +-

t 

+- +-

t 

t 

+- +-

t 

+- +-

+- +-

+- +-



 

87 

Variable Description Value Units Ref 

EREP/DI: Site-specific, if unknown use code 

efficiency in force when equipment was new or use 

2013 if vintage is unknown 

EFLHc 

Equivalent Full Load Hours of 

operation for the average unit 

during the cooling season 

Look up in Appendix C: Heating and Cooling EFLH Hours  

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

 CF Electric coincidence factor 0.69 N/A [99] 

EUL Effective useful life See Measure Life section Years [98] 

 

Measure Life 

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

Table 2-73 Measure Life 

Equipment EUL RUL Ref 

Central AC, MSAC and PTAC 15 5 [98] 

Room AC 9 3 [98] 

 

References 

[96] ASHRAE Standard 90.1-2019, Energy Standard for Buildings Except Low-Rise Residential Buildings. (ASHRAE, 

2019), Table 6.8.1-5, https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-

of-ashrae-standards 

[97] ASHRAE Standard 90.1-2013, Energy Standard for Buildings Except Low-Rise Residential Buildings. (ASHRAE, 

2019), Table 6.8.1-5, https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-

of-ashrae-standards  

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

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

[99] NEEP, Mid-Atlantic Technical Reference Manual, V9. (October 2019). Pg 95 

https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-

%20CT%20FORMAT.pdf  

[100] See Appendix 

 

  

+- +-

+- +-

t 

+- +-

+- +- + 

http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx
https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-%20CT%20FORMAT.pdf
https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-%20CT%20FORMAT.pdf
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2.3.3 WATER SOURCE HEAT PUMP (GROUNDWATER AND GROUND LOOP)  

 

Market Residential/Multifamily  

Baseline Condition TOS/NC/EREP 

Baseline  Code/Dual 

End Use Subcategory Equipment 

Measure Last Reviewed May 2024 

Changes Since Last Version  

 

 

Description 

This prescriptive measure targets the use of water source heat pumps (sometimes called geothermal heat pumps) in 

residential and multifamily low-rise applications as further described below. This measure may apply to early replacement 

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

residential building for HVAC applications. The following heat pump types are included in this measure.  

• Water-to-air groundwater 

• Water-to-air ground loop 

• Brine-to-air groundwater loop 

• Brine-to-air ground loop 

This measure is limited to single-zone equipment; complex built-up systems should follow custom analysis. This measure 

requires that:  

• The heat pump system will be installed in lost opportunity projects or in retrofit/early retirement projects in buildings 

with viable existing ductwork. 

• The heat pump system will be the sole source of heating and cooling in the space; it will not be installed in association 

with another non-electric source of auxiliary heat.  

Baseline Case 

For whole building new construction and time of sale applications, the baseline equipment is an air source, dual fuel or 

mini-split heat pump meeting the compliance requirements of IECC 2021. However, if the preexisting failed system was a 

ground-source heat pump, the baseline should reflect the type and efficiency of the previous system in accordance with 

IECC 2021 standards. For multi-family high-rise residential buildings, refer to the algorithms in Commercial and Industrial 

Section. 

For replacement of failed equipment, or end of useful life, the baseline would be a minimally code compliant version of 

the replaced system type and fuel. 
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For early replacement projects, use dual baselines: 

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

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

in force when the equipment was new (if equipment vintage is unknown, use IECC 2012). 

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

replaced equipment. 

Efficient Case 

A water-to-air groundwater loop water-to-air ground loop, brine-to-air groundwater loop, or brine-to-air ground loop heat 

pump that meets or exceeds program requirements.  

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

𝛥𝑘𝑊ℎ = 𝑘𝑊ℎ𝑏 − 𝑘𝑊ℎ𝑞  

Where, 

𝑘𝑊ℎ𝑏 = 𝑘𝑊ℎ𝑐,𝑏 + 𝑘𝑊ℎℎ,𝑏 + 𝑘𝑊ℎ𝑎𝑢,𝑏 

𝑘𝑊ℎ𝑞 = 𝑘𝑊ℎ𝑐,𝑞 + 𝑘𝑊ℎℎ,𝑞 + 𝑘𝑊ℎ𝑝,𝑞  

Calculate kWhc,b, kWhh,b, and kWhp,b using the algorithms in Table 2-74 for the appropriate baseline equipment type. 

Calculate kWhc,q, kWhh,q, and kWhp,q using the algorithms in Table 2-75 for the appropriate efficient equipment type.  

Note: 

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

Efficiencies. 

The cooling output of the installed unit (Qc) and the heating output of the installed unit (Qh) are calculated as follows. 

𝑄𝑐 = 𝐶𝑎𝑝𝑐 × 𝐸𝐹𝐿𝐻𝑐 × 𝑂𝑆𝐹 

𝑄ℎ = 𝐶𝑎𝑝ℎ × 𝐸𝐹𝐿𝐻ℎ  

The oversize derating factor (OSF) is applicable for heat pump applications where the heat pump is sized based on heating 

capacity but is oversized for cooling. The appropriate OSF should be determined from site-specific conditions if possible, 

otherwise use a default value of 0.8. 
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Table 2-74 Baseline Energy Consumption Equations 

Baseline Equipment 
Baseline Cooling kWh 

(kWhc,b) 

Baseline Heating kWh 

(kWhh,b) 

Auxiliary Energy Use kWh 

(kWhau,b)31 

Air Source Heat Pump (< 65 

kBtu/h) 

𝑄𝑐
𝑆𝐸𝐸𝑅2𝑏 × 1,000

 
𝑄ℎ

𝐻𝑆𝑃𝐹2𝑏 × 1,000
 N/A 

Air Source Air Conditioner (< 65 

kBtu/h)  

𝑄𝑐
𝑆𝐸𝐸𝑅2𝑏 × 1,000

 N/A N/A 

PTAC with electric resistance heat 
𝑄𝑐

𝐸𝐸𝑅2𝑏 × 1,000
 N/A N/A 

PTHP 
𝑄𝑐

𝐸𝐸𝑅2𝑏 × 1,000
 

𝑄ℎ
𝐶𝑂𝑃𝑏 × 3.412 × 1,000

 N/A 

GSHP (< 65 kBtu/h) 
𝑄𝑐

𝐸𝐸𝑅2𝑏 × 1,000
 

𝑄ℎ
𝐶𝑂𝑃𝑏 × 3.412 × 1,000

 
0.746 × 𝐻𝑃𝑏 × 𝐹𝐿𝐻𝑝𝑢𝑚𝑝

𝐸𝑓𝑓𝑚𝑜𝑡𝑜𝑟,𝑏
 

Electric Resistance/electric furnace 

heating 
N/A 

𝑄ℎ
3.412 × 1,000

 N/A 

Room Air Conditioner 
𝑄𝑐

𝐶𝐸𝐸𝑅𝑏 × 1,000
 N/A N/A 

Furnace32 N/A N/A 4.908 × 𝐶𝑎𝑝𝑓𝑢𝑟𝑛𝑎𝑐𝑒 + 128.1 

 

Table 2-75 Qualifying Equipment Energy Consumption Equations 

Efficient Cooling kWh  

(kWhc,q) 

Efficient Heating kWh 

(kWhh,q) 

Efficient Ground/Groundwater Loop Circulating Pump kWh  

(kWhp,q) 

𝑄𝑐
𝐸𝐸𝑅𝑠𝑒𝑎𝑠𝑜𝑛,𝑞 × 1,000

 
𝑄ℎ

𝐶𝑂𝑃𝑠𝑒𝑎𝑠𝑜𝑛,𝑞 × 3.412 × 1,000
 

0.746 × 𝐻𝑃𝑞 × 𝐹𝐿𝐻𝑝𝑢𝑚𝑝

𝐸𝑓𝑓𝑚𝑜𝑡𝑜𝑟,𝑞
 

Calculate seasonal efficiencies as follows: 

If heat pump is part-load capable: 

 

𝐸𝐸𝑅𝑠𝑒𝑎𝑠𝑜𝑛,𝑞 = 𝐹𝑓𝑢𝑙𝑙 × 𝐸𝐸𝑅𝑓𝑢𝑙𝑙,𝑞 × 1.09 × 𝐹𝑝𝑢𝑚𝑝,𝑓𝑢𝑙𝑙 + 𝐹𝑝𝑎𝑟𝑡 × 𝐸𝐸𝑅𝑝𝑎𝑟𝑡,𝑞 × 𝐹𝑝𝑢𝑚𝑝,𝑝𝑎𝑟𝑡  

𝐶𝑂𝑃𝑠𝑒𝑎𝑠𝑜𝑛,𝑞 = 𝐹𝑓𝑢𝑙𝑙 × 𝐶𝑂𝑃𝑓𝑢𝑙𝑙,𝑞 × 1.08 × 𝐹𝑝𝑢𝑚𝑝,𝑓𝑢𝑙𝑙 + 𝐹𝑝𝑎𝑟𝑡 × 𝐶𝑂𝑃𝑝𝑎𝑟𝑡,𝑞 × 𝐹𝑝𝑢𝑚𝑝,𝑝𝑎𝑟𝑡 

If heat pump is not part-load capable:  

𝐸𝐸𝑅𝑠𝑒𝑎𝑠𝑜𝑛,𝑞 = 𝑟𝑎𝑡𝑒𝑑 𝐸𝐸𝑅 

𝐶𝑂𝑃𝑠𝑒𝑎𝑠𝑜𝑛,𝑞 = 𝑟𝑎𝑡𝑒𝑑 𝐶𝑂𝑃 

 

31 This parameter represents the additional energy consumption unrelated to cooling or heating. For ground source heat pumps, it represents the pump 

energy to circulate the heat exchange fluid through the ground loop.  For furnaces, it represents the fan energy to distribute the heated air.  
32 This equation was derived by constructing a simple linear regression model that relates the output furnace heating capacity to the fan auxiliary usage 

using data downloaded from the AHRI website for all active residential furnaces. 

+- + 

+- + 

+- + 
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Annual Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 = 𝑇ℎ𝑒𝑟𝑚𝑠𝑏 − 𝑇ℎ𝑒𝑟𝑚𝑠𝑞  

Where, 

𝑇ℎ𝑒𝑟𝑚𝑠𝑏 = 𝑠𝑒𝑒 𝐓𝐚𝐛𝐥𝐞 𝟐-𝟕𝟔 𝑓𝑜𝑟 𝑎𝑝𝑝𝑟𝑜𝑝𝑟𝑖𝑎𝑡𝑒 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒 𝑒𝑞𝑢𝑖𝑝𝑚𝑒𝑛𝑡 𝑡𝑦𝑝𝑒 

𝑇ℎ𝑒𝑟𝑚𝑠𝑞 = 0  (If the unit uses a furnace backup, use equation from Table 1-3) 

 

Table 2-76 Energy Efficient Fuel Consumption 

Baseline Equipment Baseline fuel consumption (Thermsb) 

Electric heating (heat pump, electric resistance) 0 

Fossil fuel furnace 
𝑄ℎ

𝐸𝑓𝑓𝑏,𝑓𝑢𝑒𝑙 × 100,000
 

  

To calculate savings in gallons of delivered fuel, use Table 3-200.  

 

Table 2-77 Fuel Savings in Gallons of Delivered Fuel 

Delivered Fuel Fuel savings (gallons) 

Oil ∆𝐺𝑎𝑙𝑂𝑖𝑙 =
Δ𝑇ℎ𝑒𝑟𝑚𝑠

1.4
 

Propane ∆𝐺𝑎𝑙𝑃𝑟𝑜𝑝𝑎𝑛𝑒 =
Δ𝑇ℎ𝑒𝑟𝑚𝑠

0.916
 

 

Peak Demand Savings 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 = 𝑘𝑊𝑝𝑒𝑎𝑘,𝑐𝑜𝑜𝑙 + 𝑘𝑊𝑝𝑒𝑎𝑘,𝑝𝑢𝑚𝑝 

Where, 

Δ𝑘𝑊𝑝𝑒𝑎𝑘,𝑐𝑜𝑜𝑙 = 𝐶𝑎𝑝𝑐 ×
1

1,000
× (

1

𝐸𝐸𝑅2𝑏
−

1

𝐸𝐸𝑅𝑓𝑢𝑙𝑙,𝑞
) × 𝐶𝐹𝑐  

Δ𝑘𝑊𝑝𝑒𝑎𝑘,𝑝𝑢𝑚𝑝 = 0.746 × {(𝐻𝑃𝑏 × 𝐿𝐹 ×
1

𝐸𝑓𝑓𝑚𝑜𝑡𝑜𝑟,𝑏
) − (𝐻𝑃𝑞 × 𝐿𝐹 ×

1

𝐸𝑓𝑓𝑚𝑜𝑡𝑜𝑟,𝑞
× 𝐷𝑆𝐹𝑉𝐹𝐷)} × 𝐶𝐹𝑝𝑢𝑚𝑝 

 

Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝑃𝐷𝐹 



 

92 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

 No dual baseline: 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 

Dual baseline: 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = (Δ𝑘𝑊ℎ 𝑢𝑠𝑖𝑛𝑔 𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) × 𝑅𝑈𝐿 + (Δ𝑘𝑊ℎ 𝑢𝑠𝑖𝑛𝑔 𝑐𝑜𝑑𝑒 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) × (𝐸𝑈𝐿 − 𝑅𝑈𝐿) 

Lifetime Fuel Energy Savings 

 No dual baseline: 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = 𝛥𝑇ℎ𝑒𝑟𝑚𝑠 × 𝐸𝑈𝐿 

Dual baseline: 

𝛥𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = (𝛥𝑇ℎ𝑒𝑟𝑚𝑠 𝑢𝑠𝑖𝑛𝑔 𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) × 𝑅𝑈𝐿 + (𝛥𝑇ℎ𝑒𝑟𝑚𝑠 𝑢𝑠𝑖𝑛𝑔 𝑐𝑜𝑑𝑒 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) × (𝐸𝑈𝐿 − 𝑅𝑈𝐿) 

 

Calculation Parameters 

Table 2-78 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings Calculated kWh/yr  

ΔTherms Annual fuel savings Calculated Therms/yr  

ΔkWPeak Peak Demand Savings Calculated kW  

ΔthermsPeak Daily peak fuel savings Calculated Therms/day  

ΔkWhLife Lifetime electric energy savings Calculated kWh  

ΔthermsLife Lifetime fuel savings Calculated Therms  

ΔGalOil Oil savings Calculated Gallons  

ΔGalPropane Propane savings Calculated Gallons  

kWhb Baseline electrical consumption Calculated kWh/yr  

kWhq Energy efficient electrical consumption Calculated kWh/yr  

Qc Cooling output of qualifying unit Calculated Btu  

Qh Heating output of qualifying unit Calculated Btu  

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

Caph Heating capacity of qualifying unit Site-specific Btu/hr  

-
t 

t 

t 

+- +- +- + 

t 

t 

t 

t 

+- +- +- + 

t 

+- +- +- + 

t 

t 
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Variable Description Value Units Ref 

Capfurnace 
Heating capacity of pre-existing furnace 

(MBH) 
Site-specific MBH  

EFLHc 

Equivalent Full Load Hours of operation 

for the average unit during the cooling 

season 

Look up in Appendix C: 

Heating and Cooling EFLH 
Hours  

EFLHh 

Equivalent Full Load Hours of operation 

for the average unit during the heating 

season 

Look up in Appendix C: 

Heating and Cooling EFLH 
Hours  

Ffull 
Seasonal weighting factor for full load 

efficiency 
0.25 N/A [103] 

EERseason,q Adjusted EER of qualifying unit Calculated Btu/W-h  

EERfull,q Full load EER of qualifying unit Site-specific Btu/W-h  

Fpump,full 

Factor to adjust the full load efficiency to 

account for additional pumping power 

used by the system 

0.90 N/A 

[103] 

Fpart 
Seasonal weighting factor for part load 

efficiency 
0.75 N/A 

[103] 

EERpart,q 

Part load EER of qualifying unit (if part 

load capable), per manufacturer literature 

or AHRI certification 

Site-specific Btu/W-h  

Fpump,part 

Factor to adjust the part load efficiency to 

account for additional pumping power 

used by the system 

0.84 N/A [103] 

COPseason,q 
Adjusted coefficient of performance of the 

qualifying unit 
Calculated N/A  

COPfull,q 

Full load coefficient of performance of the 

qualifying unit, per manufacturer 

literature or AHRI certification 

Site-specific N/A  

COPpart,q 

Part load coefficient of performance of 

the qualifying unit (if part-load capable), 

per manufacturer literature or AHRI 

certification 

Site-specific N/A  

HPq 

Horsepower of qualifying 

ground/groundwater loop circulating 

pump motor 

Site-specific  HP  

HPb 

Horsepower of base case 

ground/groundwater loop circulating 

pump motor 

Site-specific, if unknown 

use HPq 
HP  

I I I I 
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Variable Description Value Units Ref 

SEER2b SEER of baseline unit 

Site-specific or look up in 

Appendix E: Code-

Compliant Efficiencies 

Btu/W-h [107][108][110][111] 

IEERb IEER of baseline unit 

Site-specific or look up in 

Appendix E: Code-

Compliant Efficiencies 

Btu/W-h [107][108][110][111] 

EER2b EER of baseline unit 

Site-specific or look up in 

Appendix E: Code-

Compliant Efficiencies 

Btu/W-h [107][108][110][111] 

HSPF2b 
Heating seasonal performance factor of 

the baseline unit 

Site-specific, if unknown 

look up in Appendix E: 

Code-Compliant Efficiencies 

Btu/W-h [107][108][110][111] 

CEERb 
Combined Energy Efficiency Ratio of 

baseline room air conditioner33 

Use federal standard values 

in Appendix E: Code-

Compliant Efficiencies, if 

unknown, use 11.0 

Btu/W-h [103] 

Effmotor,b 

Efficiency of base case 

ground/groundwater loop circulating 

pump motor 

Site-specific, if unknown 

look up in Table 2-79 
N/A [109] 

Effmotor,q 

Efficiency of qualifying 

ground/groundwater loop circulating 

pump motor 

Site-specific N/A [109] 

Effb,fuel Efficiency of baseline furnace 

Site-specific or look up in 

Appendix E: Code-

Compliant Efficiencies 

N/A [107][108] 

OSF Oversize derating factor 
Site-specific, if unknown 

use 0.8 
N/A  

kWhc,b Baseline cooling electrical consumption Calculated from Table 2-74 kWh/yr  

kWhh,b Baseline heating electrical consumption Calculated from Table 2-74 kWh/yr  

kWhau,b Baseline auxiliary electrical consumption Calculated from Table 2-74 kWh/yr  

kWhc,q 
Energy efficient cooling electrical 

consumption 
Calculated from Table 2-75 kWh/yr  

kWhh,q 
Energy efficient heating electrical 

consumption 
Calculated from Table 2-75 kWh/yr  

kWhp,q 
Energy efficient ground/groundwater loop 

circulating pump electrical consumption 
Calculated from Table 2-75 kWh/yr  

Thermsb Baseline fuel consumption  Look up in Table 2-76 Therms/yr  

 

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

+- +- +- + 

t 

t 

+- +- +- + 

t 

t 

t 

+- +- +- + 

t 

+- +- +- + 

t 

~ 
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Variable Description Value Units Ref 

Thermsq Energy efficient fuel consumption 0 Therms/yr  

COPb 
Coefficient of performance of the baseline 

unit 

Site-specific or look up in 

Appendix E: Code-

Compliant Efficiencies 

N/A [107][108][110][111] 

1.09 

Correction for 9% increase in EER as the 

entering fluid temperature decreases 

from 77°F to 68°F   

1.09 N/A [103] 

1.08 

Correction for 8% increase in COP as 

entering fluid temperature increases from 

32°F to 40°F 

1.08 N/A [103] 

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

3.412 Conversion factor from kWh to kBtu 3.412 kBtu/kWh  

0.746 Conversion from HP to kW 0.746 kW/hp  

1.4 Conversion from therms to gallons 1.4 Therms/gal  

0.916 Conversion from therms to gallons 0.916 Therms/gal  

LF Load factor of pump motor 0.75 N/A [104] 

DSFVFD 
Demand savings factor to account for 

variable speed pumping in qualifying unit 

If variable speed pump: 

0.210 

If constant speed: 1.0 

 See section 2.3.6 

FLHpump 

Annual full-load hours of 

ground/groundwater loop circulating 

pump motor, approximated as EFLHc + 

EFLHh 

Look up in Appendix D: 

HVAC Fan and Pump 

Operating Hours 

Hours  

 CFc Cooling coincidence factor   Look up in Table 2-80 N/A  

 CFpump Pump coincidence factor Look up in Table 2-80 N/A  

PDF Gas peak day factor Look up in Table 2-80 N/A  

EUL Effective useful life See Measure Life section Years  

RUL Remaining useful life See Measure Life section Years  

 

I I I I 
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Table 2-79 Federal Baseline Motor Efficiencies 

Motor HP 

Motor Nominal Full-Load Efficiencies (percent) 

2 Poles 4 Poles 6 Poles 8 Poles 

Enclosed Open Enclosed Open Enclosed Open Enclosed Open 

1 77.0 77.0 85.5 85.5 82.5 82.5 75.5 75.5 

1.5 84.0 84.0 86.5 86.5 87.5 86.5 78.5 77.0 

2 85.5 85.5 86.5 86.5 88.5 87.5 84.0 86.5 

3 86.5 85.5 89.5 89.5 89.5 88.5 85.5 87.5 

5 88.5 86.5 89.5 89.5 89.5 89.5 86.5 88.5 

7.5 89.5 88.5 91.7 91.0 91.0 90.2 86.5 89.5 

10 90.2 89.5 91.7 91.7 91.0 91.7 89.5 90.2 

15 91.0 90.2 92.4 93.0 91.7 91.7 89.5 90.2 

20 91.0 91.0 93.0 93.0 91.7 92.4 90.2 91.0 

 

Peak Factors 

Table 2-80 Peak Factors 

Peak Factor Value Ref 

Cooling coincidence factor (CFc) 0.69 [112] 

Pump coincidence factor (CFpump) If unit runs continuously all year, CF=1.0, else use 0.5 [114] 

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

II II II II 

+ + + + 

+ t + t 

t t t t 

+ + + + 

+ t + t 

t t t t 

+ + + + 

+ t + t 
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Measure Life 

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

Table 2-81 Measure Life 

Equipment EUL RUL Ref 

Water source Pump 15 5 [106] 

Ground source heat pump 25 8.33 [105] 

Central A/C 15 5 [106] 

Air source heat pump 15 5 [106] 

PTAC/PTHP 15 5 [106] 

Room air conditioner 12 4 [93] 

Fossil fuel furnace 20 6.7 [106] 

Electric resistance/electric furnace 20 6.7 [106][557] 

 

References 

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

[102] VEIC estimate. Extrapolation of manufacturer data. 

[103] From NY TRM V11, pg 278-288 

[104] Determining Electric Motor Load and Efficiency. (DOE, 2014), pg 1, 

https://www.energy.gov/sites/prod/files/2014/04/f15/10097517.pdf  

[105] ASHRAE: Owning and Operating Cost Database, Equipment Life/Maintenance Cost Survey: 

https://xp20.ashrae.org/publicdatabase/system_service_life.asp?selected_system_type=1   

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

for 2020, http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx 

[107] ASHRAE Standard 90.1-2019, Energy Standard for Buildings Except Low-Rise Residential Buildings. 

(ASHRAE, 2019), Table 6.8.1-5, https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-

versions-of-ashrae-standards 

[108] ASHRAE Standard 90.1-2013, Energy Standard for Buildings Except Low-Rise Residential Buildings. 

(ASHRAE, 2019), Table 6.8.1-5, https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-

versions-of-ashrae-standards  

[109] § CFR431.25 Energy conservation standards and effective dates, (2023) Table 1, 

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-431/subpart-B/subject-group-

ECFR03b7039d87b7cc6/section-431.25 

[110] “2021 INTERNATIONAL ENERGY CONSERVATION CODE (IECC) | ICC DIGITAL CODES.” n.d. 

Codes.iccsafe.org. Accessed November 16, 2022. https://codes.iccsafe.org/content/IECC2021P2/chapter-4-ce-

commercial-energy-efficiency. 

+ + 

+ + 

+ + 

t t 

+ + 

+ + + 

+ + 

https://www.energy.gov/sites/prod/files/2014/04/f15/10097517.pdf
http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx
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://codes.iccsafe.org/content/IECC2021P2/chapter-4-ce-commercial-energy-efficiency
https://codes.iccsafe.org/content/IECC2021P2/chapter-4-ce-commercial-energy-efficiency
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[111] “2012 INTERNATIONAL ENERGY CONSERVATION CODE (IECC) | ICC DIGITAL CODES.” n.d. 

Codes.iccsafe.org. Accessed January 23, 2023 https://codes.iccsafe.org/content/IECC2012P5/chapter-4-ce-

commercial-energy-efficiency  

[112] NEEP, Mid-Atlantic Technical Reference Manual, V9. (October 2019). Pg 95 

[113] ENERGY STAR® HVAC QUALITY INSTALLATION PROGRAM A new approach to residential HVAC efficiency 

and performance. Pg 2, 

https://www.energystar.gov/ia/home_improvement/downloads/ESQI_factsheet.pdf?07d7-31fc   

[114] Determining Electric Motor Load and Efficiency. (DOE, 2014), pg 1, 

https://www.energy.gov/sites/prod/files/2014/04/f15/10097517.pdf 

  

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.energy.gov/sites/prod/files/2014/04/f15/10097517.pdf
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2.3.4 GAS FORCED AIR AND HYDRONIC HEATING 

 

Market Residential/Multifamily 

Baseline Condition TOS/NC/EREP 

Baseline  Code/Dual 

End Use Subcategory HVAC Equipment 

Measure Last Reviewed April 2025 

Changes Since Last Version • Corrected savings althorithm 

• Updated baseline efficiency look up link 

 

 

Description 

This section provides energy savings algorithms for qualifying furnaces and boilers installed in single family detached and 

low-rise multifamily buildings. 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. 

Baseline Case 

New construction, time of sale: In the case of new construction, replacement of failed equipment, or end of useful life, the 

baseline furnace or boiler is a minimally code compliant unit with an efficiency as required by IECC 2021, which is the 

current residential code adopted by the state of New Jersey [115].  

Early Replacement: In the case of early replacement of a working unit where the unit would have otherwise continued to 

function, use dual baselines as described below. This measure assumes the existing equipment is the same fuel type as the 

installed equipment.    

• For the remaining useful life of existing unit: Baseline is the existing equipment of the same fuel type as the installed 

equipment. If unknown, use the code in force when the equipment was new. If the equipment vintage is unknown, 

look up the 2013 minimum efficiency from Appendix E.   

• For the duration of the measure life after the RUL of the existing equipment: Baseline is a minimally code complient 

unit as required by IECC 2021. 

Efficient Case 

Furnace or boiler with an efficiency that meets or exceeds program requireme. 
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Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

Δ𝑘𝑊ℎ = 𝑁/𝐴34 

Annual Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 = 𝑇ℎ𝑒𝑟𝑚𝑠𝑏 − 𝑇ℎ𝑒𝑟𝑚𝑠𝑞  

Where, Gas equipment baseline: 

𝑇ℎ𝑒𝑟𝑚𝑠𝑏 =
𝐶𝑎𝑝𝑖𝑛

𝐸𝑓𝑓𝑏 × 𝐹𝑂𝑆 × 100
× 𝐸𝐹𝐿𝐻ℎ  

Where, Electric equipment baseline: 

𝑇ℎ𝑒𝑟𝑚𝑠𝑏 = 0 

Where, 

𝑇ℎ𝑒𝑟𝑚𝑠𝑞 =
𝐶𝑎𝑝𝑖𝑛

𝐸𝑓𝑓𝑞 × 100
× 𝐸𝐹𝐿𝐻ℎ  

Peak Demand Savings 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 = 𝑁/𝐴
1 

Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝑃𝐷𝐹 

Lifetime Energy Savings Algorithms 

No dual baseline: 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 

Dual baseline: 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = (Δ𝑘𝑊ℎ 𝑢𝑠𝑖𝑛𝑔 𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) × 𝑅𝑈𝐿 + (Δ𝑘𝑊ℎ 𝑢𝑠𝑖𝑛𝑔 𝑐𝑜𝑑𝑒 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) × (𝐸𝑈𝐿 − 𝑅𝑈𝐿) 

Lifetime Fuel Energy Savings 

 No dual baseline: 

 

34 If the baseline system has a single-speed, shaded-pole (SP) or permanent-split capacitor (PSC) supply fan motor, electric energy savings should be 

claimed for this measure by referring to Measure 4.5.14 EC Motors. Electric energy savings cannot be claimed for new construction or time of sale 

baseline, or if the early replacement baseline has EC motors. 
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Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = 𝛥𝑇ℎ𝑒𝑟𝑚𝑠 × 𝐸𝑈𝐿 

Dual baseline: 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = (Δ𝑇ℎ𝑒𝑟𝑚𝑠 𝑢𝑠𝑖𝑛𝑔 𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) × 𝑅𝑈𝐿 + (Δ𝑇ℎ𝑒𝑟𝑚𝑠 𝑢𝑠𝑖𝑛𝑔 𝑐𝑜𝑑𝑒 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) × (𝐸𝑈𝐿 − 𝑅𝑈𝐿) 

 

Calculation Parameters 

Table 2-82 Calculation Parameters 

Variable Description Value Units Ref 

ΔTherms Annual fuel savings Calculated Therms/yr  

ΔThermsPeak Daily peak fuel savings Calculated Therms/day  

ΔThermsLife Lifetime fuel savings Calculated Therms  

Capin Output capacity of qualifying unit Site-specific kBtu/hr  

Effq Furnace or Boiler Proposed Efficiency Site-specific 

N/A (AFUE 

or Thermal 

Efficiency) 

 

Effb Furnace or Boiler Baseline Efficiency 

Site-specific, if unknown look up 

in Appendix E: Code-Compliant 

Efficiencies 

N/A (AFUE 

or Thermal 

Efficiency) 

[115] 

EFLHh 
Equivalent Full Load Hours of operation for 

the average unit during the heating season 

Look up in Appendix C: Heating 

and Cooling EFLH 
Hrs/yr  

Fos 

Oversizing factor to account for baseline 

efficiency degradation when equipment is 

oversized more than the standard 

assumption 

0.9 N/A [118] 

100 Conversion factor 100 kBtu/Therms  

EUL Effective useful life of furnace or boiler See Measure Life section years [116] 

RUL Remaining useful life See Measure Life section years [116] 

PDF Gas peak day factor Look up in Table 2-83 N/A  

 

Peak Factors 

Table 2-83 Peak Factors 

Peak Factor Value Ref 

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

 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
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Measure Life 

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

Table 2-84 Measure Life 

Equipment New construction EUL Retrofit RUL Ref 

Furnace 20 6.7 [117] 

Boiler 20 6.7 [117] 

 

References 

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

§430.32(e). December 1, 2022. https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-

C/section-430.32#p-430.32(e)   

[116] Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022  

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

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

[118] Placeholder assumption based on NREL simulation model relationships between efficiency and part load 

ratio 

    

  

+ + 

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32#p-430.32(e)
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32#p-430.32(e)
https://www.caetrm.com/cpuc/table/effusefullife/
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2.3.5 HIGH EFFICIENCY BATHROOM EXHAUST FAN 

 

Market Residential/Multifamily 

Baseline Condition TOS/DI/EREP 

Baseline  Existing 

End Use Ventilation Fan 

Measure Last Reviewed September 2024 

Changes Since Last Version  

 

 

Description 

This market opportunity is defined by the need for continuous mechanical ventilation due to reduced air-infiltration from a 

tighter building shell. In retrofit projects, existing fans may be too loud, or insufficient in other ways, to be operated as 

required for proper ventilation.This measure assumes a fan capacity of 20 CFM at 0.1 inches of water column (w.c.) static 

pressure and a decibel level below 2 sones. Installations should be sized to meet the minimum ventilation rate as required 

by ASHRAE 62.2. 

Baseline Case 

Standard efficiency quiet bathroom ventilation fan, operating at a ventilation rate compliant with ASHRAE 62.2, with an 

average efficiency of 3.1 CFM/watt 

Efficient Case 

Energy efficient quiet bathroom ventilation fan, operating at a ventilation rate compliant with ASHRAE 62.2, with an 

average efficiency of 8.3 CFM/watt 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

Δ𝑘𝑊ℎ = 𝐶𝐹𝑀 × (
1

𝐸𝑓𝑓𝑏
−

1

𝐸𝑓𝑓𝑞
) 1,000⁄ × 𝐻𝑟𝑠 

Annual Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 = 𝑁/𝐴 

Peak Demand Savings 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 = 𝐶𝐹𝑀 × (
1

𝐸𝑓𝑓𝑏
−

1

𝐸𝑓𝑓𝑞
) 1,000⁄ × 𝐶𝐹 
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Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = 𝑁/𝐴 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 

Lifetime Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = 𝑁/𝐴 

Calculation Parameters 

Table 2-85 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings Calculated kWh/yr  

ΔkWPeak Peak Demand Savings Calculated kW  

ΔkWhLife Lifetime electric energy savings Calculated kWh  

ΔThermsLife Lifetime fuel savings Calculated Therms  

CFM Nominal Capacity of the exhaust fan 
Site-specific, if unknown use 

20 CFM 
CFM [119] 

Effb Average efficacy for baseline fan 
Site-specific, if unknown use 

3.1 CFM/watt 
CFM/watt [120] 

Effq Average efficacy for efficient fan 
Site-specific, if unknown use 

8.3 CFM/watt 
CFM/watt [121] 

Hrs Annual hours of operation 8,760 Hrs/yr  

CF Electric coincidence factor Look up in Table 2-86 N/A  

EUL Effective useful life See Measure Life section Years  

 

Peak Factors 

Table 2-86 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 1  

 

Measure Life 

The effective useful life (EUL) is 19 years [122].  

+ 

+ + +-

+ 

+ 

+ + +-

+ 

+ 

+ + +-

+ 
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References 

[119] 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 

[120] VEIC analysis looking at average baseline fan (i.e. non-Brushless Permanent Magnet) efficacies at static 

pressures of 0.1 and 0.25 inches of water column for quiet fans rated for 50 CFM 

[121] 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 

[122] GDS Associates, Measure Life Report: Residential and C&I Lighting and HVAC measures (SPWG 2007), 

https://library.cee1.org/sites/default/files/library/8842/CEE_Eval_MeasureLifeStudyLights&HVACGDS_1Jun2007.

pdf  

  

https://library.cee1.org/sites/default/files/library/8842/CEE_Eval_MeasureLifeStudyLights&HVACGDS_1Jun2007.pdf
https://library.cee1.org/sites/default/files/library/8842/CEE_Eval_MeasureLifeStudyLights&HVACGDS_1Jun2007.pdf
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2.3.6 EC MOTOR 

 

Market Residential/Multifamily  

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Motor 

Measure Last Reviewed December 2022 

 

 

Description 

This measure covers the retrofit installation of an Electronically Commuted (EC) Motor to replace an HVAC supply fan 

motor or hydronic circulator pump motor in residential heating and cooling systems.  

The deemed annual electric energy savings for fans are determined for each New Jersey location by scaling the energy 

savings derived from the evaluation of a 2014 Wisconsin ECM metering study using heating degree days and cooling 

degree days for each location.  

Electric energy savings for pumps are calculated by multiplying the difference in the reciprocal of motor efficiencies with 

the efficient circulator motor horsepower. 

Baseline Case 

An existing HVAC fan or pump with a single-speed, shaded-pole (SP) or permanent-split capacitor (PSC) motor.  

Efficient Case 

HVAC fan or pump with an Electronically Commuted (EC) Motor. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

Pumps: 

𝛥𝑘𝑊ℎ = 𝛥𝑘𝑊ℎℎ + ∆𝑘𝑊ℎ𝑐  

Where, 

𝛥𝑘𝑊ℎℎ = ℎ𝑝 × (
1

𝐸𝑓𝑓𝑏
−

1

𝐸𝑓𝑓𝑞
) × 𝐿𝐹 × 0.746 × ℎ𝑟𝑠ℎ  

𝛥𝑘𝑊ℎ𝑐 = ℎ𝑝 × (
1

𝐸𝑓𝑓𝑏
−

1

𝐸𝑓𝑓𝑞
) × 𝐿𝐹 × 0.746 × ℎ𝑟𝑠𝑐  

Fans: 
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Δ𝑘𝑊ℎ =  𝛥𝑘𝑊ℎ𝑓𝑎𝑛  

Annual Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 = 𝑁/𝐴 

Peak Demand Savings 

Pumps: 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 =
Δ𝑘𝑊ℎ

ℎ𝑟𝑠
× 𝐶𝐹𝑝𝑢𝑚𝑝 

Fans: 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 = 𝛥𝑘𝑊𝑓𝑎𝑛 × 𝐶𝐹𝑓𝑎𝑛 

Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = 𝑁/𝐴 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 

Lifetime Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝐸𝑈𝐿 = 𝑁/𝐴 

 

Calculation Parameters 

Table 2-87 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings Calculated kWh/yr  

ΔTherms Annual fuel savings Calculated Therms/yr  

ΔkWPeak Annual peak electric demand savings Calculated kW  

ΔThermsPeak Daily peak fuel savings Calculated Therms/day  

ΔkWhfan Annual energy savings per fan motor Look up in Table 2-89 kWh/unit 
[123] 

[124] 

ΔkWfan Electric demand savings per fan motor 
Central A/C: 0.116 

No Central A/C: 0 
kW/unit [124] 

+ +-
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Variable Description Value Units Ref 

Unknown: 0.0535 

hp Efficient circulator motor horsepower Site-specific HP  

Effb Baseline motor efficiency 
Site-specific, if unknown 

look up in Table 2-88 
N/A [126] 

Effq Efficient motor efficiency 
Site-specific, if unknown 

look up in Table 2-88 
N/A [126] 

LF Motor load Factor 0.9 N/A 
[125] 

[127] 

hrsh Operating hours during the heating season 3,504 hrs/yr [127] 

hrsc Operating hours during the cooling season36 2,208 hrs/yr [127] 

hrs Total operating hours 5,712 hrs/yr  

0.746 Conversion factor for HP to kWh 0.746 kW/HP  

CFfan Electric coincidence factor fan Look up in Table 2-90 N/A  

CFpump Electric coincidence factor pump Look up in Table 2-90 N/A  

EUL Effective Useful Life 
See  

Measure Life Section 
Years  

RUL Remaining Useful Life 
See  

Measure Life Section 
Years  

 

Table 2-88 Default Motor Efficiency by Motor Type 

Motor Type Assumed Efficiency 

Shaded Pole (SP) 0.40 

Permanent Split Capacitor (PSC) 0.50 

ECM 0.70 

 

Table 2-89 Annual Fan Energy Savings  

Climate 

Region 

Annual Energy Saved (ΔkWhfan) 

HDD CDD Total with 

Central AC 

Total without 

Central AC 

Circulation 

Mode 

Heating 

Mode 

Cooling 

Mode 

North 435 323 211 112 112 6,136 934 

 

35
 Weighted average calculated using RECS 2020 Data -https://www.eia.gov/consumption/residential/data/2020/hc/pdf/HC%207.7.pdf 

36
 Cooling assumes three months (92 days) of 24 hour operation 

t 

t 

t 

t 
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Climate 

Region 

Annual Energy Saved (ΔkWhfan) 

HDD CDD Total with 

Central AC 

Total without 

Central AC 

Circulation 

Mode 

Heating 

Mode 

Cooling 

Mode 

Coastal 404 298 211 87 106 4,795 886 

Central 434 313 211 102 121 5,588 1,008 

Pine barrens 425 312 211 101 113 5,529 945 

Southwest 440 314 211 103 126 5,658 1,048 

Statewide 

Average 

429 312 211 101 117 5,553 973 

*The percent difference in HDD is applied to the Heating Mode column kWh savings and the percent difference in the CDD is applied to the Cooling Mode 

column kWh savings.   

 

Peak Factors 

Table 2-90 Peak Factors 

Peak Factor Value Ref 

Fan coincidence factor (CFfan) 0.68 [124] 

Pump coincidence factor (CFpump) 0.8 [128] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The remaining useful life (RUL) for retrofit projects is limited to the RUL of the host equipment. If unknown, assume 1/3 of 

the host equipment EUL. 

References 

[123] ONJSC: Monthly/Annual Temperature Normals (1991-2020). 

http://climate.rutgers.edu/stateclim_v1/norms/monthly/index.html 

[124] Annual energy savings per fan motor were calculated for each New Jersey location by scaling the energy 

savings derived from the evaluation of a 2014 Wisconsin ECM metering study using heating degree days and 

cooling degree days for each location. Cadmus Group. Focus on Energy Evaluated Deemed Savings Changes. 

November 2014.  

[125] US DOE, Evaluation of Retrofit Variable-Speed Furnace Fan Motors, January 2014. 

https://www.nrel.gov/docs/fy14osti/60760.pdf 

[126] DOE Building Technologies Office. Energy Savings Potential and Opportunities for High-Efficiency Electric 

Motors in Residential and Commercial Equipment. 

https://www.energy.gov/sites/prod/files/2014/02/f8/Motor%20Energy%20Savings%20Potential%20Report%202

013-12-4.pdf. Accessed December 2022 

[127] M Samotyj, Assessment of New Energy Efficient Circulator Pump Technology. (EPRI, 2010), Pg 4-3, 

https://www.epri.com/research/products/1020132  

t t t t 

+- +- +- +-

t + + + 

t t t t 

+ 

t 

http://climate.rutgers.edu/stateclim_v1/norms/monthly/index.html
https://www.nrel.gov/docs/fy14osti/60760.pdf
https://www.energy.gov/sites/prod/files/2014/02/f8/Motor%20Energy%20Savings%20Potential%20Report%202013-12-4.pdf
https://www.energy.gov/sites/prod/files/2014/02/f8/Motor%20Energy%20Savings%20Potential%20Report%202013-12-4.pdf
https://www.epri.com/research/products/1020132
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[128] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs V9. (New 

York State Joint Utilities, 2021), Pg 211, technitechnical-resource-manual-version-9-filed-october-27-2021-

effective-january-1-2022.pdf (ny.gov)cal-resource-manual-version-9-filed-october-27-2021-effective-january-1-

2022.pdf (ny.gov)  

 

  

https://dnv.sharepoint.com/teams/NewJerseyEEEval/Shared%20Documents/TRM%20Comprehensive%20Update/Draft%20TRM/technical-resource-manual-version-9-filed-october-27-2021-effective-january-1-2022.pdf%20(ny.gov)
https://dnv.sharepoint.com/teams/NewJerseyEEEval/Shared%20Documents/TRM%20Comprehensive%20Update/Draft%20TRM/technical-resource-manual-version-9-filed-october-27-2021-effective-january-1-2022.pdf%20(ny.gov)
https://dnv.sharepoint.com/teams/NewJerseyEEEval/Shared%20Documents/TRM%20Comprehensive%20Update/Draft%20TRM/technical-resource-manual-version-9-filed-october-27-2021-effective-january-1-2022.pdf%20(ny.gov)
https://dnv.sharepoint.com/teams/NewJerseyEEEval/Shared%20Documents/TRM%20Comprehensive%20Update/Draft%20TRM/technical-resource-manual-version-9-filed-october-27-2021-effective-january-1-2022.pdf%20(ny.gov)
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2.3.7 DUCT SEALING AND DUCT INSULATION 

 

Market Residential/Multifamily 

Baseline Condition RF 

Baseline  Existing 

End Use Category HVAC 

Measure Last Reviewed September 2024 

Changes Since Last Version  

 

 

Description 

This measure describes evaluating the savings associated with performing duct sealing using mastic sealant or metal tape 

to the distribution system of homes with either central air conditioning or a ducted heating system. The measure also 

applies to insulating ductwork in unconditioned and semi-conditioned spaces of residential buildings. 

If duct insulation is involved with the improvement, the first method, “Evaluation of Distribution Efficiency,” must be used 

to estimate energy savings. 

1) “Evaluation of Distribution Efficiency” – this methodology requires the evaluation of three duct characteristics 

below, and use of the Building Performance Institute’s (BPI) “Guidance on Estimating Distribution Efficiency” [129], 

which are summarized in  

Table 2-92 and Table 2-93 for convenience. 

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

• Duct leakage evaluation. The duct leakage assessment values are based on an assumption of 6.5% of assumed air 

handler flow (tight); 21% (average); or 35% (leaky). 

• Duct insulation evaluation 

Determine Distribution Efficiency by evaluating duct system before and after duct sealing using Building Performance 

Institute “Guidance on Estimating Distribution Efficiency” or the values reproduced from that document in Table 2-93 that 

match the duct system, and if the majority of the duct system is in conditioned space add the matching value fromTable 

2-94, not to exceed 100%. 

2) RESNET Test 380 4.4.2 – this method involves the pressurization of the house to 25 Pascals with reference to outside 

and a simultaneous pressurization of the duct system to reach equilibrium with the envelope or inside pressure of zero 

Pascals. A blower door is used to pressurize the building to 25 Pascals with reference to outside, when that is achieved the 

duct blaster is used to equalize the pressure difference between the duct system and the house. The amount of air 

required to bring the duct system to zero Pascals with reference to the building is the amount of air leaking through the 

ductwork to the outside. This technique is described in detail in section 4.4.2 of the ANSI/RESNET/ICC 380 - 2016 

Standards: http://www.resnet.us/professional/standards 

http://www.resnet.us/professional/standards


 

112 

Baseline Case 

The baseline condition is existing leaky duct work within the unconditioned space in the home. 

Efficient Case 

The efficient condition is sealed duct work throughout the unconditioned space in the home. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

Calculate electric savings for cooling equipment and/or electric heating equipment, if applicable. 

Methodology 1: Evaluation of distribution efficiency 

∆𝑘𝑊ℎ = ∆𝑘𝑊ℎ𝑐𝑜𝑜𝑙𝑖𝑛𝑔 + ∆𝑘𝑊ℎℎ𝑒𝑎𝑡𝑖𝑛𝑔  

Where, 

∆𝑘𝑊ℎ𝑐𝑜𝑜𝑙𝑖𝑛𝑔 =
𝐷𝐸𝑝𝑜𝑠𝑡,𝑐𝑜𝑜𝑙 − 𝐷𝐸𝑝𝑟𝑒,𝑐𝑜𝑜𝑙

𝐷𝐸𝑝𝑜𝑠𝑡,𝑐𝑜𝑜𝑙
 × 𝐸𝐹𝐿𝐻𝑐𝑜𝑜𝑙 × 

𝐶𝑎𝑝𝑐𝑜𝑜𝑙
𝑆𝐸𝐸𝑅

 

∆𝑘𝑊ℎℎ𝑒𝑎𝑡𝑖𝑛𝑔 =
𝐷𝐸𝑝𝑜𝑠𝑡,ℎ𝑒𝑎𝑡 − 𝐷𝐸𝑝𝑟𝑒,ℎ𝑒𝑎𝑡

𝐷𝐸𝑝𝑜𝑠𝑡,ℎ𝑒𝑎𝑡
 × 𝐸𝐹𝐿𝐻ℎ𝑒𝑎𝑡 × 

𝐶𝑎𝑝ℎ𝑒𝑎𝑡
𝐻𝑆𝑃𝐹

 

Methodology 2: RESNET Test 803.7  

∆𝑘𝑊ℎ = ∆𝑘𝑊ℎ𝑐𝑜𝑜𝑙𝑖𝑛𝑔 + ∆𝑘𝑊ℎℎ𝑒𝑎𝑡𝑖𝑛𝑔  

Where, 

∆𝑘𝑊ℎ𝑐𝑜𝑜𝑙𝑖𝑛𝑔 =
𝐶𝐹𝑀25𝐵 − 𝐶𝐹𝑀25𝑄

400
 × 𝐸𝐹𝐿𝐻𝑐𝑜𝑜𝑙 × 

12

𝑆𝐸𝐸𝑅
 

∆𝑘𝑊ℎℎ𝑒𝑎𝑡𝑖𝑛𝑔 =
𝐶𝐹𝑀25𝐵 − 𝐶𝐹𝑀25𝑄

400
 × 𝐸𝐹𝐿𝐻ℎ𝑒𝑎𝑡 × 

12

𝐻𝑆𝑃𝐹
 

Annual Fuel Savings 

Calculate fuel savings for fuel heating equipment, if applicable. 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 =

𝐷𝐸𝑝𝑜𝑠𝑡,ℎ𝑒𝑎𝑡 − 𝐷𝐸𝑝𝑟𝑒,ℎ𝑒𝑎𝑡
𝐷𝐸𝑝𝑜𝑠𝑡,ℎ𝑒𝑎𝑡

× 𝐸𝐹𝐿𝐻ℎ𝑒𝑎𝑡 × 𝐶𝑎𝑝ℎ𝑒𝑎𝑡

𝐴𝐹𝑈𝐸 × 100
 

Peak Demand Savings 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 =
𝛥𝑘𝑊ℎ𝑐𝑜𝑜𝑙𝑖𝑛𝑔

𝐸𝐹𝐿𝐻𝑐𝑜𝑜𝑙  
 ×  𝐶𝐹 

Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = 𝛥𝑇ℎ𝑒𝑟𝑚𝑠 × 𝑃𝐷𝐹 
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Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 

Lifetime Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = 𝛥𝑇ℎ𝑒𝑟𝑚𝑠 × 𝐸𝑈𝐿 

Calculation Parameters 

Table 2-91 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings Calculated kWh/yr  

ΔkWhcooling Annual electric energy savings, cooling Calculated kWh/yr  

ΔkWhheating Annual electric energy savings, heating Calculated kWh/yr  

ΔTherms Annual fuel savings Calculated Therms/yr  

ΔkWPeak Peak Demand Savings Calculated kW  

ΔThermsPeak Daily peak fuel savings Calculated Therms/day  

ΔkWhLife Lifetime electric energy savings Calculated kWh  

ΔThermsLife Lifetime fuel savings Calculated Therms  

Capcool Capacity of air cooling system Site-specific kBtu/hr  

Capheat Capacity of air heating system Site-specific kBtu/hr  

CFM25B 

Standard duct leakage test result at 25 

Pascal pressure differential of the duct 

system prior to sealing 

Site-specific CFM  

CFM25Q 

Standard duct leakage test result at 25 

Pascal pressure differential of the duct 

system after sealing 

Site-specific CFM  

SEER Seasonal energy efficiency ratio  
Site-specific, if unknown 

look up in Table 2-94 
Btu/W·hr [129] 

HSPF Heating seasonal performance factor  
Site-specific, if unknown 

look up in Table 2-94 
Btu/W·hr [129] 

DEpost 
Distribution efficiency after duct sealing 

and insulation 

Look up in  

Table 2-92. For conditioned 

area, look up in Table 2-93 

N/A [130] 

DEpre 
Distribution efficiency before duct sealing 

and insulation 

Look up in  

Table 2-92. For conditioned 

area, look up in Table 2-93 

N/A [130] 

+ + +-

+ 

+ 

+ 

+ 

+ + +-

+ 

+ 

+ 

+ 

+ 

+ + +-

+ 

+ 

+ 
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Variable Description Value Units Ref 

AFUE Annual fuel utilization efficiency 
Look up in 

Table 2-95 
N/A [129] 

EFLHcool Cooling equivalent full load hours 
Look up in Appendix C: 

Heating and Cooling EFLH 
Hrs  

EFLHheat Heating equivalent full load hours 
Look up in Appendix C: 

Heating and Cooling EFLH 
Hrs  

400 Rule of Thumb, CFM/ton 
Site-specific, if unknown use 

400 
CFM/ton  

12 Unit conversion, kBtu/hr·ton 12 kBtu/ hr·ton  

100 Unit conversion, kBtu/therm 100 kBtu/therm  

CF Electric coincidence factor Look up in Table 2-96 N/A  

PDF Gas peak day factor Look up in Table 2-96 N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 2-92 Distribution Efficiencies 

Duct Insulation 

Location Attic Basement Vented Crawl 

Leakage Assessment 

/ HVAC Type 
Heat Cool Heat Cool Heat Cool 

R-0 

Leaky 0.69 0.61 0.93 0.81 0.74 0.76 

Average 0.73 0.64 0.94 0.87 0.78 0.83 

Tight 0.77 0.73 0.95 0.94 0.82 0.91 

R-2 

Leaky 0.76 0.65 0.94 0.83 0.80 0.78 

Average 0.82 0.74 0.96 0.88 0.85 0.85 

Tight 0.87 0.84 0.97 0.95 0.90 0.93 

R-4+ 

Leaky 0.79 0.67 0.95 0.83 0.82 0.79 

Average 0.84 0.77 0.96 0.89 0.87 0.86 

Tight 0.90 0.87 0.98 0.95 0.92 0.94 

R-8+ 

Leaky 0.80 0.69 0.95 0.83 0.84 0.79 

Average 0.86 0.79 0.97 0.89 0.89 0.87 

Tight 0.92 0.90 0.98 0.95 0.94 0.94 

For duct systems partly in unconditioned and conditioned space, add the values from Table 2-93 below to DEpre and 

DEpost determined from  

Table 2-92, with a max DE of 100%. Use the 50% adder values if 50% or more of the duct system is inside a conditioned 

space. Use the 80% adder values if 80% of more of the duct system is inside a conditioned space. 

I I I I 
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Table 2-93 Distribution Efficiencies Adders for Conditioned Space 

Location Attic Basement Vented Crawl 

HVAC Type Heat Cool Heat Cool Heat Cool 

Insulation/ Conditioned 50% 80% 50% 80% 50% 80% 50% 80% 50% 80% 50% 80% 

R-0 0.06 0.11 0.04 0.09 0.02 0.03 0.02 0.03 0.06 0.11 0.03 0.05 

R-2 0.04 0.06 0.04 0.07 0.01 0.01 0.01 0.02 0.03 0.05 0.02 0.03 

R-4+ 0.03 0.04 0.03 0.05 0.01 0.01 0.01 0.01 0.02 0.04 0.01 0.03 

R-8+ 0.02 0.03 0.02 0.03 0.01 0.01 0.01 0.01 0.02 0.02 0.01 0.02 

 

Table 2-94 SEER and HSPF Values 

Product Class SEER HSPF 

Split systems – air conditioners 13 - 

Split systems – heat pumps 14 8.2 

Single package units – air conditioners 14 - 

Single package units – heat pumps 14 8.0 

 

Table 2-95 AFUE Values 

Product Class Efficiency Value Efficiency Unit 

Non-weatherized gas furnaces 0.80 AFUE 

Mobile home gas furnaces 0.80 AFUE 

Non-weatherized oil-fired furnaces 0.83 AFUE 

Mobile home oil-fired furnaces 0.75 AFUE 

Weatherized gas furnaces 0.81 AFUE 

Weatherized oil-fired furnaces 0.78 AFUE 

Electric furnaces 3.412 HSPF 

 

Peak Factors 

Table 2-96 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.69 [131] 

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

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

Table 2-97 Measure Life 

Equipment EUL RUL Ref 

Duct Sealing & Duct Insulation 15 5 [133] 

 

References 

[129] 10 CFR Subpart C of Part 430, https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-

430/subpart-C/section-430.32 

[130] Building Performance Institute, Duct Efficiency Tables, 

http://www.bpi.org/files/pdf/DistributionEfficiencyTable-BlueSheet.pdf 

[131] BG&E, Development of Residential Load Profile for Central Air Conditioners and Heat Pumps.  

[132] Residential Energy Services Network, ANSI/RESNET/ICC 380-2019. http://www.resnet.us/blog/wp-

content/uploads/2016/01/ANSI-RESNET-ICC_380-2016-posted-on-website-6-15-16.pdf 

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

for 2020, http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx 

 

 

  

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32
http://www.bpi.org/files/pdf/DistributionEfficiencyTable-BlueSheet.pdf
http://www.resnet.us/blog/wp-content/uploads/2016/01/ANSI-RESNET-ICC_380-2016-posted-on-website-6-15-16.pdf
http://www.resnet.us/blog/wp-content/uploads/2016/01/ANSI-RESNET-ICC_380-2016-posted-on-website-6-15-16.pdf
http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx
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2.3.8 HEAT OR ENERGY RECOVERY VENTILATOR 

 

Market Residential/Multifamily 

Baseline Condition NC/TOS 

Baseline  Code 

End Use Subcategory Heat Recovery  

Measure Last Reviewed December 2022 

 

 

Description 

This measure covers the installation of Energy Recovery Ventilators (ERV) and Heat Recovery Ventilators (HRV). ERVs and 

HRVs reduce heating and cooling loads while maintaining required ventilation rates by facilitating heat transfer between 

outgoing conditioned air and incoming outdoor air. ERVs and HRVs employ air-to-air heat exchangers to recover energy 

from exhaust air for the purpose of pre-conditioning outdoor air prior to supplying the conditioned air to the space, either 

directly or as part of an air-conditioning system. This measure only applies in cases where ERV/HRV functionality is not 

required by federal, state, local, or municipal codes or standards. For the purposes of this measure, ERVs and HRVs are 

distinguished as follows: 

• Energy Recovery Ventilator (ERV): Transfers both sensible (heat content) and latent (moisture content) heat between 

supply and exhaust airstreams. 

• Heat Recovery Ventilator (HRV): Transfers sensible heat only between supply and exhaust airstreams. 

Baseline Case 

The baseline condition for this measure is a single- or multifamily dwelling with an IECC 2021-compliant exhaust fan 

system with no heat or energy recovery. 

Efficient Case 

The compliance condition for this measure is a single- or multifamily dwelling with an ASHRAE 62.2-compliant exhaust fan 

system equipped with AHRI certified ERV or HRV components. 

Annual Energy Savings Algorithm 

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

Efficiencies. 

Annual Electric Energy Savings 

Δ𝑘𝑊ℎ = Δ𝑘𝑊ℎ𝑐 + Δ𝑘𝑊ℎℎ + Δ𝑘𝑊ℎ𝑓𝑎𝑛 

Cooling energy savings: 

For ERVs: 
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Δ𝑘𝑊ℎ𝑐 =
4.5 × 𝐶𝐹𝑀 × 𝐸𝑓𝑓ℎ𝑥,𝑡𝑜𝑡𝑎𝑙 × (𝐻𝑜𝑢𝑡𝑑𝑜𝑜𝑟,𝑐 −𝐻𝑖𝑛𝑑𝑜𝑜𝑟)

1,000 × 𝑆𝐸𝐸𝑅2
× ℎ𝑟𝑠𝑐  

For HRVs: 

Δ𝑘𝑊ℎ𝑐 =
1.08 × 𝐶𝐹𝑀 × 𝐸𝑓𝑓ℎ𝑥,𝑠𝑒𝑛𝑠 × (𝑇𝑜𝑢𝑡𝑑𝑜𝑜𝑟,𝑐 − 𝑇𝑖𝑛𝑑𝑜𝑜𝑟)

1,000 × 𝑆𝐸𝐸𝑅2
× ℎ𝑟𝑠𝑐  

Heating energy savings (both ERVs and HRVs): 

Δ𝑘𝑊ℎℎ =
1.08 × 𝐶𝐹𝑀 × 𝐸𝑓𝑓ℎ𝑥,𝑠𝑒𝑛𝑠 × (𝑇𝑖𝑛𝑑𝑜𝑜𝑟 − 𝑇𝑜𝑢𝑡𝑑𝑜𝑜𝑟,ℎ)

1,000 × 𝐻𝑆𝑃𝐹2
× 𝐹𝐸𝑙𝑒𝑐𝐻𝑒𝑎𝑡 × ℎ𝑟𝑠ℎ  

Fan energy savings: 

Δ𝑘𝑊ℎ𝑓𝑎𝑛 = Δ𝑘𝑊𝑓𝑎𝑛 × (ℎ𝑟𝑠ℎ + ℎ𝑟𝑠𝑐) 

Δ𝑘𝑊𝑓𝑎𝑛 = 𝐶𝐹𝑀 × (
1

(𝑐𝑓𝑚/𝑤𝑎𝑡𝑡)𝑏
−

1

(𝑐𝑓𝑚/𝑤𝑎𝑡𝑡)𝑞
) ×

1

1,000
 

Annual Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 =
1.08 × 𝐶𝐹𝑀 × 𝐸𝑓𝑓ℎ𝑥,𝑠𝑒𝑛𝑠 × (𝑇𝑖𝑛𝑑𝑜𝑜𝑟,ℎ − 𝑇𝑜𝑢𝑑𝑜𝑜𝑟,ℎ)

100,000 × 𝐴𝐹𝑈𝐸
× 𝐹𝐹𝑢𝑒𝑙𝐻𝑒𝑎𝑡 × ℎ𝑟𝑠ℎ  

Summer  Peak Demand Savings 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 = (
1.08 × 𝐶𝐹𝑀 × 𝐸𝑓𝑓ℎ𝑥,𝑠𝑒𝑛𝑠𝑒 × (𝑇𝑜𝑢𝑡𝑑𝑜𝑜𝑟,𝑐,𝑝𝑒𝑎𝑘 − 𝑇𝑖𝑛𝑑𝑜𝑜𝑟,𝑐)

1,000 × 𝐸𝐸𝑅
+ Δ𝑘𝑊𝑓𝑎𝑛) × 𝐶𝐹 

Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝑃𝐷𝐹 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 

Lifetime Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝐸𝑈𝐿 
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Calculation Parameters 

Table 2-98 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings Calculated kWh/yr  

ΔTherms Annual fuel savings Calculated Therms/yr  

ΔkWPeak Peak Demand Savings Calculated kW  

ΔThermsPeak Daily peak fuel savings Calculated Therms/day  

ΔkWhLife Lifetime electric energy savings Calculated kWh  

ΔThermsLife Lifetime fuel savings Calculated Therms  

ΔkWhc 
Annual electric energy savings during 

cooling season 
Calculated kWh  

ΔkWhh 
Annual electric energy savings during 

heating season 
Calculated kWh  

ΔkWhfan 
Annual electric energy savings due to 

fan operation 
Calculated kWh  

CFM 
Flow rate of supply air passing through 

ERV/HRV 
Site-specific Ft3/min  

(cfm/watt)b Baseline ERV/HRV fan efficacy 
Look up in  

Table 2-102 
cfm/watt [140] 

(cfm/watt)q Efficient ERV/HRV fan efficacy Site-specific cfm/watt  

Effhx,total 

Total effectiveness of heat exchanger 

per rating in accordance with AHRI 

Standard 1060 

Site-specific N/A [134] 

Effhx,sens 

Sensible effectiveness of heat 

exchanger per rating in accordance 

with AHRI Standard 

Site-specific, if unknown use 0.65 N/A [140] 

SEER2 
Seasonal average energy efficiency of 

electric cooling equipment  

Site-specific, if unknown look up in 

Appendix E: Code-Compliant Efficiencies for 

equipment type and size 

Btu/watt-

hour 
 

EER2 
Energy efficiency ratio of electric 

cooling equipment37 

Site-specific, if unknown look up in 

Appendix E: Code-Compliant Efficiencies for 

equipment type and size 

Btu/watt-

hour 
 

 

37 If needed, calculate EER as follows: 

𝐸𝐸𝑅 = (1.12 × 𝑆𝐸𝐸𝑅) − (0.02 × 𝑆𝐸𝐸𝑅2) 

+ 

+ + +-

+ 

+ 

+ 

+ 

+ + +-

+ 

+ 

+ 

+ 

+ 

+ 

+ + +-

+ 
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Variable Description Value Units Ref 

HSPF2 
Heating seasonal performance factor of 

electric heating equipment38 

Site-specific, if unknown look up in 

Appendix E: Code-Compliant Efficiencies for 

equipment type and size 

Btu/watt-

hour 
 

AFUE 
Efficiency of fossil fuel heating 

equipment (AFUE, Et or Ec) 

Site-specific, if unknown look up in 

Appendix E: Code-Compliant Efficiencies for 

equipment type and size 

N/A  

Tindoor,h Indoor heating setpoint temperature Site-specific, if unknown use 70 °F  

Tindoor,c Indoor cooling setpoint temperature Site-specific, if unknown use 70 °F  

Hindoor Enthalphy of indoor air Look up in Table 2-99 based on Tindoor Btu/lb  

HP Total fan horsepower Site-specific HP  

LF Load factor Site-specific, if unknown use 0.92 N/A [139] 

hrsc Operating hours in the cooling season Look up in Table 2-99 hrs [137] 

hrsh Operating hours in the heating season Look up in Table 2-99 hrs [137] 

Toutdoor,c 
Temperature of outside air during 

cooling 
Look up in Table 2-100 Btu/lb [138] 

Toutdoor,h 
Temperature of outside air during 

heating 
Look up in Table 2-100 Btu/lb [138] 

Toutdoor,c,peak 
Peak outdoor temperature during 

cooling season 
Look up in Table 2-103 °F [141] 

Houtdoor,c,peak 
Peak Enthalpy of outdoor air during 

cooling season 
Look up in Table 2-103 °F [141] 

Houtdoor,c Enthalpy of outside air during cooling Look up in Table 2-100 Btu/lb [138] 

FElecHeat 
Electric heating factor, to account for 

presence of electric heat 
Use 1 if electric heat, otherwise use 0 N/A  

FFuelHeat 
Fuel heating factor, to account for 

presence of fuel heat 
Use 1 if fuel heat, otherwise use 0 N/A  

1.08 
Specific heat of air × density of inlet air 

@ 70°F × 60 min/hr 
1.08 BTU/h.°F.CFM  

4.5 Density of inlet air at 70 °F x 60 min/hr 4.5 Lb.min/ft3.hr  

60 Minutes per hour 60 Min/hr  

1,000 
Conversion factor, one kW equals 

1,000 Watts 
1,000 W/kW  

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

0.746 Conversion from horsepower to kW 0.746 kW/hp  

 

38 If needed, convert COP to HSPF as follows: 

𝐻𝑆𝑃𝐹 = 𝐶𝑂𝑃 × 3.412.  COP for electric resistance heat is 1.0 

+ + +-

t 

t 

t 

t 

+ + +-

t 

+ 

t 

+ 

+ 

+ + +-

t 

+ 

+ + +-

t 

+ 

+ + +-

+ 

+ 

+ + +-
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Variable Description Value Units Ref 

CF Electric coincidence factor Look up in Table 2-104 N/A [135] 

PDF Gas peak day factor Look up in Table 2-104 N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 2-99 Indoor Enthalpy 

Temperature, 

Tindoor (°F) 

Enthalpy, Hindoor at 50% Relative 

Humidity (Btu/lb) 

65 22.7 

66 23.2 

67 23.7 

68 24.2 

69 24.8 

70 25.3 

71 25.8 

Temperature, 

Tindoor (°F) 

Enthalpy, Hindoor at 50% Relative 

Humidity (Btu/lb) 

72 26.4 

73 27.0 

74 27.5 

75 28.1 

76 28.7 

77 29.3 

78 29.9 

 

Table 2-100 Heating and Cooling Hours39 

NJ Climate Region  Heating Hours, hrsh Cooling Hours, hrsc 

Northern 4,970 1,670 

Southwest 4,896 1,783 

Coastal 4,981 1,954 

Central 4,969 1,810 

Pine Barrens 4,899 1,828 

Statewide Average 4,955 1,808 

 

 

39 Calculated from TMY3 data for representative weather stations for each NJ climate zone. Cooling hours are defined as any hour when outdoor air 

temperature is above 65°F for the months of June through August and heating hours are defined as any hour when outdoor air temperature is below 

65°F for the months of October through April. The heating and cooling hours above represent the count of each in a typical meteorological year.  

t 

+ 

+ 

+-

t 

+ 

+-
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Table 2-101 Outdoor Air Temperature and Enthalpy 

NJ Climate 

Region 

Avg. outdoor temperature 

during cooling season, Toutdoor,c 

(°F) 

Avg. outdoor temperature 

during heating season,  Toutdoor,h 

(°F) 

Avg. enthalpy40 of outdoor air at 

duing cooling season, Houtdoor,c 

(Btu/lb) 

Northern 74.6 42.1 13.1 

Southwest 74.5 42.7 27.8 

Coastal 73.0 46.2 27.0 

Central 74.3 43.2 27.7 

Pine Barrens 73.7 43.4 27.4 

Statewide 

Average 

74.1 43.5 25.1 

 

Table 2-102 Baseline Fan Efficacy 

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

HRV,ERV Any 1.2 

In-line supply or exhaust fan Any 3.8 

Other exhaust fan <90 2.8 

Other exhaust fan >= 90  3.5 

Unknown Any 2.8 

 

Table 2-103 Peak Outdoor Air Temperature and Enthalpy 

NJ Climate Region 
Peak outdoor temperature during cooling 

season, Toutdoor,c,peak (°F) 

Peak Enthalpy of outdoor air at duing cooling 

season, Houtdoor,c,peak (Btu/lb) 

Northern 89 40.24 

Southwest 93 42.28 

Coastal 90 41.26 

Central 93 42.28 

Pine Barrens 94 41.22 

Statewide Average 92 41.65 

 

 

40 Assuming 50% relative humidity 

t t 

+ 

+- +-

+ + 

+- +-

+- + 

+ 

+ + 

t 
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Peak Factors 

Table 2-104 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.69 [135] 

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

 

Measure Life 

The effective useful life (EUL) is 14 years [136].  

References 

[134] Performance Rating of air-to-air exchanges for Energy Recovery Ventilation Equipment, AHRI, December 

2022. http://www.ahrinet.org/ERVcertification  

[135] Based on BG&E ‘Development of Residential Load Profile for Central Air Conditioners and Heat Pumps’ 

research, the Maryland Peak Definition coincidence factor is 0.69. This study is not publicly available, but is 

referenced by M. M. Straub, Using Available Information for Efficient Evaluation of Demand-Side Management 

Programs, Electricity Journal, and supported by research conducted by Cadmus on behalf of the RM Management 

Committee, September 2011. 

[136] 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 

[137] ONJSC: Monthly/Annual Temperature Normals (1991-2020), December 2022 

http://climate.rutgers.edu/stateclim_v1/norms/monthly/index.html.  

[138] NSRDB, TMY3 data, December 2022. https://nsrdb.nrel.gov/data-sets/tmy 

[139] Proposed Standard Savings Estimation Protocol for Ultra-Premium Efficiency Motors, Cascade Energy, 

November 5, 2012. Table 6: Load Factor by Nameplate hp and End Use. November 5, 2012 

[140] “2021 INTERNATIONAL ENERGY CONSERVATION CODE (IECC) | ICC DIGITAL CODES.” n.d. Table C403.8.5. 

Codes.iccsafe.org. Accessed November 16, 2022. https://codes.iccsafe.org/content/IECC2021P2/chapter-4-ce-

commercial-energy-efficiency. 

[141] ASHRAE Fundamentals 2021 - Chapter 14 Climactic Design Conditions - 

https://handbook.ashrae.org/Handbook.aspx#. Peak temperature and enthalpy taken from data from 

representative weather stations for each NJ climate zone.   

 

 

  

http://www.ahrinet.org/ERVcertification
https://focusonenergy.com/sites/default/files/bpmeasurelifestudyfinal_evaluationreport.pdf
http://climate.rutgers.edu/stateclim_v1/norms/monthly/index.html
https://nsrdb.nrel.gov/data-sets/tmy
https://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 Use Subcategory Maintenance 

Measure Last Reviewed December 2022 

 

 

Description 

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

For gas applications, a tune-up of residential fossil fuel space heating boilers or furnaces results in improved seasonal 

heating efficiency. A tune-up typically involves inspection, cleaning the heating unit of dust and dirt, checking safety 

components, and/or adjustment of boiler and appurtenances per manufacturer’s recommendations.  

A gas savings calculation requires measurement of steady state furnace or boiler efficiency before and after maintenance 

using an electronic combustion analyzer. Alternatively, before and after maintenance efficiencies may be measured 

following the method described in ANSI/ASHRAE Standard 103-2007, Method of Testing for Annual Fuel Utilization 

Efficiency of Residential Central Furnaces and Boilers. Maximum post-maintenance efficiency must not exceed equipment 

nameplate efficiency. Technicians performing maintenance must provide documentation of before- and after-combustion 

analysis results.  

Electric Units such as Central A/C and heat pumps also benefit greatly from tune ups. A tune up typically includes cleaning 

filters, inspecting bearings, verification of refrigerant charge and correct, if necessary, clean condenser, and if accessible, 

evaporator coil. 

Note that gas savings calculations (therms) are only applicable for gas units, whereas electric saving calculations are only 

applicable for electric units. 

Baseline Case 

Gas: Residential fossil fuel space heating boiler or furnace in a single family or low-rise Multifamily building that has not 

received a tune-up in 5 years or more. 

Electric: An existing central A/C, air source heat pump, ground source heat pump, ductless mini-split heat pump, mini-split 

AC, PTAC, or PTHP unit that has not received a tune-up in 5 years or more.  

Efficient Case 

Gas: Residential fossil fuel space heating boiler or furnace that has undergone a tune-up in accordance with the 

manufacturer’s recommendations. 

Electric: Electric unit after receiving tune-up. 
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Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

Δ𝑘𝑊ℎ = Δ𝑘𝑊ℎ𝑐 +  Δ𝑘𝑊ℎℎ  

Where, 

𝛥𝑘𝑊ℎ𝑐 =
𝐶𝑎𝑝𝑐
𝑆𝐸𝐸𝑅

× 𝑆𝐹 × 𝐸𝐹𝐿𝐻𝑐   

𝛥𝑘𝑊ℎℎ =
𝐶𝑎𝑝ℎ
𝐻𝑆𝑃𝐹

× 𝑆𝐹 × 𝐸𝐹𝐿𝐻ℎ  

For geothermal heat pumps: 

𝑆𝐸𝐸𝑅 = 𝐸𝐸𝑅𝑔 × 𝐺𝑆𝐻𝑃𝐷𝐹 × 𝐺𝑆𝐸𝑅 

𝐻𝑆𝑃𝐹 = 𝐶𝑂𝑃𝑔 × 𝐺𝑆𝐻𝑃𝐷𝐹 × 3.412 

For PTAC and PTHP: 

𝑆𝐸𝐸𝑅 = 𝐸𝐸𝑅 

Annual Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 = 𝐶𝑎𝑝𝑖𝑛 × 𝐸𝐿𝐹𝐻ℎ ×

(
1

𝑆𝑆𝐸𝑏
−

1
𝑆𝑆𝐸𝑞

)

100
 

Peak Demand Savings 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 =
𝐶𝑎𝑝𝑐
𝐸𝐸𝑅

× 𝑆𝐹 × 𝐶𝐹 

For geothermal heat pumps: 

𝐸𝐸𝑅 = 𝐸𝐸𝑅𝑔 × 𝐺𝑆𝑃𝐾 

Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝑃𝐷𝐹 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 
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Lifetime Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝐸𝑈𝐿 

Calculation Parameters 

Table 2-105 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings Calculated kWh/yr  

ΔTherms Annual fuel savings Calculated Therms/yr  

ΔkWPeak Peak Demand Savings Calculated kW  

ΔThermsPeak Daily peak fuel savings Calculated Therms/day  

ΔkWhLife Lifetime electric energy savings Calculated kWh  

ΔThermsLife Lifetime fuel savings Calculated Therms  

ΔkWhc Annual electric cooling energy savings Calculated kWh/yr  

ΔkWhh Annual electric heating energy savings Calculated kWh/yr  

SSEb 
Steady state efficiency of baseline gas HVAC 

equipment 
Site-specific N/A  

SSEq 
Steady state efficiency of repaired gas HVAC 

equipment 
Site-specific N/A  

Capc Cooling Capacity of electrical unit receiving tune-up Site-specific kBtu/hr  

Caph Heating Capacity of electrical unit receiving tune-up Site-specific kBtu/hr  

Capin Input capacity of unit receiving tune-up Site-specific kBtu/hr  

EER Energy Efficiency Ratio of unit receiving tune-up 

Site-specific. If 

unknown, see 

Appendix E: Code-

Compliant 

Efficiencies 

Btu/W-h [145] 

EERg 

Full Load Energy Efficiency Ratio of ground source 

heat pump receiving tune up (this is measured 

differently than EER of an ASHP and must be 

converted) 

Site-specific Btu/W-h  

SEER/EER/HSPF/SEER2, 

EER2, HSPF2 
Efficiency of unit receiving tune-up 

Site-specific. If 

unknown, see 

 Appendix E: Code-

Compliant 

Efficiencies 

Btu/W-h [145] 

COPg 
Full Load coefficient of Performance of ground source 

heat pump receiving tune-up 
Site-specific N/A  

--
+ +-

+ +-
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Variable Description Value Units Ref 

HSPF 
Heating Seasonal Performance Factor of unit receiving 

tune-up 

Site-specific. If 

unknown, see 

Appendix E: Code-

Compliant 

Efficiencies 

Btu/W-h [145] 

SF 
Savings factor, assumed savings due completion of 

tune up41 
0.05 N/A [151] 

EFLHh 
Equivalent Full Load Hours of operation for the 

average unit during the heating season 

Look up in 

Appendix C: 

Heating and 

Cooling EFLH 

Hours [142] 

EFLHc 
Equivalent Full Load Hours of operation for the 

average unit during the cooling season42 

Look up in 

Appendix C: 

Heating and 

Cooling EFLH 

Hours [144] 

GSER 
Factor used to determine the SEER of a GSHP based on 

its EERg 
1.02 Btu/W-h  

GSPK 

Factor to convert EERg to the equivalent EER of an air 

conditioner to enable comparisons to the baseline 

unit 

0.8416 N/A  

GSHPDF Ground Source Heat Pump De-rate Factor 0.885 N/A  

3.412 Conversion from Btu to W-h 3.412 Btu/W-h  

CF Electric coincidence factor 
Look up in Table 

2-106 
N/A  

PDF Gas peak day factor 
Look up in Table 

2-106 
N/A  

EUL Estimated useful life 
Look up in Table 

2-107 
Years  

100 Conversion from kBtu to therms 100 kBtu/Therms  

 

Peak Factors 

Table 2-106 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.69 [143] 

 

41 VEIC estimate. Extrapolation of manufacturer data. 
42 VEIC Estimate. Consistent with analysis of PEPCo and LIPA, and conservative relative to ARI. 

+ +-

+ +-
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Peak Factor Value Ref 

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

Measure Life 

Measure life is dependent on the gas/electric equipment receiving a tune-up.   

Table 2-107 Measure Life 

Equipment EUL Ref 

Air Conditioner – Room (RAC)  12  [146] 

Air Conditioner – Central (CAC) 15 [147] 

Air Conditioner – PTAC  15  [147] 

Boiler, Hot Water – Steel Water Tube  24  [148] 

Boiler, Hot Water – Steel Fire Tube  25  [148] 

Boiler, Hot Water – Cast Iron  35  [148] 

Boiler, Steam – Steel Water Tube  30  [148] 

Boiler, Steam – Steel Fire Tube  25  [148] 

Boiler, Steam – Cast Iron  30  [148] 

Furnace, Gas Fired  22  [149] 

Gas Heat Pump  15  [147] 

Heat Pump - Air Source (ASHP)  15  [147] 

Heat Pump – Ground Source (GSHP)  25  [150] 

Heat Pump – PTHP  15 [147] 

Ductless Mini-Split 15 [152] 

 

References 

[142] NJ utility analysis of heating customers, annual gas usage. 

[143] NEEP, Mid-Atlantic Technical Reference Manual, V10 (May 2020).  

[144] VEIC estimate.  

[145] NMR Group, Inc., 2018 Pennsylvania Statewide Act 129 Residential Baseline Study (Feb 2018). 

https://www.puc.pa.gov/Electric/pdf/Act129/SWE-Phase3_Res_Baseline_Study_Rpt021219.pdf  

[146] GDS Associates, Inc., Measure Life Report: Residential and Commercial/Industrial Lighting and HVAC 

Measures (June 2007) Table 1 – Residential Measures. 

[147] DEER 2014 EUL. http://www.deeresources.com/files/DEER2013codeUpdate/download/DEER2014-EUL-

table-update_2014-02-05.xlsx  

[148] ASHRAE Handbook, 2015.  

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

https://www.puc.pa.gov/Electric/pdf/Act129/SWE-Phase3_Res_Baseline_Study_Rpt021219.pdf
http://www.deeresources.com/files/DEER2013codeUpdate/download/DEER2014-EUL-table-update_2014-02-05.xlsx
http://www.deeresources.com/files/DEER2013codeUpdate/download/DEER2014-EUL-table-update_2014-02-05.xlsx
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[149] U.S. DOE. Technical Support Document: Energy Efficiency Program for Consumer Products and 

Commercial and Industrial Equipment: Residential Furnaces and Technical Support Document: Energy Efficiency 

Program for Consumer Products and Commercial and Industrial Equipment: Commercial Warm Air Furnaces 

(2016). https://www.regulations.gov/document?D=EERE-2014-BT-STD-0031-0217  

[150] ASHRAE: Owning and Operating Cost Database, Equipment Life/Maintenance Cost Survey. 

https://xp20.ashrae.org/publicdatabase/system_service_life.asp?selected_system_type=1 

[151] Residential HVAC Installation Practices: A Review of Research Findings (US DOE, 2018), Pg 5. 

https://www.energy.gov/eere/buildings/articles/residential-hvac-installation-practices-review-research-findings  

[152] Based on 2016 DOE Rulemaking Technical Support Document, as recommended in Navigant ‘ComEd 

Effective Useful Life Research Report’, May 2018. https://www.icc.illinois.gov/docket/P2017-

0312/documents/287811/files/501915.pdf  

 

  

https://www.regulations.gov/document?D=EERE-2014-BT-STD-0031-0217
https://xp20.ashrae.org/publicdatabase/system_service_life.asp?selected_system_type=1
https://www.energy.gov/eere/buildings/articles/residential-hvac-installation-practices-review-research-findings
https://www.icc.illinois.gov/docket/P2017-0312/documents/287811/files/501915.pdf
https://www.icc.illinois.gov/docket/P2017-0312/documents/287811/files/501915.pdf
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2.3.10 BOILER CONTROLS 

 

Market Residential/Multifamily 

Baseline Condition RF 

Baseline Existing 

End Use HVAC 

Measure Last Reviewed September 2024 

Changes Since Last Version  

 

 

Description 

This measure applies to the installation of reset controls to a residential heating boiler to adjust the boiler water 

temperature based on the outdoor air temperature. A boiler reset control has two temperature sensors - one outside the 

house and one in the boiler water. As the outdoor temperature rises and falls, the control adjusts the water temperature 

to the lowest setting required to meet heating demand. 

The input values are based on data supplied by the utilities and customer information on the application form, confirmed 

with manufacturer data. Unit savings are based on study results. 

Baseline Case 

Existing  boiler without reset controls. 

Efficient Case 

Installation of boiler reset controls. The system’s minimum temperature setpoint must be set no more than 10 degrees 

above manufacturer’s recommended minimum return temperature. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

𝛥𝑘𝑊ℎ = 𝑁/𝐴 

Annual Fuel Savings 

𝛥𝑇ℎ𝑒𝑟𝑚𝑠 = 𝑆𝐹 ×
𝐸𝐹𝐿𝐻ℎ × 𝐶𝑎𝑝𝑖𝑛

100
 

Peak Demand Savings 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 = 𝑁/𝐴 
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Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝑃𝐷𝐹 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = 𝑁/𝐴 

Lifetime Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝐸𝑈𝐿 

Calculation Parameters 

Table 2-108 Calculation Parameters 

Variable Description Value Units Ref 

ΔTherms Annual fuel savings Calculated Therms/yr  

ΔThermsPeak Daily peak fuel savings Calculated Therms/day  

Capin Input capacity of boiler 
Site specific.  If 

unknown, use 117 
kBtu/hr [156] 

SF 
Savings factor, estimated percent reduction in heating load due 

to controls being installed. 
0.05 N/A [153] 

EFLHh Estimated full load hours for heating 

Look up in Appendix 

C: Heating and 

Cooling EFLH 

hrs [154] 

EUL Effective useful life 
Look up in Table 

2-110 
Years  

PDF Peak day factor 
Look up in Table 

2-109 
  

100 Conversion from kBtu to therm 100 kBtu  

 

Peak Factors 

Table 2-109 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

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

 

--
+ + +-

+ 

+ 

+ + +-

+ 

+ 

+ 

-
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Measure Life 

The effective useful life (EUL) of boiler controls is the smaller of to the remaining useful life (RUL) of the boiler or 7.33 

years. If boiler RUL is unknown, assume 1/3 of the boiler EUL.  

Table 2-110 Measure Life 

Equipment EUL RUL Ref 

Boiler, Hot Water – Steel Water Tube  24  8 [155] 

Boiler, Hot Water – Steel Fire Tube  25  8.33 [155] 

Boiler, Hot Water – Cast Iron  35  11.67 [155] 

Boiler, Steam – Steel Water Tube  30  10 [155] 

Boiler, Steam – Steel Fire Tube  25  8.33 [155] 

Boiler, Steam – Cast Iron  30  10 [155] 

 

References 

[153] GDS Associates, Inc. Natural Gas Energy Efficiency Potential in Massachusetts, 2009, p. 38 Table 6-4. 

https://ma-eeac.org/wp-content/uploads/5_Natural-Gas-EE-Potenial-in-MA.pdf  

[154] Simulations of prototypical buildings from the NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022. 

[155] ASHRAE Handbook, 2015.  

[156] ETG PY2 Impact Evaluation 

 

  

+ 

+ 

+ + 

+ + 

+ 

https://ma-eeac.org/wp-content/uploads/5_Natural-Gas-EE-Potenial-in-MA.pdf
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2.3.11 FILTER WHISTLE 

 

Market Residential/Multifamily 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Filter Whistle  

Measure Last Reviewed December 2022 

Changes Since Last Version  

 

 

Description 

This section provides energy savings algorithms for filter whistles on air handlers installed in residential settings. Dirty air 

handler filters result in increases energy consumption for the circulation fan and decreases system heating and cooling 

efficiency. These whistles attach to the filter of the air handler and make a sound when it is time to replace the filter.  

Savings estimates are based on reduced blower fan motor power requirements for winter and summer use of the blower 

fan motor. This air handler filter whistle measure applies to central forced-air furnaces, central AC and heat pump systems. 

Where homes do not have central cooling, only the annual heating savings will apply.   

Baseline Case 

Air Handler Filter without Filter Whistle  

Efficient Case 

Air Handler Filter with Filter Whistle to promote regular replacement of filter  

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

Δ𝑘𝑊ℎ = Δ𝑘𝑊ℎℎ𝑒𝑎𝑡 + Δ𝑘𝑊ℎ𝑐𝑜𝑜𝑙  

Where, 

𝑘𝑊𝑚𝑜𝑡𝑜𝑟 = 𝐻𝑃 × 0.746 

Δ𝑘𝑊ℎℎ𝑒𝑎𝑡 = 𝑘𝑊𝑚𝑜𝑡𝑜𝑟  × 𝐸𝐹𝐿𝐻ℎ × 𝐸𝐼 × 𝐼𝑆𝑅 

Δ𝑘𝑊ℎ𝑐𝑜𝑜𝑙 = 𝑘𝑊𝑚𝑜𝑡𝑜𝑟  × 𝐸𝐹𝐿𝐻𝑐 × 𝐸𝐼 × 𝐼𝑆𝑅 

Annual Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 = 𝑁/𝐴 
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Peak Demand Savings 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 =
Δ𝑘𝑊ℎ𝑐𝑜𝑜𝑙
𝐸𝐹𝐿𝐻𝑐

× 𝐶𝐹 

Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = 𝑁/𝐴 

Lifetime Energy Savings Algorithms: 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 

Lifetime Fuel Energy Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = 𝛥𝑇ℎ𝑒𝑟𝑚𝑠 × 𝐸𝑈𝐿 

Calculation Parameters 

Table 2-111 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings Calculated kWh/yr  

ΔkWPeak Peak Demand Savings Calculated kW  

ΔkWhLife Lifetime electric energy savings Calculated kWh  

ΔkWhh Annual heating electric energy savings Calculated kWh/yr  

ΔkWhc Annual cooling electric energy savings Calculated kWh/yr  

kWmotor Motor full load electric demand Calculated, if HP is unknown use 0.377 kW  

HP Horsepower of blower motor Site specific, if unknown use 0.543 HP  

EFLHh 
Equivalent Full Load Hours of operation for 

the average unit during the heating season 

Look up in Appendix C: Heating and Cooling 

EFLH 
Hours [157] 

EFLHc 
Equivalent Full Load Hours of operation for 

the average unit during the cooling season 

Look up in Appendix C: Heating and Cooling 

EFLH 
Hours [158]  

EI Efficiency Improvement 15% N/A [159] 

ISR In-service rate 

Look up by program in Appendix J: In-

Service Rates, or use default values: 

Default for Kits = 15%, Default for Direct 

Install = 100% 

N/A [160] 

CF Electric coincidence factor Look up in Table 2-112 N/A  

PDF Gas peak demand factor Look up in Table 2-112 N/A  

 

43 Typical blower motor capacity for gas furnace is ¼ to ¾ HP, Avg of ½ HP =0.377kW. 
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Variable Description Value Units Ref 

EUL Effective useful life See Measure Life Section Years [162] 

0.746 Conversion factor for HP to kWh 0.746 kW/HP  

 

Peak Factors 

Table 2-112 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.69 [161] 

Natural gas peak day factor (PDF) N/A  

Measure Life 

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

Table 2-113 Measure Life 

Equipment EUL RUL Ref 

Filter Whistle 5 1.67 [162] 

References 

[157] NJ utility analysis of heating customers, annual gas usage 

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

[159] Energy.gov  Maintaining Your Air Conditioner (Accessed 12/16/2022), Says that replacing a dirty air filter 

with a clean one can lower total air conditioner energy consumption by 5-15%. Since the algorithms in this 

measure only take into account the blower fan energy use, a 15% savings seems reasonable. 

https://www.energy.gov/energysaver/maintaining-your-air-conditioner   

[160] 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 

[161] Per NY TRM: “Based on BG&E ‘Development of Residential Load Profile for Central Air Conditioners and 

Heat Pumps’ research, the Maryland Peak Definition coincidence factor is 0.69. This study is not publicly available, 

but is referenced by M. M. Straub, Using Available Information for Efficient Evaluation of Demand-Side 

Management Programs, Electricity Journal, September 2011 and supported by research conducted by Cadmus on 

behalf of the RM Management Committee." 

[162] DEER 2020 http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx  

  

+ 

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

 

Market Residential/Multifamily 

Baseline Condition TOS/DI 

Baseline  Existing/Dual 

End Use Subcategory Ceiling Fan 

Measure Last Reviewed September 2024 

Changes Since Last Version  

 

 

Description 

This section provides energy savings algorithms for the installation of an ENERGY STAR v4.0  ceiling fan/light unit in 

residential settings. These units are known to be 60% more efficient than conventional units due to improved motors and 

blade design [163].  

Since the savings from this measure are derived from more efficient ventilation and lighting, which have very different 

load shapes and measure life, the savings are split by component and claimed together.  

Baseline Case 

TOS: Code compliant ceiling fan/light unit with EISA qualified incandescent or halogen light bulbs. 

DI: Use dual baseline. The baseline equipment for the first baseline period is the site-specific existing fan . The baseline 

equipment for the second baseline period is a code-compliant fan/light weith EISA qualified incandescent or halogen light 

bulbs. 

Efficient Case 

An ENERGY STAR v4.0 certified ceiling fan/lighting unit with LED bulbs. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

Δ𝑘𝑊ℎ = Δ𝑘𝑊ℎ𝑓𝑎𝑛 +  Δ𝑘𝑊ℎ𝑙𝑖𝑔ℎ𝑡  

Where, 

Δ𝑘𝑊ℎ𝑓𝑎𝑛 =
Days × 𝐻𝑟𝑠𝑓𝑎𝑛 × [(𝐹𝑙𝑜𝑤,𝑏 ×𝑊𝑙𝑜𝑤,𝑏) + (𝐹𝑚𝑒𝑑,𝑏 ×𝑊𝑚𝑒𝑑,𝑏) + (𝐹ℎ𝑖𝑔ℎ,𝑏 ×𝑊ℎ𝑖𝑔ℎ,𝑏)]

1,000

−
Days × 𝐻𝑟𝑠𝑓𝑎𝑛 × [(𝐹𝑙𝑜𝑤,𝑞 ×𝑊𝑙𝑜𝑤,𝑞) + (𝐹𝑚𝑒𝑑,𝑞 ×𝑊𝑚𝑒𝑑,𝑞) + (𝐹ℎ𝑖𝑔ℎ,𝑞 ×𝑊ℎ𝑖𝑔ℎ,𝑞)]

1,000
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Δ𝑘𝑊ℎ𝑙𝑖𝑔ℎ𝑡 = 
𝑊𝑏,𝑙𝑖𝑔ℎ𝑡 −𝑊𝑞,𝑙𝑖𝑔ℎ𝑡

1,000 
× 𝐻𝑟𝑠𝑙𝑖𝑔ℎ𝑡 × (1 + 𝐻𝑉𝐴𝐶𝑒) 

Annual Fuel Savings 

If fan is located in unconditioned/exterior space: 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 = 0 

Heating penalty from improved lighting, if fan is located in heated space: 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 = −  
𝑊𝑏,𝑙𝑖𝑔ℎ𝑡 −𝑊𝑞,𝑙𝑖𝑔ℎ𝑡

1,000 
× 𝐻𝑟𝑠𝑙𝑖𝑔ℎ𝑡  × 𝐻𝐹 ×

0.03412

𝐸𝑓𝑓ℎ𝑒𝑎𝑡
 × 𝐹𝐹𝐻 

Peak Demand Savings 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 = Δ𝑘𝑊𝑓𝑎𝑛 +  Δ𝑘𝑊𝑙𝑖𝑔ℎ𝑡 

Where, 

Δ𝑘𝑊𝑓𝑎𝑛 =
𝑊ℎ𝑖𝑔ℎ,𝑏 −𝑊ℎ𝑖𝑔ℎ,𝑞

1,000
× 𝐶𝐹𝑓𝑎𝑛 

Δ𝑘𝑊𝑙𝑖𝑔ℎ𝑡 =  
𝑊𝑏,𝑙𝑖𝑔ℎ𝑡 −𝑊𝑞,𝑙𝑖𝑔ℎ𝑡

1,000 
× 𝐶𝐹𝑙𝑖𝑔ℎ𝑡 × (1 + 𝐻𝑉𝐴𝐶𝑑) 

Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝑃𝐷𝐹 

Lifetime Energy Savings Algorithms: 

No dual baseline: 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 

Dual baseline: 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = (Δ𝑘𝑊ℎ 𝑢𝑠𝑖𝑛𝑔 𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) × 𝑅𝑈𝐿 + (Δ𝑘𝑊ℎ 𝑢𝑠𝑖𝑛𝑔 𝑐𝑜𝑑𝑒 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) × (𝐸𝑈𝐿 − 𝑅𝑈𝐿) 

Lifetime Fuel Energy Savings 

 No dual baseline: 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = 𝛥𝑇ℎ𝑒𝑟𝑚𝑠 × 𝐸𝑈𝐿 

Dual baseline: 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = (Δ𝑇ℎ𝑒𝑟𝑚𝑠 𝑢𝑠𝑖𝑛𝑔 𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) × 𝑅𝑈𝐿 + (Δ𝑇ℎ𝑒𝑟𝑚𝑠 𝑢𝑠𝑖𝑛𝑔 𝑐𝑜𝑑𝑒 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) × (𝐸𝑈𝐿 − 𝑅𝑈𝐿) 
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Calculation Parameters 

Table 2-114 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings Calculated kWh/yr  

ΔTherms Annual fuel savings Calculated Therms/yr  

ΔkWPeak Peak Demand Savings Calculated kW  

ΔkWhfan Annual ceiling fan savings Calculated kWh/yr  

ΔkWhlight Annual light savings Calculated kWh/yr  

ΔkWfan Annual fan peak demand savings Calculated kW  

ΔkWlight Annual light peak demand savings Calculated kW  

ΔThermsPeak Daily peak fuel savings Calculated Therms/day  

ΔkWhLife Lifetime electric energy savings Calculated kWh  

ΔThermsLife Lifetime fuel savings Calculated Therms  

Days Days used per year 
Site-specific, if unknown 

use 365 
Days/yr [166] 

Hrsfan Daily Fan “On Hours” 
Site-specific, if unknown 

use 3 
Hrs/day [166] 

Wlow,b Fan wattage at Low speed of baseline 

TOS: 15 

DI: Site-specific, if 

unknown use 15 

Watts [166] 

Wmed,b Fan wattage at Medium speed of baseline 

TOS: 34 

DI: Site-specific, if 

unknown use 34 

Watts [166] 

Whigh,b Fan wattage at High speed of baseline 

TOS: 67 

DI: Site-specific, if 

unknown use 67 

Watts [166] 

Wlow,q Fan wattage at Low speed of ENERGY STAR 

TOS: 6 

DI: Site-specific, if 

unknown use 6 

Watts [166] 

Wmed,q Fan wattage at Medium speed of ENERGY STAR 

TOS: 23 

DI: Site-specific, if 

unknown use 23 

Watts [166] 

Whigh,q Fan wattage at High speed of ENERGY STAR 

TOS: 56 

DI: Site-specific, if 

unknown use 56 

Watts [166] 

Wb,light Total lighting wattage of baseline fixture TOS: 129  Watts [166] 

+ + 

+ + 

+ 

+ + 

+ t 

+ t 

+ t 

+ + 

+ t 

+ t 

+ + 

+ t 

+ 

+ + 

+ t 

+ 

+ + 

+ t 
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Variable Description Value Units Ref 

DI: Site-specific, if 

unknown use 129 

Wq,light Total lighting wattage of energy efficient fixture 

TOS: 42 

DI: Site-specific, if 

unknown use 42 

Watts [166] 

FFH Fraction of homes using fossil fuel heat 

Look up in Appendix K: 

DHW and Space Heat 

Fuel Split 

N/A  

Flow,b Fraction of time spent at Low speed of baseline 0.4 N/A [166] 

Fmed,b 
Fraction of time spent at Medium speed of 

baseline 
0.4 N/A [166] 

Fhigh,b Fraction of time spent at High speed of baseline 0.2 N/A [166] 

Flow,q 
Fraction of time spent at Low speed of ENERGY 

STAR 
0.4 N/A [166] 

Fmed,q 
Fraction of time spent at Medium speed of 

ENERGY STAR 
0.4 N/A [166] 

Fhigh,q 
Fraction of time spent at High speed of ENERGY 

STAR 
0.2 N/A [166] 

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

Hrslight Lighting hours of operation Look up in Table 2-115 Hrs/yr [164][165] 

HVACe 
HVAC Interactive Factor for Annual Energy 

Savings 

Look up in Appendix F: 

HVAC Interactivity 

Factors 

N/A [164] 

HVACd 
HVAC Interactive Factor for Peak Demand 

Savings 

Look up in Appendix F: 

HVAC Interactivity 

Factors 

N/A [164] 

HF Heating Factor 0.47 N/A  

Effheat Efficiency of heating system 0.8 N/A  

CF Electric coincidence factor Look up in Table 2-116 N/A  

PDF Gas peak demand factor Look up in Table 2-116 N/A  

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

RUL Remaining useful life of existing unit See Measure Life Section Years  
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Table 2-115 Lighting Hours 

Installation Location Hrs 

Interior 679 

Exterior 1643 

Unknown 808 

Peak Factors 

Table 2-116 Peak Factors 

Peak Factor Value Ref 

Fan coincidence factor (CFfan) 0.3 [167] 

Light coincidence factor (CFlight) 0.06 [164] 

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

 

Measure Life 

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

Table 2-117 Measure Life 

Equipment EUL RUL Ref 

Ceiling Fan 15 5 [164] 

 

References 

[163] “Ceiling Fans.” n.d. Www.energystar.gov. https://www.energystar.gov/products/ceiling_fans. 

[164] “MID-ATLANTIC TECHNICAL REFERENCE MANUAL VERSION 9.” n.d. Accessed November 23, 2022. 

https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-

%20CT%20FORMAT.pdf . 

[165] DNV KEMA Energy and Sustainability, Pacific Northwest National Laboratory, Residential Lighting End-

Use Consumption Study: Estimation Framework and Initial Estimates. (US DOE, 2012), Table 4.4, 

https://www1.eere.energy.gov/buildings/publications/pdfs/ssl/2012_residential-lighting-study.pdf 

[166]  

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

[167] Assuming that the CF for a ceiling fan is the same as Room AC; Consistent with coincidence factors found 

in: RLW Report: Final Report Coincidence Factor Study Residential Room Air Conditioners, (June 23, 2008) 

http://www.puc.nh.gov/Electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/117_RLW_CF%

20Res%20RAC.pdf 

 

  

t t 

https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-%20CT%20FORMAT.pdf
https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-%20CT%20FORMAT.pdf
https://www1.eere.energy.gov/buildings/publications/pdfs/ssl/2012_residential-lighting-study.pdf
https://www.energystar.gov/sites/default/files/asset/document/light_fixture_ceiling_fan_calculator.xlsx
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2.3.13 SMART THERMOSTAT 

 

Market  Residential/Multifamily 

Baseline Condition RF/TOS 

Baseline  Existing 

End Use Subcategory Control 

Measure Last Reviewed  February 2024 

Changes Since Last Version  

 

 

Description 

This measure covers the installation of Smart or Connected ENERGY STAR® V1.044 thermostats applied to single-family and 

multifamily residential HVAC systems. A “smart” thermostat that is ENERGY STAR® certified has the following properties 

[170]. 

• Automatic scheduling  

• Occupancy sensing (set “on” as a default) 

• For homes with a heat pump, smart thermostats must be capable of controlling heat pumps to optimize energy use 

and minimize the use of backup electric resistance heat.  

• Ability to adjust settings remotely via a smart phone or online. In the absence of connectivity to the connected 

thermostat (CT) service provider, retain the ability for residents to locally: 

• View the room temperature, 

• View and adjust the set temperature, and 

• Switch between off, heating and cooling 

• Have a static temperature accuracy ≤ ± 2.0 °F 

• Have network standby average power consumption of ≤ 3.0 W average (Includes all equipment necessary to establish 

connectivity to the CT service provider’s cloud, except those that can reasonably be expected to be present in the 

home, such as Wi-Fi routers and smart phones.) 

• Enter network standby after ≤ 5.0 minutes from user interaction (on device, remote or occupancy detection) 

• 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. 

• Ability for consumers to set and modify a schedule. 

 

44 ENERGY STAR® V2.0 Connected Thermostats is under development. 
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• Provision of feedback to occupants about the energy impact of their choice of settings. 

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

Baseline Case 

Mix of standard non-programmable and programmable thermostats for central heating and cooling systems  

Efficient Case 

Smart Thermostat meeting the measure description above. 

Annual Energy Savings Algorithms 

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

Efficiencies. 

Annual Electric Energy Savings 

Δ𝑘𝑊ℎ = 𝐼𝑆𝑅 × (Δ𝑘𝑊ℎ𝑐𝑜𝑜𝑙 +  Δ𝑘𝑊ℎℎ𝑒𝑎𝑡) 

Where, 

Δ𝑘𝑊ℎ𝑐𝑜𝑜𝑙 = (𝐶𝑎𝑝𝑐  ×  𝐸𝐹𝐿𝐻𝑐𝑜𝑜𝑙 ×
1

𝑆𝐸𝐸𝑅2
×  𝑆𝐹𝑒𝑙𝑒𝑐,𝑐 × 𝐹𝑒𝑙𝑒𝑐𝐶𝑜𝑜𝑙) 

Δ𝑘𝑊ℎℎ𝑒𝑎𝑡 = (𝐶𝑎𝑝ℎ,𝑜𝑢𝑡  ×  𝐸𝐹𝐿𝐻ℎ𝑒𝑎𝑡  ×
1

𝐻𝑆𝑃𝐹2
×  𝑆𝐹𝑒𝑙𝑒𝑐,ℎ  × 𝐹𝑒𝑙𝑒𝑐𝐻𝑒𝑎𝑡) 

Annual Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 = 𝐼𝑆𝑅 × 𝐶𝑎𝑝ℎ,𝑓𝑢𝑒𝑙  ×  𝐸𝐹𝐿𝐻ℎ𝑒𝑎𝑡  ×
1

𝐴𝐹𝑈𝐸
×  𝑆𝐹𝑓𝑢𝑒𝑙 × 𝐹𝑓𝑢𝑒𝑙𝐻𝑒𝑎𝑡 ×

1

100
 

Peak Demand Savings 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 = 𝑁/𝐴 

Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝑃𝐷𝐹 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 

Lifetime Fuel Energy Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = 𝛥𝑇ℎ𝑒𝑟𝑚𝑠 × 𝐸𝑈𝐿 
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Calculation Parameters 

Table 2-118 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings 

Calculated 

For Online Marketplace or 

Midstream delivery, look up 

in Table 2-118 

kWh/yr  

ΔTherms Annual fuel savings Calculated Therms/yr  

ΔThermsPeak Daily peak fuel savings Calculated Therms/day  

ΔkWhLife Lifetime electric energy savings Calculated kWh  

ΔThermsLife Lifetime fuel savings Calculated Therms  

ΔkWhcool Cooling electric savings Calculated kWh/yr  

ΔkWhheat Heating electric savings Calculated kWh/yr  

Capc Cooling capacity per residence 

Site-specific,  

if unknown use 36 

kBTU/hr45 

kBtu/hr [175] 

SEER2 Seasonal energy efficiency ratio of cooling unit 

Site-specific, if unknown, 

look up in Appendix E: 

Code-Compliant Efficiencies 

Btu/W-h [168] 

EFLHcool 
Equivalent full load hours of operation during 

cooling season 

Look up in  Appendix C: 

Heating and Cooling EFLH 
Hours [169] 

SFelec,c Cooling energy savings factor 0.07 N/A [173] 

FelecCool 
Electric cooling factor; used to account for the 

presence or absence of an electric cooling system 

Electric Cooling: 1 

No Electric Cooling: 0 

Unknown: 0.39 

N/A [171] 

Caph,out Output heating capacity in kBTU/h per residence 
Site-specific,  

if unknown use 72 kBtu/hr46 
kBtu/hr [175] 

Caph,fuel Heating capacity in of existing fossil heat unit 
Site-specific, if unknown use 

90 kBtu/hr47 
kBtu/hr [175] 

HSPF2 

Heating seasonal performance factor of heating unit. 

If rated in COP, convert using  

HSPF = COP x 3.412 

Site-specific, if unknown 

look up in Appendix E: 

Code-Compliant Efficiencies 

Btu/W-h [168] 

EFLHheat 

Equivalent full load hours of operation during 

heating season 

Look up in  Appendix C: 

Heating and Cooling EFLH 
Hours [169] 

 

45 Assumes a 1,800 ft2 home with 20 BTU/h-ft2 cooling load: 1,800 ft2 x 20 BTU/h-ft2 x 1/(1,000 kBTU/h)/(BTU/h) = 36 kBTU/h   
46 Assumes a 1,800 ft2 home with 40 Btu/h-ft2 heating load: 1,800 ft2 x 40 Btu/h-ft2 x 1/(1,000 kBtu/h)/(Btu/h) = 72 kBtu/h   
47 Assumes a 1,800 ft2 home with 40 Btu/h-ft2 heating load and 80% AFUE: 1,800 ft2 x 40 Btu/h-ft2 x 1/0.80 x 1/(1,000 kBtu/h)/(Btu/h) = 90 kBtu/h   

t 

t 

t 

t 

+ + +-

t 

t 

+ + +-

t 

+ + +-

t 

t 
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Variable Description Value Units Ref 

AFUE Annual fuel utilization efficiency 

Site-specific, if unknown 

look up in Appendix E: 

Code-Compliant Efficiencies 

N/A [168] 

SFfuel Fuel heating energy savings factor 0.06 N/A [173] 

SFelec,h Electric heating energy savings factor 0.06 N/A [173] 

FelecHeat 
Electric heating factor; used to account for the 

presence or absence of an electric heating system 

Electric Heating: 1 

No Electric Heating: 0 

Unknown: look up by 

program in Appendix K: 

DHW and Space Heat Fuel 

Split, or default = 0.15 

N/A [172] 

FFuelHeat 
Fossil fuel heating factor; used to account for the 

presence or absence of a fossil fuel heating system 

Fossil Fuel Heating: 1 

No Fossil Fuel Heating: 0 

Unknown: look up by 

program in Appendix K: 

DHW and Space Heat Fuel 

Split, or default = 0.95 

N/A [172] 

100 Conversion factor, kBTU to therms  100 kBTU/therms  

CF Electric coincidence factor Look up in Table 2-120 N/A  

PDF Gas peak day factor Look up in Table 2-120 N/A  

EUL Effective useful life See Measure Life Section Years  

ISR In-service rate 
Look up in Appendix J: In-

Service Rates.  Default is 1.0 
N/A  

 

Table 2-119 Deemed Savings for Online Marketplace Smart Thermostats 

CEF-II Equipment Combinations ∆kWh  ∆kW ∆Therms 

Boiler and No Cooling  0  -  62.0357  

Furnace (Non-Weatherized) and No Cooling  0  -  65.1375  

Electric Resistance  1,221.805  -  0  

CAC, No Heating  160.603  -  0  

CAC, Boiler  160.603  -  62.0357  

CAC, Furnace (Non-Weatherized)  160.603  -  65.1375  

CAC, Electric Resistance  1,382.408  -  0  
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CEF-II Equipment Combinations ∆kWh  ∆kW ∆Therms 

ASHP - Split  706.3351  -  0  

ASHP - Package  782.8119  -  0  

 

Peak Factors 

Table 2-120 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

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

 

Measure Life 

The effective useful life (EUL) is 5 years [174].  

References 

[168] “2012 INTERNATIONAL ENERGY CONSERVATION CODE (IECC) | ICC DIGITAL CODES.” n.d. 

Codes.iccsafe.org. Accessed January 23, 2023 https://codes.iccsafe.org/content/IECC2012P5/chapter-4-ce-

commercial-energy-efficiency  

[169] Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022  

[170] ENERGY STAR® Program Requirements Product Specification for Connected Thermostat Products, 

Eligibility Criteria Version 1.0, (January 2017), pg. 10 

https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Program%20Requirements

%20for%20Connected%20Thermostats%20Version%201.0.pdf  

[171] 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 (“Unknown” calculated as the 

number of homes with central AC divided by the total number of homes). 

[172] 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.php (“Unknown” calculated as the 

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

[173] TRM Mid-Atlantic Technical Reference Manual:Version 10 (NEEP, 2020), Pg 104, https://neep.org/mid-

atlantic-technical-reference-manual-trm-v10  

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

for 2020, http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx 

[175] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs, Version 10, 

Pg 308 
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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
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2.4 LIGHTING 

2.4.1 LAMPS AND FIXTURES 

 

Market Residential/Multifamily 

Baseline Condition TOS/NC/RF/EREP/ERET/DI 

Baseline  Existing/Code 

End Use Subcategory Lighting 

Measure Last Reviewed September 2024 

Changes Since Last Version  

 

 

Description 

This section provides energy saving algorithms for the installation of screw-in ENERGY STAR LED general service lamps, 

ENERGY STAR LED fixtures, ENERGY STAR specialty LED lamps, Nightlights, and Holiday Lights. 

 Savings from lamps and fixtures are based on the difference between the baseline lamp/fixture wattage and new 

lamp/fixture wattage, and the average daily hours of usage for the lighting unit being replaced.   

For ENERGY STAR Lamps, baseline lamp/fixture wattage is based on the lumen output of the ENERGY STAR lamp/fixture 

and a minimum lamp/fixture lumen per watt efficacy. Using the relationship in this section, the baseline lamp wattage for 

General Service Lamps is installed lumens divided by 45 lumens per watt, compliant with Federal regulations issued on 

May 8, 2022 and New Jersey P.L. 2021, c. 464 minimum standards[183].  Full compliance with this standard by retailers 

shall commence on August 1, 2023[182].    

Baseline Case 

ENERGY STAR Lamps and Fixtures: Baseline wattage assumed to equal to the installed lumens divided by 45 lumens per 

watt for general service bulbs in kits and retail distribution. For direct install lights exempt from or installed prior to 

enforcement of the EISA requirement, if the site-specific baseline wattage is unknown, use the baseline wattage 

assumptions in Table 2-122, Table 2-123, and Table 2-124. 

Nightlights: Non LED Nightlights, assumed 6.75 watts. 

Holiday Lights: Traditional incandescent holiday lights with a wattage higher than the LED wattage. For incandescent mini-

bulbs, incandescent C7 bulbs, and incandescent C9 bulbs, assume baselines of 0.48, 6, and 7 watts per bulb respectively. 

Efficient Case 

ENERGY STAR Lamps and Fixtures: Qualifying Lamp/Fixture ENERGY STAR wattage  

Nightlights:  Qualifying LED Nightlight wattage. 
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Holiday Lights: Qualifying LED Holiday Lights wattage. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

ENERGY STAR Lamps and Fixtures: 

Δ𝑘𝑊ℎ = 𝑁𝑞 × 
𝑊𝑏,𝐸𝑆 −𝑊𝑞,𝐸𝑆

1,000 
× 𝐻𝑟𝑠𝐸𝑆 × (1 + 𝐻𝑉𝐴𝐶𝑐) × 𝐼𝑆𝑅 

Where,                              

𝑊𝑏,𝐸𝑆 =
𝐿𝑢𝑚𝑒𝑛𝑞

45 
 

Nightlights:  

Δ𝑘𝑊ℎ =
𝑊𝑁𝐿 × 𝐻𝑁𝐿,𝑑𝑎𝑖𝑙𝑦 × 365

1,000
 

Holiday Lights: 

∆𝑘𝑊ℎ = [𝐹𝐶9  × ∆𝑘𝑊ℎ𝐶9 ] + [𝐹𝐶7  × ∆𝑘𝑊ℎ𝐶7 ] + [𝐹𝑚𝑖𝑛𝑖  × ∆𝑘𝑊ℎ𝑚𝑖𝑛𝑖] 

Where, 

∆𝑘𝑊ℎ𝐶9 =
[(𝑊𝑏,𝐶9 −𝑊𝑞,𝐶9)  ×  𝑁𝑏𝑢𝑙𝑏𝑠 × 𝑁𝑠𝑡𝑟𝑎𝑛𝑑𝑠 ×  𝐻𝑟𝑠𝐻𝐿]

1,000
 

 

∆ 𝑘𝑊ℎ𝐶7 =
[(𝑊𝑏,𝐶7 −𝑊𝑞,𝐶7)  ×  𝑁𝑏𝑢𝑙𝑏𝑠  ×  𝑁𝑠𝑡𝑟𝑎𝑛𝑑𝑠  ×  𝐻𝑟𝑠𝐻𝐿]

1,000
 

 

∆ 𝑘𝑊ℎ𝑚𝑖𝑛𝑖 =
[(𝑊𝑏,𝑚𝑖𝑛𝑖 −𝑊𝑞,𝑚𝑖𝑛𝑖)  ×   𝑁𝑏𝑢𝑙𝑏𝑠  ×  𝑁𝑠𝑡𝑟𝑎𝑛𝑑𝑠  ×  𝐻𝑟𝑠𝐻𝐿]

1,000
 

Annual Fuel Savings 

ENERGY STAR Lamps and Fixtures: 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 = − 𝑁𝑞 × 
𝑊𝑏,𝐸𝑆 −𝑊𝑞,𝐸𝑆

1,000 
× 𝐻𝑟𝑠 × 𝐻𝑉𝐴𝐶𝑓𝑓 ×

0.03412

𝐸𝑓𝑓ℎ𝑒𝑎𝑡
 × 𝐹𝐹𝐻 

No fuel savings associated with Nightlights and Holiday Lights. 

Peak Demand Savings 

ENERGY STAR Lamps and Fixtures: 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 = 𝑁𝑞 × 
𝑊𝑏,𝐸𝑆 −𝑊𝑞,𝐸𝑆

1,000 
× 𝐶𝐹 × (1 + 𝐻𝑉𝐴𝐶𝑑) 
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No Peak Demand Savings associated with Nightlights and Holiday Lights. 

Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝑃𝐷𝐹 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 

Lifetime Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝐸𝑈𝐿 

Calculation Parameters 

Table 2-121 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings Calculated kWh/yr  

ΔTherms Annual fuel savings Calculated Therms/yr  

ΔkWPeak Peak Demand Savings Calculated kW  

ΔthermsPeak Daily peak fuel savings Calculated Therms/day  

Nq Quantity of energy efficient fixtures Site-specifc N/A  

Wb,ES Wattage of baseline fixture 

EISA Compliant: Calculated based on 

algorithm above 

Exempt from EISA Compliance: Site-

specific, if unkown look up in Table 

2-122, Table 2-123, Table 2-124  

kW [186] 

Wq,ES Wattage of energy efficient fixture Site-specifc kW  

Lumensq Lumens of energy efficient fixture Site-specific Lumens  

Fmini 
Percentage of holiday lights that are 

“mini” 
Site-specific, if unknown use 0.5 % [180] 

FC7 
Percentage of holiday lights that are 

“C7” 
Site-specific, if unknown use 0.25 % [180] 

FC9 
Percentage of holiday lights that are 

“C9” 
Site-specific, if unknown use 0.25 % [180] 

Nbulbs Number of bulbs per strand Site-specific, if unknown use 50 Bulbs/Strand [181] 

Nstrands 
Number of strands of lights per 

package 
Site-specific, if unknown use 1 Strands/package [181] 

HrsES Annual Hours of Operation Site-specific, if unknown use 679 Hrs/yr [176]  

t t 

t + 

+- +- +-

t + 

+- +- +-

t + 

+- +- +-

t + 

+ 

+- +- +-

t + 
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Variable Description Value Units Ref 

HVACc 
HVAC Interactive Factor for Annual 

Energy Savings 

Look up in Appendix F: HVAC 

Interactivity Factors 
N/A [176] 

HVACd 
HVAC Interactive Factor for Peak 

Demand Savings 

Look up in Appendix F: HVAC 

Interactivity Factors 
N/A [176] 

HVACff 

Heating factor, or percentage of 

lighting savings that must be heated 

Look up in Appendix F: HVAC 

Interactivity Factors 
N/A [176] 

ISR In-service rate 

Look up by program in Appendix J: In-

Service Rates, or use default value = 

0.92 

N/A [189] 

𝐸𝑓𝑓ℎ𝑒𝑎𝑡 Efficiency of heating system 0.8 N/A [185] 

FFH 
Fraction of homes using fossil fuel 

heat 
0.8 N/A [184] 

WNL 
Average watts replaced for an LED 

nightlight installation 
6.75 W [178] 

HrsNL,daily 
Average daily burn time for LED 

nightlight replacements 
12 hrs [179] 

365 Days per year 365 Day/yr  

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

0.03412 Conversion factor 0.03412 Therms/kWh  

Wq,mini Wattage of LED mini bulbs 0.08 W/Bulb [180] 

Wb,mini Wattage of incandescent mini bulbs 0.48 W/Bulb [180] 

Wq,C7 Wattage of LED C7 bulbs 0.48 W/Bulb [180] 

Wb,C7 Wattage of incandescent C7 bulbs 6 W/Bulb [180] 

Wq,C9 Wattage of LED C9 bulbs 2 W/Bulb [180] 

Wb,C9 Wattage of incandescent C9 bulbs 7 W/Bulb [180] 

45 

Conversion from lumens of energy 

efficient fixture to wattage of 

baseline fixture 

45 Lumens/watt  

HrsHL 
Annual hours of operation for 

Holiday Lights 
150 Hrs/yr [180] 

CF Electric coincidence factor Look up in Table 2-125 N/A  

PDF Gas peak day factor Look up in Table 2-125 N/A  

EUL 

Effective useful life (use AML for 

EREP/DI, use EUL for TOS/NC per 

Measure Life Section) 

See Measure Life Section Years  
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Table 2-122 Exempt Standard Lamp Baselines 

Bulb Type Lumen Range Wb,ES 

A-Lamp 

(A15, A17, A19, A21) 

< 310 Use ENERGY STAR Watts Equivalent 

310 – 749 40 

750 – 1,049 60 

1,050 – 1,489 75 

1,490 – 2,600 100 

> 2,600 Use ENERGY STAR Watts Equivalent 

 

Table 2-123 Exempt Specialty Lamps Baseline 

Bulb Type Base Type Lumen Range Wb,ES 

Globe 

 

All G (G30, G25, 

G16.5) 

E26 and E17 

< 90 Use ENERGY STAR Watts Equivalent 

90 – 179 10 

180 – 249 20 

250 – 349 25 

350 – 749 40 

750 – 1,049 43 

1,050 – 1,489 53 

1,490 – 2,600 72 

> 2,600 Use ENERGY STAR Watts Equivalent 

E12 (Candelabra) 

< 90 Use ENERGY STAR Watts Equivalent 

90 – 179 10 

180 – 249 20 

250 – 349 25 

350 – 499 40 

500 – 1,049 60 

> 1,049 Use ENERGY STAR Watts Equivalent 

Globe (G40) 
E26 (Medium), E17, and 

E12 

< 90 Use ENERGY STAR Watts Equivalent 

90 – 179 10 

180 – 249 20 

250 – 349 25 

350 – 499 40 

500 – 1,049 60 

> 1,049 Use ENERGY STAR Watts Equivalent 
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Bulb Type Base Type Lumen Range Wb,ES 

Decorative (Shapes 

B10, B11, B13, BA10, 

BA11, CA10, C7, C9, 

F10, F15, ST, S14) 

E26 (Medium) and E17 

< 70 Use ENERGY STAR Watts Equivalent 

70 – 89 10 

90 – 149 15 

150 – 299 25 

300 – 749 40 

750 – 1,049 43 

1050 – 1,489 53 

1,490 – 2,600 72 

> 2,600 Use ENERGY STAR Watts Equivalent 

Candelabra base E12 

< 70 Use ENERGY STAR Watts Equivalent 

70 – 89 10 

90 – 149 15 

150 – 299 25 

300 – 449 40 

450 – 1,049 60 

> 1,049 Use ENERGY STAR Watts Equivalent 

 

Table 2-124 Exempt Reflector/Flood Lamps Baseline 

Bulb Type Lumen Range Wb,ES
 

R20 

200 - 299 30 

300 – 718 45 

719 – 810 50 

811 – 1,002 55 

1,003 – 1,202 65 

1,203 – 1,516 75 

1,517 – 1,733 90 

1,734 – 2,184 100 

> 2,184 120 

PAR20 

200 - 299 30 

300 – 718 40 

719 – 810 50 

811 – 1,002 55 

1,003 – 1,202 65 

1,203 – 1,516 75 

1,517 – 1,733 90 

1,734 – 2,184 100 
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Bulb Type Lumen Range Wb,ES
 

> 2,184 120 

BR30, BR40, ER40 

200 – 299 30 

300 – 399 40 

400 – 649 50 

650 – 1,419 65 

1,420 – 1,789 75 

1,790 – 2,045 90 

2,046 – 2,578 100 

> 2,578 120 

ER30 

200 – 299 30 

300 – 399 40 

400 – 956 50 

957 – 1183 55 

1184 – 1419 65 

1420 – 1789 75 

1790 – 2045 90 

2046 – 2578 100 

> 2578 120 

PAR30, PAR38, R40 

639 – 847 40 

848 – 956 50 

957 – 1,183 55 

1,184 – 1,419 65 

1,420 – 1,789 75 

1,790 – 2,045 90 

2,046 – 2,578 100 

> 2,578 120 

R14, PAR16, R16 

200 – 299 30 

300 – 399 40 

400 – 499 50 

500 – 599 60 

600 – 1,000 65 

MR16 < 450 35 
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Peak Factors 

Table 2-125 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.06 [176] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

Table 2-126 Measure Life 

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

Lamps and Fixtures 4 15 [187][188][190] 
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Bulb Type Lumen Range Wb,ES
 

450 – 600 50 

> 600 75 

For any lamps/bulb types for reflector lamps 

not captured in the criteria above 
All 

Use ENERGY STAR Watts 

Equivalent 

+ 

t 

t t 
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2.4.2 OCCUPANCY SENSOR 

 

Market Residential/Multifamily 

Baseline Condition RF/TOS 

Baseline  Existing 

End Use Subcategory Control 

Measure Last Reviewed  February 2024 

Changes Since Last Version  

 

 

Description 

This measure defines the savings associated with installing a wall-mounted occupancy sensor that switches lights off after 

a brief delay when it does not detect occupancy. 

Baseline Case 

The baseline case is lighting controlled by a manual switch. 

Efficient Case 

The efficient condition is lighting that is controlled with an occupancy sensor. It is assumed that the controlled load is a mix 

of efficient and inefficient lighting. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

Δ𝑘𝑊ℎ =  (𝑊𝑞/1,000) × ℎ𝑟𝑠 × 𝑆𝑉𝐺𝑒 × 𝐼𝑆𝑅 × (1 + 𝐻𝑉𝐴𝐶𝑐) 

Annual Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 = (𝑊𝑞/1,000) × ℎ𝑟𝑠 × 𝑆𝑉𝐺𝑒 × 𝐼𝑆𝑅 × 𝐻𝑉𝐴𝐶𝑓𝑓  

Peak Demand Savings 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 = (𝑊𝑞/1,000) × 𝑆𝑉𝐺𝑒 × 𝐼𝑆𝑅 × 𝐶𝐹 × (1 + 𝐻𝑉𝐴𝐶𝑑) 

Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝑃𝐷𝐹 
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Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 

Lifetime Fuel Energy Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = 𝛥𝑇ℎ𝑒𝑟𝑚𝑠 × 𝐸𝑈𝐿 

Calculation Parameters 

Table 2-127 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings Calculated kWh/yr  

ΔTherms Annual fuel savings Calculated Therms/yr  

ΔkWPeak Peak Demand Savings Calculated kW  

ΔThermsPeak Daily peak fuel savings Calculated Therms/day  

ΔkWhLife Lifetime electric energy savings Calculated kWh  

ΔThermsLife Lifetime fuel savings Calculated Therms  

Wq 
Total wattage of the fixture(s) being 

controlled by the occupancy sensor 

Site specific, if 

unknown assume 105.5 
W [202] 

SVGe 
Percentage of annual lighting energy saved by 

lighting control 

Site-specific, if 

unknown assume 49% 
% [195] 

ISR 
In service rate or percentage of units rebated 

that get installed 

Site-specific, if 

unknown use default = 

0.98 

N/A [196] 

Hrs Average hours of use per year 
Look up in  

 
Hours [191][192][193][194] 

HVACc 
HVAC Interactive Factor for Annual Energy 

Savings 

Look up in Appendix F: 

HVAC Interactivity 

Factors 

N/A [194] 

HVACff 
HVAC Interactive Factor for Annual Fuel 

Savings 

Look up in Appendix F: 

HVAC Interactivity 

Factors 

N/A [194] 

HVACd 
HVAC Interactive Factor for Peak Demand 

Savings 

Look up in Appendix F: 

HVAC Interactivity 

Factors 

N/A [194] 

1000 Unit Conversion, kW/Watts 1,000 kW/W  

t 

+ +- +- + 

t 

t 

+ +- +- + 

t 

+ +- +- + 

t 

+ +- +- + 

t 
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Variable Description Value Units Ref 

CF Electric coincidence factor 

Look up in Table 2-129 

Peak Factors 

 

N/A  

PDF Gas peak day factor 

Look up in Table 2-129 

Peak Factors 

 

N/A  

EUL 
Effective useful life (use AML for EREP/DI, use 

EUL for TOS/NC per Measure Life Section) 

See Measure Life 

Section 
Years  

 

Table 2-128 Hours 

Installation Location Annual Hours 

Residential interior & in-unit Multi Family 679 

Multi Family Common Areas 5,950 

Unknown 679 

 

Peak Factors 

Table 2-129 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) Look up in Table 2-130 [198][199][200] 

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

 

Table 2-130 Summer Electric Peak Coincidence Factors 

Installation Location Type Coincidence Factor (CF) 

Residential interior and  

in-unit Multi Family  

Utility Peak CF 0.059 

PJM CF 0.058 

Multi Family Common Areas  PJM CF  0.86 

Exterior  PJM CF 0.018 

Unknown  
Utility Peak CF  0.059  

PJM CF 0.058 

 

+ +- +- + 

t 

t 

+-
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Measure Life 

Table 2-131 Measure Life 

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

Lamps and Fixtures 4 15 [203][204][205] 

References 

[191] Based on Navigant Consulting, “EmPOWER Residential Lighting Program: 2016 Residential Lighting 

Inventory and Hours of Use Study” August 31, 2017, page 13. The HOU value is for an efficient lamp.  

[192] 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 

the Common Area “Non-Area Specific) assumption (16.2 hours per day or 5913 annually) from the Cadmus Group 

In., “Massachusetts Multifamily Program Impact Analysis”, July 2012, p 2-4.   

[193] Unknown” assumes a residential interior or in-unit multifamily application.   

[194] “MID-ATLANTIC TECHNICAL REFERENCE MANUAL VERSION 9.” n.d. Accessed November 23, 2022. 

https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-

%20CT%20FORMAT.pdf. 

https://neep.org/sites/default/files/resources/NEEP_CI_Lighting_LS_FINAL_Report_ver_5_7-19-11_0.pdf 

[195] Average of two studies. Navigant Consulting. Department of Energy Solid-State Lighting Program. Energy 

Savings Estimates of Solid-State Lighting in General Illumination Lighting Applications. September 2016. This study 

estimates a 71% energy savings from connected lighting in residential applications. (Table F.4). Efficiency 

Vermont. Smart Lighting & Smart Hub. DIY Install: Does it Yield. August 2016. This study estimates reductions in 

hours of use of up to 27%. Additionally, the metering study saw significant amounts of dimming of lamps that 

were on non-dimming circuits, but did not quantify the savings associated with this consumer action.  

[196] First year ISR of 0.9 (EMPOWER MD Lighting Study, EY5). Assume lifetime ISR of 0.99 (2006-2008 

California Residential Lighting Evaluations, and used in the Uniform Methods Project). Assume half of bulbs not 

installed in year one are installed in year two, and the other half in year three. Using a discount rate of 5%, this 

gives 0.90 + 0.045 * 0.95 + 0.045 * 0.95^2 = 0.98 

[197] The criteria that are used to determine whether equipment is “operational” vary among jurisdictions and 

there is no related industry standard practice. This TRM provides assumptions for estimating savings and costs for 

early replacement measures, but does not address this threshold question of whether a measure should be 

considered early replacement. 

[198] Based on Navigant Consulting “EmPOWER Residential Lighting Program: 2016 Residential Lighting 

Inventory and Hours of Use Study” August 31, 2017, page 15  

[199] Consistent with value currently used for EmPOWER Maryland Programs as of October 1, 2017. Derived 

from C&I common area lighting coincidence.  

[200] Calculated from Itron eShapes, which is 8760 hourly data by end use for Upstate New York.   

[201] Navigant, ComEd Luminaire Level Lighting Control IPA Program Impact Evaluation Report  Table 8.1 Page 

10 https://icc.illinois.gov/docket/P2020-0486/documents/299941/files/523013.pdf. 

[202] Statewide Evaluation Team (GDS Associates Inc, Nexant, Research Into Action, Apex Analytics LLC), 

Energy Efficiency Potential Study for Pennsylvania (2015), Appendix D, Pg D-1, 

https://www.puc.pa.gov/pcdocs/1345079.pdf  

[203]  ENERGY STAR® Program Requirements Product Specification for Lamps (Light Bulbs) V2.1, June 2017, pg. 

19 (Capped at 20 years). 

https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-%20CT%20FORMAT.pdf
https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-%20CT%20FORMAT.pdf
https://neep.org/sites/default/files/resources/NEEP_CI_Lighting_LS_FINAL_Report_ver_5_7-19-11_0.pdf
https://icc.illinois.gov/docket/P2020-0486/documents/299941/files/523013.pdf
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https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Lamps%20V2.1%20Final%20Specification.p

df 

[204]  ENERGY STAR® Program Requirements Product Specification for Luminaires (Light Fixtures) V2.2, August 

2019, pg. 18 (Capped at 20 years). 

https://www.energystar.gov/sites/default/files/Luminaires%20V2.2%20Final%20Specification.pdf  

[205] Residential AML value based on analysis conducted in Maryland. Reference:  Recommended Estimated 

Useful Life Assumptions for the EmPOWER Upstream Lighting Programs, Joint Recommendation, PSC Staff, PSC 

Independent Evaluator, Office of Peoples Counsel, Maryland Energy Administration and EmPOWER Electric 

Utilities, Case No. 9648.  

https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Lamps%20V2.1%20Final%20Specification.pdf
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Lamps%20V2.1%20Final%20Specification.pdf
https://www.energystar.gov/sites/default/files/Luminaires%20V2.2%20Final%20Specification.pdf
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2.5 PLUG LOAD 

2.5.1 OFFICE EQUIPMENT 

 

Market Residential/Multifamily 

Baseline Condition TOS 

Baseline  Code 

End Use Plug Load 

Measure Last Reviewed December 2022 

 

 

Description 

This section provides deemed savings for installing ENERGY STAR office equipment compared to standard efficiency 

equipment in residential and multifamily applications.  

Per unit savings are primarily derived from the ENERGY STAR calculator for office equipment [206]. 

Baseline Case 

The baseline condition is assumed to be standard equipment of similar type used in a residential setting.  

Efficient Case 

The efficient condition is ENERGY STAR equipment meeting ENERGY STAR v8 Eligibility Criteria [207] and used in a 

residential setting.  

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

Δ𝑘𝑊ℎ = 𝐿𝑜𝑜𝑘𝑢𝑝 𝑖𝑛 Table 2-133 

Annual Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 = 𝑁/𝐴 

Peak Demand Savings 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 = 𝐿𝑜𝑜𝑘𝑢𝑝 𝑖𝑛 Table 2-133 

Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = 𝑁/𝐴 
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Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 

Lifetime Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = N/A 

Calculation Parameters 

Table 2-132 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings Look up in Table 2-133 kWh/yr [206] 

ΔkWPeak Peak Demand Savings Look up in Table 2-133 kW [206] 

ΔkWLife Lifetime electric energy savings Calculated kWh  

 

Table 2-133 Office Equipment Energy and Demand Savings Values per Unit 

Measure Energy Savings (kWh) Demand Savings (kW) Source 

Computer (Desktop) 119 0.0161 [206] 

Computer (Laptop) 22 0.0030 [206] 

Printer (laser, 

monochrome) 

≤ 5 images/min 37 0.0050 

[206] 

5 < images/min ≤ 15 26 0.0035 

15 < images/min ≤ 20 24 0.0031 

20 < images/min ≤ 30 42 0.0057 

30 < images/min ≤ 40 50 0.0068 

40 < images/min ≤ 65 181 0.0244 

65 < images/min ≤ 82 372 0.0502 

82 < images/min ≤ 90 542 0.0732 

> 90 images/min 686 0.0926 

Printer (Ink Jet) 6 0.0008 [206] 

Multifunction Device 

(laser, monochrome) 

≤ 5 images/min 57 0.0077 

[206] 

5 < images/min ≤ 10 48 0.0065 

10 < images/min ≤ 26 52 0.0070 

26 < images/min ≤ 30 93 0.0126 

30 < images/min ≤ 50 248 0.0335 

+ 

+ + +-

+ 
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Measure Energy Savings (kWh) Demand Savings (kW) Source 

50 < images/min ≤ 68 420 0.0567 

68 < images/min ≤ 80 597 0.0806 

> 80 images/min 764 0.1031 

Multifunction Device (Ink Jet) 6 0.0008 [206] 

Monitor 8 0.0032 [206] 

 

Peak Factors 

Peak savings are incorporated in the demand savings values above. 

Measure Life 

The measure life for residential office equipment is 5 years [208]. 

References 

[206] ENERGY STAR Office Equipment Calculator https://dnr.mo.gov/sites/dnr/files/media/file/2021/01/office-

equipment-calculator.xlsx. Per PA TRM: “Using a commercial office equipment load shape, the percentage of total 

savings that occur during the PJM peak demand period was calculated and multiplied by the energy savings. As of 

December 1, 2018, the published ENERGY STAR Office Equipment Calculator does not reflect the current specification 

for computers (ENERGY STAR® Program Requirements Product Specification for Computers Eligibility Criteria Version 

8.0). As a result, the savings values for computers presented in this measure entry reflect savings for V6-compliant 

models. This characterization should be updated when an updated ENERGY STAR Office Equipment Calculator 

becomes available.” 

[207] ENERGY STAR Computers Final Version 8.0 Specification Rev. July 2022  

[208] Residential desktop measure life. California Public Utilities Commission EUL Table, version 027 (updated 

November 12, 2022). Accessed December 30, 2022. https://www.caetrm.com/shared-data/value-table/EUL/027/  

  

+ 

https://dnr.mo.gov/sites/dnr/files/media/file/2021/01/office-equipment-calculator.xlsx
https://dnr.mo.gov/sites/dnr/files/media/file/2021/01/office-equipment-calculator.xlsx
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Computers%20Version%208.0%20Final%20Specification%20Rev.%20July%202022.pdf
https://www.caetrm.com/shared-data/value-table/EUL/027/
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2.5.2 TELEVISIONS 

 

Market Residential/multifamily 

Baseline Type TOS 

Baseline  Code 

End Use Subcategory Electronics  

Measure Last Reviewed December 2022 

s 

 

Description 

This measure relates to the upstream promotion of televisions meeting the ENERGY STAR “Most Efficient Television” 

Eligibility Criteria.   

Baseline Case 

The baseline condition is assumed to be a television meeting the Energy Star 8.0 efficiency standard and used in a 

residential setting. 

Efficient Case 

The efficient condition is an ENERGY STAR television meeting the EPA Most Efficient TV criteria and used in a residential 

setting. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

Δ𝑘𝑊ℎ =  𝑘𝑊ℎ𝑏 − 𝑘𝑊ℎ𝑞  

Annual Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 = 𝑁/𝐴 

Peak Demand Savings 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 = (𝑘𝑊𝑏 − 𝑘𝑊𝑞) × 𝐶𝐹 

Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = 𝑁/𝐴 
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Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 

Lifetime Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = N/A 

Calculation Parameters 

Table 2-134 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings Calculated kWh/yr  

ΔkWPeak Peak Demand Savings Calculated kW  

ΔkWhLife Lifetime electric energy savings Calculated kWh  

kWhb 
Annual electric energy savings for baseline 

case 
Look up in Table 2-135 kWh/yr [209][210] 

kWhq Peak Demand Savings for efficient case Look up in Table 2-135 kWh/yr [209][211] 

kWb Peak Demand Savings for baseline case Look up in Table 2-136 kW [209][210] 

kWq 
Annual electric energy savings for efficient 

case 
Look up in Table 2-136 kW [209][211] 

CF Coincidence factor Look up in Table 2-137 N/A  

PDF Gas peak demand factor Look up in Table 2-137 N/A  

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

 

Table 2-135 Conventional and ENERGY STAR kWh  

Diagonal screen size Conventional kWhb ENERGY STAR kWhq 

20 35.3 30.9 

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 

+ 

+ + 

+ 

+ 

+ + 

+ 

+ 

+ + 

+ 

+-

+-

+-
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Diagonal screen size Conventional kWhb ENERGY STAR kWhq 

62 121.9 95.1 

65 128.2 100.4 

 

Table 2-136 Conventional and ENERGY STAR kW 

Diagonal screen size Conventional kWb ENERGY STAR kWq 

20 0.018 0.016 

22 0.020 0.017 

26 0.024 0.020 

32 0.029 0.023 

37 0.034 0.027 

42 0.040 0.032 

47 0.047 0.036 

52 0.053 0.041 

57 0.060 0.046 

62 0.066 0.051 

65 0.069 0.054 

Peak Factors 

Table 2-137 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF)48 0.21  

Natural gas peak day factor (PDF) N/A  

Measure Life 

The estimated useful life (EUL) is 6 years. [209] 

References 

[209] “Consumer_Electronics_Calculator”. October 2016.  Energystar.gov. Accessed December 9, 2022. 

https://www.energystar.gov/sites/default/uploads/buildings/old/files/Consumer_Electronics_Calculator.xlsx. 

[210] ENERGY STAR® Program Requirements for Televisions Eligibility Criteria Version 8.0 

https://www.energystar.gov/sites/default/files/Final%20V8.0%20TVs%20Program%20Requirements.pdf 

 

48 The coincidence value is an estimate based on the on-mode hours per day (5 hours/day) as a percentage of all hours. 

+ 

+ 

+ 

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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[211] ENERGY STAR® Most Efficient 2020  Recognition Criteria Televsions 

https://www.energystar.gov/sites/default/files/Televisions%20ENERGY%20STAR%20Most%20Efficient%202020%

20Final%20Criteria.pdf 

  







https://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






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






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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Peak Factor Value Ref 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is given in Table 2-151 [223]. 

Table 2-151 Measure Life 

Type of Electric Equipment Measure Life (yrs) 

Trimmer 8 

Leaf Blower 8 

Push Lawnmower  10 

Chainsaw 8 

Snow Blower 10 

 

References 

[223] PSEG CEF-EE II Filing 12.1.23 

[224] Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling, EPA 2002 

[225] PSEG-LI TRM 

[226] Placeholder assumption until further research conducted. 

  







https://publicservice.vermont.gov/document/2022-tier-iii-trm-characterizations










http://eta-publications.lbl.gov/sites/default/files/estimation_of_inflitration_from_leakage_and_climate_indicators.pdf
http://eta-publications.lbl.gov/sites/default/files/estimation_of_inflitration_from_leakage_and_climate_indicators.pdf
https://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












http://climate.rutgers.edu/stateclim_v1/norms/monthly/index.html
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430








https://dps.ny.gov/technical-resource-manual-trm




https://www.energy.gov/sites/prod/files/2014/01/f7/heat_pump_water_heater_testing.pdf








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://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://rpsc.energy.gov/sites/default/files/tech-resource/attachment/BPA_HPWH_Lab_Evaluation_11-9-2011.pdf
https://rpsc.energy.gov/sites/default/files/tech-resource/attachment/BPA_HPWH_Lab_Evaluation_11-9-2011.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


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

Table 2-182 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

Natural gas peak day factor (PDF) 
See Appendix G: Natural 

Gas Peak Day Factors 
 

 

Measure Life 

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

Table 2-183 Measure Life 

Equipment EUL RUL Ref 

Indirect Water Heater 11 3.67 [257] 

 

References 

[251] 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 

[252] Code of Federal Regulations, Title 10, Chapter II, Subchapter D, Part 430, Appendix E to Subpart B of Part 

430 Uniform Test Method for Measuring the Energy Consumption of Water Heaters, Section 2. Test Conditions, 

2.5 Set Point Temperature, December 2022. https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-

430/subpart-B.  

[253] Burch, Jay and Christensen, Craig, Towards Development of an Algorithm for Mains Water Temperature. 

National Renewable Energy Laboratory, 2022.  

[254] Per 10 CFR 430, typical recovery efficiency of a gas water heater, which is used for the purposes of this 

measure as a proxy for thermal efficiency, is 0.75. See for example, 10 CFR 430 Subpart B Appendix C1, 5.6.1.1., 

December 2022. https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-B.  

[255] Based on computation of heat loss coefficients via conversion equations found in 10 CFR 429, 430, and 

431 Docket No. EERE-2015-BT-TP-0007, Energy Conservation Program for Consumer Products and Certain 

Commercial and Industrial Equipment, December 2022. 

[256] Based on the average standby loss specification (in °F/hr) of AHRI-certified Indirect Water Heater storage 

tanks, per the AHRI Directory, Air Conditioning, Heating, and Refrigeration Institute, December 2022. 

https://ahridirectory.org.  

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

Version 9, January 2022. 

https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f11006

71bdd/$FILE/NYS%20TRM%20V9.pdf  

 

+- +-

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-B
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-B
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-B
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Variable Description Value Units Ref 

Effcharger Efficiency of the charger 0.92 % [415] 

1,000 Unit conversion, Wh/kWh 1,000 Wh/kWh  

CF Electric demand coincidence factor Look up in Table 3-39 N/A [416] 

EUL Effective useful life 
See  

Measure Life 
Years [223] 

 

The table below presents the parameters used to calculate the deemed energy impacts. 

Table 3-37 Parameters Values 

Type of Electric Equipment Hrs tcharge Ebattery 

Trimmer 125 0.5 
1HP Replacement: 100 

2HP Replacement: 240 

Push Lawnmower 810 1 300 

Chainsaw 80 0.09 150 

 

When calculated using the assumptions above, the energy impacts are equal to the values below. These deemed impacts 

may be used instead of calculating site-specific savings if reliable input parameters are not available.  

Table 3-38 Deemed Energy Impacts 

Type of Electric Equipment ΔkWh ΔGalgasoline  

Trimmer 
1HP Replacement: -24.5 

2HP Replacement: -58.7 

1HP Replacement: 21.5 

2HP Replacement: 115 

Push Lawnmower  -238 134 

Chainsaw -130 115 

 

Peak Factors 

Table 3-39 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.5 [416] 

Natural gas peak day factor (PDF) N/A  

 

Measure Life 

The effective useful life (EUL) is given in Table 2-151 [223]. 

t 

t 

-
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https://www.energystar.gov/buildings/facility-owners-and-managers/existing-buildings/save-energy/purchase-energy-saving-products
https://www.energystar.gov/buildings/facility-owners-and-managers/existing-buildings/save-energy/purchase-energy-saving-products
https://www.energystar.gov/sites/default/files/Commercial%20Ovens%20Final%20Version%202.2%20Specification_0.pdf
https://www.energystar.gov/sites/default/files/Commercial%20Ovens%20Final%20Version%202.2%20Specification_0.pdf
https://www.energystar.gov/sites/default/files/specs/private/Commercial_Steam_Cookers_Program_Requirements%20v1_2.pdf
https://www.energystar.gov/sites/default/files/specs/private/Commercial_Steam_Cookers_Program_Requirements%20v1_2.pdf
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Commercial%20Fryers%20Version%203.0%20%28Rev.%20December%20-%202020%29%20Specification.pdf
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Commercial%20Fryers%20Version%203.0%20%28Rev.%20December%20-%202020%29%20Specification.pdf
https://www.energystar.gov/sites/default/files/Commercial%20Griddles%20Version%201.2%20%28Rev%20December%20-%202020%29.pdf
https://www.energystar.gov/sites/default/files/Commercial%20Griddles%20Version%201.2%20%28Rev%20December%20-%202020%29.pdf
http://deeresources.net/workpapers
https://caenergywise.com/calculators/natural-gas-rack-ovens/#calc
https://caenergywise.com/calculators/electric-fryers/#calc
https://caenergywise.com/calculators/natural-gas-fryers/#calc
http://www.energy.ca.gov/2014publications/CEC-500-2014-095/CEC-500-2014-095.pdf
http://deeresources.net/workpapers


https://www.energystar.gov/ia/partners/prod_development/revisions/downloads/commercial_fryers/Final_Version_2.0_Commercial_Fryer_Specification.pdf?6f81-cd61
https://www.energystar.gov/ia/partners/prod_development/revisions/downloads/commercial_fryers/Final_Version_2.0_Commercial_Fryer_Specification.pdf?6f81-cd61
http://deeresources.net/workpapers
http://deeresources.net/workpapers
http://deeresources.net/workpapers
http://deeresources.net/workpapers
http://deeresources.net/workpapers
http://deeresources.net/workpapers








http://www.deeresources.com/files/DEER2013codeUpdate/download/DEER2014-EUL-table-update_2014-02-05.xlsx
http://www.deeresources.com/files/DEER2013codeUpdate/download/DEER2014-EUL-table-update_2014-02-05.xlsx
http://deeresources.net/workpapers
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










http://www.energystar.gov/buildings/sites/default/uploads/files/commercial_kitchen_equipment_calculator.xlsx
https://water.usgs.gov/edu/density.html








https://www.energystar.gov/products/commercial_food_service_equipment/commercial_ice_makers/key_product_criteria
https://www.energystar.gov/products/commercial_food_service_equipment/commercial_ice_makers/key_product_criteria
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
http://www.deeresources.net/workpapers
http://www.deeresources.net/workpapers
http://www.deeresources.net/workpapers
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3.5 HVAC 

3.5.1 AIR CONDITIONER, MINI-SPLIT AC, AND PTAC 

 

Market Commercial/Multifamily  

Baseline Condition TOS/NC/EREP/DI 

Baseline  Code/Dual 

End Use Subcategory Equipment 

Measure Last Reviewed March 2024 

Changes Since Last Version • Removed reference to specific ENERGY STAR certification in efficient case description 

 

 

Description 

This measure targets the use of air conditioners and packaged terminal air conditioners (PTAC) in commercial and 

multifamily high-rise applications as further described below. This measure may apply to early replacement of an existing 

system, replacement on burnout, or installation of a new unit in a new or existing commercial or multifamily high-rise 

building for HVAC applications.  

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

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

protocol as outlined in Table 3-114, Table 3-109 and Table 3-110 below.  

Baseline Case 

For time of sale or new construction projects, the baseline equipment is an air conditioner or packaged terminal system 

(PTAC) minimally compliant with ASHRAE 90.1-2019 (see Appendix E). 

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

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

specific efficiency of the existing equipment is unknown, use the equipment efficiency from the ASHRAE 90.1 version 

in force when the equipment was new (if equipment vintage is unknown, use ASHRAE 90.1 2013 efficiency 

requirements from Appendix E).  

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

replaced equipment. 

 

Efficient Case 

A air conditioner or packaged terminal system (PTAC) that meets meets or exceeds program requirements. 







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


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






















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


http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx
https://weatherization.ornl.gov/wp-content/uploads/2018/05/FuelConversions.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://www.energy.gov/sites/prod/files/2014/01/f6/homeHeating.pdf
https://app.box.com/s/6u94k3zij1ocwmqlh7oxl5vnie1fmn7c




















http://www.neep.org/sites/default/files/resources/NEEP_HVAC_Load_Shape_Report_Final_August2_0.pdf
http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx
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://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
http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.515.6885&rep=rep1&type=pdf








https://handbook.ashrae.org/Handbook.aspx
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Variable Description Value Units Ref 

EUL Effective useful life See Measure Life Section Years  

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

 

Peak Factors 

Table 3-137 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) N/A  

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

 

Measure Life 

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

Table 3-138 Measure Life 

Equipment EUL RUL Ref 

Furnace 20 6.67 [555] 

Unit Heater 18 6 [556] 

Boiler 20 6.67 [555] 

Electric Resistance Heating 20 6.67 [557] 

References 

[551] Simulations of prototypical buildings from the NY TRM updated with NJ weather done by NJ Statewide 

Evaluator, May 2022 

[552] ASHRAE Standard 90.1-2019, Energy Standard for Buildings Except Low-Rise Residential Buildings. 

(ASHRAE, 2019), Table 6.8.1-5, https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-

versions-of-ashrae-standards  

[553] 2021 INTERNATIONAL ENERGY CONSERVATION CODE (IECC) | ICC DIGITAL CODES  (IECC 2021), Table 

C403.3.2(5) https://codes.iccsafe.org/content/IECC2021P2/chapter-4-ce-commercial-energy-efficiency 

[554] New Jersey Commercial New Construction Industry Standard Practice Analysis.  Prepared for Rutgers 

University by DNV.  June 2022. 

[555] California Database of Energy Efficient Resources (DEER) 

http://www.deeresources.com/files/DEER2013codeUpdate/download/DEER2014-EUL-table-update_2014-02-

05.xlsx  

[556] Ecotope, Natural Gas Efficiency and Conservation Measure Resource Assessment, 2003, section 5.2.3, 

https://ecotope-publications-database.ecotope.com/2003_007_NaturalGasEfficiency.pdf  

[557] Energy Saver 101: Everything you need to know about Home Heating 

https://www.energy.gov/sites/prod/files/2014/01/f6/homeHeating.pdf 
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https://codes.iccsafe.org/content/IECC2021P2/chapter-4-ce-commercial-energy-efficiency
http://www.deeresources.com/files/DEER2013codeUpdate/download/DEER2014-EUL-table-update_2014-02-05.xlsx
http://www.deeresources.com/files/DEER2013codeUpdate/download/DEER2014-EUL-table-update_2014-02-05.xlsx
https://ecotope-publications-database.ecotope.com/2003_007_NaturalGasEfficiency.pdf
https://www.energy.gov/sites/prod/files/2014/01/f6/homeHeating.pdf








https://ma-eeac.org/wp-content/uploads/5_Natural-Gas-EE-Potenial-in-MA.pdf








https://www.energy.gov/sites/prod/files/2014/05/f15/steamsourcebook.pdf
https://www.energy.gov/sites/prod/files/2014/05/f16/steam26a_condensing.pdf
https://www.energy.gov/sites/prod/files/2014/05/f16/steam26b_condensing.pdf
https://www.energy.gov/sites/prod/files/2014/05/f16/steam3_recovery.pdf
https://codes.iccsafe.org/content/NYSECC2020P1/chapter-4-ce-commercial-energy-efficiency
http://www.deeresources.com/files/DEER2013codeUpdate/download/DEER2014-EUL-table-update_2014-02-05.xlsx
http://www.deeresources.com/files/DEER2013codeUpdate/download/DEER2014-EUL-table-update_2014-02-05.xlsx
https://www.ilsag.info/wp-content/uploads/IL-TRM_Effective_010122_v10.0_Vol_2_C_and_I_09242021.pdf
https://www.ilsag.info/wp-content/uploads/IL-TRM_Effective_010122_v10.0_Vol_2_C_and_I_09242021.pdf














https://www.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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Calculation Parameters 

Table 3-153 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings Calculated kWh/yr  

ΔTherms Annual fuel savings Calculated Therms/yr  

ΔkWPeak Peak Demand Savings Calculated kW  

ΔThermsPeak Daily peak fuel savings Calculated Therms/day  

ΔkWhLife Lifetime electric energy savings Calculated kWh  

ΔThermsLife Lifetime fuel savings Calculated Therms  

tfan Supply air fan runtime 
Use one of the 4 scenarios in 

the description above 
Hours  

CFM Supply fan airflow  Site-specific ft3/min  

ΔP 
Additional pressure drop of the condensing 

heat exchanger of warm air furnace section 
-0.15 Inch w.g. [577] 

Efffan,motor Combined fan and motor efficiency 0.6 N/A [577] 

8,520127 Conversion factor 8,520 N/A  

QOA 
Annual outside air heating load per cfm of 

OA 

Look up in Table 3-155 

through Table 3-166 
Btu/cfm [577] 

Effb Baseline non condensing efficiency Look up in Table 3-154 N/A [578] 

Effq Efficient condensing efficiency  
Site-specific.  Use the same 

efficiency metric as Effb 

N/A  

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

CF Electric coincidence factor Look up in Table 3-167 N/A  

PDF Gas peak demand factor Look up in Table 3-167 N/A  

EUL Effective useful life 
See  

Measure Life Section 
Years  

RUL Remaining useful life of existing unit 
See  

Measure Life Section 
Years  

 

 

127 Fan horsepower (HP) calculation constant of 6,356 for standard air conditions adjusted by 1 HP = 0.746 kW, or (6,356 / 0.746) = 8,520 for this kW 

calculation. 
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Table 3-154 Furnace Baseline Efficiencies 

Furnace Type Size Category (kBtu input) Standard 90.1-2019 

Gas Fired < 225 
Nonweatherized 80% AFUE 

Weatherized 81% AFUE 

Gas Fired ≥ 225 81% Et 

Oil Fired < 225 

Nonweatherized excluding mobile home 83% AFUE 

Nonweatherized mobile home 75% AFUE 

Weatherized 78% AFUE 

Oil Fired ≥ 225 82% Et 

 

Table 3-155 8760 Annual Operation Scenario for HDD45 

tfan = 8760 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Climate Zone - 
75oF 85oF 95oF 105oF 

Weather Station/City 

Northern 138,650 169,078 199,506 229,934 

Southwest 123,809 150,980 178,151 205,322 

Coastal 76,756 93,601 110,446 127,291 

Central 117,464 143,242 169,021 194,800 

Pine Barrens 115,338 140,651 165,962 191,275 

Statewide Average 115,016 140,258 165,499 190,741 

 

Table 3-156 8760 Hour Annual Operation Scenario for HDD55 

tfan = 8760 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Climate Zone - 
75oF 85oF 95oF 105oF 

Weather Station/City 

Northern 182,976 227,595 272,214 316,833 

Southwest 166,370 206,940 247,510 288,079 

Coastal 125,238 155,777 186,317 216,856 

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 
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Table 3-166 3911 Annual Operation Scenario for HDD65 

tfan = 3911 Hours 
Qoa (Annual Btu/cfm) 

At Supply Air Temperature Of  

Climate Zone - 
75oF 85oF 95oF 105oF 

Weather Station/City 

Northern 87,018 112,390 137,763 163,136 

Southwest 80,236 103,631 127,026 150,422 

Coastal 67,996 87,823 107,649 127,476 

Central 79,242 102,348 125,453 148,559 

Pine Barrens 78,411 101,275 124,138 147,001 

Statewide Average 78,782 101,754 124,725 147,697 

 

Peak Factors 

Table 3-167 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 1 [577] 

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

 

Measure Life 

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

Table 3-168 Measure Life 

Equipment EUL RUL Ref 

Make-up Air Unit 15 5 [579] 

 

References 

[577] 2022 Illinois Statewide Technical Reference Manual for Energy Efficiency V10: Volume 2 Commercial and 

Industrial Measures. (2021), Pg 405-412, https://www.ilsag.info/wp-content/uploads/IL-

TRM_Effective_010122_v10.0_Vol_2_C_and_I_09242021.pdf.  

[578] ASHRAE Standard 90.1-2019, Energy Standard for Buildings Except Low-Rise Residential Buildings. 

(ASHRAE, 2019), Table 6.8.1-5, https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-

versions-of-ashrae-standards. 

[579] DEER 2014 EUL http://www.deeresources.com/files/DEER2013codeUpdate/download/DEER2014-EUL-

table-update_2014-02-05.xlsx. 
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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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https://daytonashrae.org/psychrometrics/psychrometrics_imp.html#start
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https://focusonenergy.com/sites/default/files/bpmeasurelifestudyfinal_evaluationreport.pdf
http://climate.rutgers.edu/stateclim_v1/norms/monthly/index.html
https://nsrdb.nrel.gov/data-sets/tmy
https://handbook.ashrae.org/Handbook.aspx












https://www.ilsag.info/wp-content/uploads/IL-TRM_Effective_010123_v11.0_Vol_2_C_and_I_092222_FINAL.pdf
https://www.ilsag.info/wp-content/uploads/IL-TRM_Effective_010123_v11.0_Vol_2_C_and_I_092222_FINAL.pdf








https://neep.org/mid-atlantic-technical-reference-manual-trm-v10
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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.ilsag.info/wp-content/uploads/IL-TRM_Effective_010123_v11.0_Vol_2_C_and_I_092222_FINAL.pdf








https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430/subpart-C/section-430.32
http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx








https://www.govinfo.gov/content/pkg/FR-2014-07-03/pdf/FR-2014-07-03.pdf
https://www.nrel.gov/docs/fy14osti/60760.pdf
https://www.energy.gov/sites/prod/files/2014/02/f8/Motor%20Energy%20Savings%20Potential%20Report%202013-12-4.pdf
https://www.energy.gov/sites/prod/files/2014/02/f8/Motor%20Energy%20Savings%20Potential%20Report%202013-12-4.pdf
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3.5.18 ECONOMIZER CONTROLS 

 

Market Commercial/Multifamily  

Baseline Condition NC/RF 

Baseline  Existing 

End Use Subcategory Control  

Measure Last Reviewed February 2024 

Changes Since Last Version  

 

 

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 return air enthalpy and one measuring outdoor air enthalpy. Dampers are modulated for optimum and 

lowest enthalpy to be used for cooling.  Retrofit installations are only eligible for savings if the existing HVAC system does 

not have a functioning economizer. 

New construction installations are only eligible for savings when economizers are not already required by the IECC 2021 

Energy Code, Section C403.5. 

Baseline Case 

RF: The baseline condition is the site-specific HVAC unit with fixed outside air (no economizer). Use site-specific tonnage 

for calculation. 

NC: New construction installations only eligible if economizer not required by code. The NC baseline is the site-specific and 

code-compliant HVAC unit with fixed outside air. Use site-specific tonnage for calculation.  

Efficient Case 

The efficiency condition is assumed to be an enthalpy economizer equipped with sensors that monitor the enthalpy of 

outside air and return air and modulate the outside air damper to optimize energy performance. 

Annual Energy Savings Algorithm 

Annual Electric Energy Savings 

Δ𝑘𝑊ℎ = 𝑇𝑜𝑛𝑠 𝑥 (
𝑘𝑊ℎ

𝑡𝑜𝑛
)
𝐸𝑐𝑜𝑛

  

Annual Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 = 𝑁/𝐴 
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Peak Demand Savings 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 = 0 

Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = 𝑁/𝐴 

Lifetime Energy Savings Algorithms: 

Lifetime Electric Energy Savings 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 

Lifetime Fuel Energy Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝐿𝑖𝑓𝑒 = 𝛥𝑇ℎ𝑒𝑟𝑚𝑠 × 𝐸𝑈𝐿 

 

Calculation Parameters 

Table 3-197 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings Calculated kWh/yr  

ΔkWPeak Peak Demand Savings Calculated kW  

ΔkWhLife Lifetime electric energy savings Calculated kWh  

Tons 
Rated capacity of the cooling system retrofitted with an 

economizer 
Site specific Tons  

(kWh/ton)Econ Annual electric energy savings per ton of cooling Look up in Table 3-198 Hrs/yr [604] 

CF Electric coincidence factor Look up in Table 3-199 N/A  

PDF Gas peak demand factor Look up in Table 3-199 N/A  

EUL Effective useful life See Measure Life Section Years  

 

Table 3-198 Economizer savings kWh per Cooling Ton 

Building Type (kWh/ton)Econ 

Assembly  27 

Big Box Retail 152 

Fast Food Restaurant 39 

Full Service Sertaurant 31 

+- +-

+- +-



HVAC 

469 

 

Building Type (kWh/ton)Econ 

Light Industrial 25 

Elementary School 42 

Small Office 186 

Small Retail 95 

Religious 6 

Warehouse 2 

Other 61 

 

 

Peak Factors 

Table 3-199 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0  

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

 

Measure Life 

The effective useful life (EUL) is 10 years [605].  

References 

[604]  New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs – Version 

10. (New York State Joint Utilities, 2022), Appendix J Pg 1289-1290 

https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f11006

71bdd/$FILE/NYS%20TRM%20V10.pdf  

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

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

  

t 

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.caetrm.com/shared-data/value-table/EUL/
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3.5.19 MICROPROCESSOR-BASED CONTROLS 

 

Market Commercial  

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory HVAC 

Measure Last Reviewed February 2025 

Changes Since Last Version  • Renamed to “Microprocessor-Based Controls” from “Electronic Fuel-Use Economizer” 

• Added electric savings for AC applications 

 

 

Description 

These devices provide intelligent microprocessor-based control logic for commercial steam and hydronic heating systems 

and commercial air conditioning systems. They optimize energy consumption by adjusting burner or compressor run 

patterns to match the system’s load. They can be used to control gas or oil consumption for any type of boiler or forced air 

furnace system.  

Baseline Case 

A heating or cooling system system without an intelligent microprocessor control-fuel use economizer. 

Efficient Case 

A heating or cooling system system with an intelligent microprocessor control. 

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

Δ𝑘𝑊ℎ = 𝑘𝑊ℎ𝐴𝑛𝑛𝑢𝑎𝑙 × 𝐹𝑠𝑣𝑔,𝑐  

Where, 

𝑘𝑊ℎ𝐴𝑛𝑛𝑢𝑎𝑙 =
𝐶𝑎𝑝𝑐

𝐸𝑓𝑓𝑐 × 1,000
× 𝐸𝐹𝐿𝐻𝑐  

Annual Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 = 𝑇ℎ𝑒𝑟𝑚𝑠𝐴𝑛𝑛𝑢𝑎𝑙 × 𝐹𝑠𝑣𝑔,ℎ  

Where, 
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𝑇ℎ𝑒𝑟𝑚𝑠𝐴𝑛𝑛𝑢𝑎𝑙 =
𝐶𝑎𝑝

𝐸𝑓𝑓 × 100,000
× 𝐸𝐹𝐿𝐻ℎ  

To calculate savings in gallons of delivered fuel, use Table 3-200.  

Table 3-200 Fuel Savings in Gallons 

Delivered Fuel Fuel savings (gallons) 

Oil ∆𝐺𝑎𝑙𝑂𝑖𝑙 =
Δ𝑇ℎ𝑒𝑟𝑚𝑠

1.4
 

Propane ∆𝐺𝑎𝑙𝑃𝑟𝑜𝑝𝑎𝑛𝑒 =
Δ𝑇ℎ𝑒𝑟𝑚𝑠

0.916
 

 

Annual Peak Demand Savings 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 = 𝑁/𝐴 

Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝑃𝐷𝐹 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = ΔkWh × EUL 

Lifetime Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝐸𝑈𝐿 

Calculation Parameters 

Table 3-201 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric savings Calculated kWh/yr  

ΔkWPeak Peak electric savings Calculated kW  

ΔkWhLife Lifetime electric savings Calculated kWh  

ΔTherms Annual fuel savings Calculated Therms/yr  

ΔThermsPeak Daily peak fuel savings Calculated Therms/day  

ΔThermsLife Lifetime fuel savings Calculated Therms  

ThermsAnnual 

Annual consumption of uncontrolled 

boiler or furnace 
Calculated Therms/yr  

+- +-

+- +-
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Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝑃𝐷𝐹 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 

Lifetime Fuel Energy Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = 𝛥𝑇ℎ𝑒𝑟𝑚𝑠 × 𝐸𝑈𝐿 

Calculation Parameters 

Table 3-273 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings Calculated kWh/yr  

ΔTherms Annual fuel savings Calculated Therms/yr  

ΔkWPeak Peak Demand Savings Calculated kW  

ΔThermsPeak Daily peak fuel savings Calculated Therms/day  

ΔkWhLife Lifetime electric energy savings Calculated kWh  

ΔThermsLife Lifetime fuel savings Calculated Therms  

ESF Energy savings factor Calculated N/A  

SVGbl 
Percent of annual lighting energy saved by 

the bi-level lighting control 
Calculated N/A  

SVGbl,demand 
Percent of annual lighting demand energy 

saved by the bi-level lighting control 
Calculated N/A  

kWc Lighting load connected to control Site-specific kW  

Qtyb Quantity of existing fixture Site-specific N/A  

Qtyq Quantity of efficient fixture Site-specific N/A  

Wb Wattage of existing fixture Site-specific W  

Wq 
Wattage of efficient fixture at full light 

output 
Site-specific W  

Wlow 
Wattage of the efficient fixture in low-

power mode 
Site-specific W  

Flow 
Percentage of annual operating hours that 

the fixture operated in low-power mode 

Site-specific, if 

unknown look up in 

Table 3-275 

N/A [691][692][693][694] 

+ +- + + 

+ 

+ +- + + 

+ 

+ 

+ +- + + 

+ 

+ 

+ +- + + 

+ 

+ +- + + 

+ 

+ 

+ +- + + 

+ 
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Variable Description Value Units Ref 

Et,q Thermal efficiency of the energy efficient condition Site-specific N/A  

𝑣𝑏 
Baseline tank volume, equal to the storage capacity 

of the efficient equipment 
Site-specific gal  

𝑄𝑏  
Baseline input capacity, equal to the input capacity 

of the efficient equipment 
Site-specific Btu/hr  

Tmain Supply water temperature in water main217 60  °F [253] 

Tamb Surrounding ambient air temperature 70 °F [834] 

365 Days per year 365 Days/yr  

3,412 Conversion factor 3,412 Btu/kWh  

8.33 
Energy required (Btu) to heat one gallon of water 

by one degree Fahrenheit 
8.33 Btu/gal°F  

100,000 Conversion factor 100,000 Btu/therm  

CF Electric coincidence factor Look up in Table 3-391 N/A  

PDF Gas peak day factor Look up in Table 3-391 N/A  

EUL Effective useful life See Measure Life Section Years  

RUL Remaining useful life See Measure Life Section Years  

 

Table 3-390 GPD218 

Building Type GPD Rate Notes/Assumptions Source REf 

Assembly  239  7.02 GPD per 1,000 SF  Assumes 34,000 SF  EIA926: Public Assembly  [829] 

Auto Repair  25  4.89 GPD per 1,000 SF  Assumes 5,150 SF  EIA: Other  [829] 

Big Box Retail  448  3.43 GPD per 1,000 SF  Assumes 130,500 SF  EIA: Mercantile  [829] 

Community College  1,520  1.9 GPD per person  Assumes 800 students  NREL927: School with 

Showers  
[830] 

Dormitory  8,600  17.2 GPD per resident  Assumes 500 residents  Water Research 

Foundation928  
[831] 

Elementary School  250  0.5 GPD per student  Assumes 500 students  NREL: School  [830] 

Fast Food Restaurant  500  500 GPD per 

restaurant  

 FSTC929: Quick Service  
[832] 

Full-Service 

Restaurant  

2,500  2,500 GPD per 

restaurant  

 FSTC: Full Service  
[832] 

 

217 Average value across 5 NJ climate zones. Calculated from annual average ambient air temperature + 6 °F. 
218 The estimates in this table rely on sources that present total water consumption. Site-specific GPD estimate should be used if possible. Calculated GPD 

estimate should be compared to water heater capacity to ensure it is reasonable, and reduced if needed to align with water heater capacity. 
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Building Type GPD Rate Notes/Assumptions Source REf 

Grocery  172  3.43 GPD per 1,000 SF  Assumes, 50,000 SF  EIA: Mercantile  [829] 

High School  1,520  1.9 GPD per person  Assumes 800 students  NREL: School with Showers  [830] 

Hospital  16,938  54.42 GPD per 1,000 

SF  

Assumes 250,000 SF  EIA: Health Care, Inpatient  
[829] 

Hotel  9,104  45.52 GPD per 1,000 

SF  

Assumes 200,000 SF  EIA: Lodging  
[829] 

Large Office  550  1.1 GPD per person  Assumes 500 people  NREL: Office  [830] 

Large Retail  446  3.43 GPD per 1,000 SF  Assumes 130,000 SF  EIA: Mercantile  [829] 

Light Industrial  489  4.89 GPD per 1,000 SF  Assumes 100,000 SF  EIA: Other  [829] 

Motel  1,366  45.52 GPD per 1,000 

SF  

Assumes 30,000 SF  EIA: Lodging  
[829] 

Multifamily High-Rise  4,600  46 GPD per unit  Assumes 100 units  Water Research Foundation  [831] 

Multifamily Low-Rise  552  46 GPD per unit  Assumes 12 units  Water Research Foundation  [831] 

Refrigerated 

Warehouse  

86  0.93 GPD per 1,000 SF  Assumes 92,000 SF  EIA: Warehouse and Storage  
[829] 

Religious  77  7.02 GPD per 1,000 SF  Assumes 11,000 SF  EIA: Public Assembly  [829] 

Small Office  110  1.1 GPD per person  Assumes 100 people  NREL: Office  [830] 

Small Retail  27  3.43 GPD per 1,000 SF  Assumes 8,000 SF  EIA: Mercantile  [829] 

University  1,000  0.5 GPD per student  Assumes 2,000 

students  

NREL: School  
[830] 

Warehouse  465  0.93 GPD per 1,000 SF  Assumes 500,000 SF  EIA: Warehouse and Storage  [829] 

Other  Calculate  4.89 GPD per 1,000 SF   EIA: Other  [829] 

 

Peak Factors 

Table 3-391 Peak Factors 

Peak Factor Value Ref 

Electric coincidence factor (CF) 0.8 [838] 

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

 

Measure Life 

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.  
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Table 3-392 Measure Life 

Equipment EUL RUL Ref 

Commercial Storage Water Heater 15 5 [836] 
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3.13.2 NEW CONSTRUCTION 

 

Market Commercial/Multifamily 

Baseline Condition NC 

Baseline  Code 

End Use Category Whole Building 

Measure Last Reviewed January 2023 

Changes Since Last Version  

 

 

Description 

This measure addresses high performance commercial and industrial new building design and construction. High 

performance new construction projects must either perform whole building modeling per ASHRAE guidelines or follow 

requirements through nationally recognized programs, including US Green Building Council’s Leadership in Energy and 

Environmental Design (LEED) [945], Passive House Institute US [946][343] or Passive House [947]. 

Minimum energy performance requirements for all new construction projects are measured from baselines reflecting 

effective, applicable energy codes and standards (e.g., IECC and ASHRAE 90.1) at the time the project permit is pulled. 

Modeling software requirements shall be dictated by the selected high performance new construction compliance program 

(i.e., those listed above). Energy and demand savings for measures included in the program but not modeled by the 

software should be calculated using the appropriate TRM measure section. 

For projects pursuing passive house certifications, savings shall be estimated based on a comparison of baseline and 

proposed/as-built OR minimally passive house compliant prototype models developed in approved program simulation 

software. Baseline models shall reflect input parameters relevant to climate zones 4A/5A and minimally compliant with 

effective, applicable energy codes and standards based on project permit date. Submitted proposed/as-built design models 

are compared against the corresponding baseline model to establish energy consumption savings by fuel type. For electric 

peak demand savings, where end use-level kWh savings are reported by simulation software, peak kW shall be established 

per end use and aggregated for project-level reporting. In the absence of end use-level savings, peak kW savings may be 

approximated per the equation shown below: 

∆𝑘𝑊 = ∆𝑘𝑊ℎ ×
𝐶𝐹

𝐸𝐹𝐿𝐻𝑐𝑜𝑜𝑙
 

Where: 

CF = cooling coincidence factor from Section 3.5.1 

EFLHcool= cooling equivalent full load hours from Section 3.5.1 
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High performance new construction projects in NJ may target varying levels of energy performance, from a bundled 

measure approach per ASHRAE 90.1 Addendum AP [948] to simple DOE-2 based modeling (e.g., Slipstream’s Sketchbox) to 

comprehensive modeling per ASHRAE 90.1 Appendix G [949]. Simulation software used for new construction projects must 

comply with ASHRAE Standard 140 [951]. 
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[946] Passive House Institute US requirements. 

[947] Passive House Institute requirements 

[948] ASHRAE Addendum AP 

[949] ASHRAE 90.1-2016/2019 Appendix G 
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[951] ASHRAE Standard 140-2020 Method Of Test For Evaluating Building Performance Simulation Software 
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3.13.3 OPERATOR TRAINING 

 

Market Commercial 

Baseline Condition RF 

Baseline  Existing 

End Use Subcategory Behavior 

Measure Last Reviewed January 2023 

 

 

Description 

Building Operator Certification (BOC) is a training and certification program for commercial and public sector building 

operators. The training program teaches participants how to improve building comfort and efficiency by optimizing the 

building’s systems. BOC provide participants with knowledge about system operations, proper maintenance practices, 

occupant communication, and occupant comfort. Participants realize energy savings by utilizing the knowledge gained to 

improve their building operations through O&M and capital measures. 

Deemed savings for this measure represent a convergence of analyses results from multiple BOC program evaluations that 

estimated net savings and were developed per square foot of building area to account for building size diversity. All savings 

algorithms presented in this work paper are for net savings. Participants must complete a rigorous BOC course and can only 

claim savings for the facilities for which the individual taking the course is responsible. 

Measure Requirements 

Participants must complete either the BOC Level I or Level II course and obtain a certificate of completion to be eligible for 

savings. Eligible BOC must cover the following subject areas: 

BOC Level 1: 

• Efficient Operation of HVAC Systems 

• Measuring and Benchmarking Energy 

• Efficient Lighting Fundamentals 

• HVAC Controls Fundamentals 

• Indoor Environmental Quality 

• Common Opportunities for Low-Cost Operational Improvement 

BOC Level 2: 

• Building Scoping and Operational Improvements 

• Optimizing HVAC Controls for Energy Efficiency 
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• Introduction to Building Commissioning 

• Water Efficiency for Building Operators 

• Project Peer Exchange 

The BOC course must include formal instruction (i.e., lectures), individual projects, and group exercises, bringing the total 

course time to at least 61 hours. Participants must obtain a training certificate of completion to be eligible for savings. 

Individuals who participate are not eligible for savings more than twice over the measure life, once for BOC Level I and 

another for BOC Level II. The entire floor area for any given building can only be used once over the measure life, and 

evaluators will verify attendees’ participation year-over-year. 

The savings factors for this measure were developed based on an examination of savings using a weighted average 

approach from several similar BOC programs. It is important to note that the savings information referenced is net. 

Therefore, this measure does not require the additional application of a net-to-gross ratio.  

Note: In the event there are multiple participants who operate the same building (i.e. service address), or group of 

buildings, care should be taken to ensure that savings are not claimed for based on the same square footage for multiple 

participants.  

Annual Energy Savings Algorithms 

Annual Electric Energy Savings 

Δ𝑘𝑊ℎ = 𝐶𝑒 × 𝐴𝑟𝑒𝑎 

Annual Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠 = 𝐶𝑔 × 𝐴𝑟𝑒𝑎 

Peak Demand Savings 

Δ𝑘𝑊𝑃𝑒𝑎𝑘 = 𝐶𝑑 × 𝐴𝑟𝑒𝑎/1000 × 𝐶𝐹 

Daily Peak Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝑃𝑒𝑎𝑘 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝑃𝐷𝐹 

Lifetime Energy Savings Algorithms 

Lifetime Electric Energy Savings 

Δ𝑘𝑊ℎ𝐿𝑖𝑓𝑒 = Δ𝑘𝑊ℎ × 𝐸𝑈𝐿 

Lifetime Fuel Savings 

Δ𝑇ℎ𝑒𝑟𝑚𝑠𝐿𝑖𝑓𝑒 = Δ𝑇ℎ𝑒𝑟𝑚𝑠 × 𝐸𝑈𝐿 
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Calculation Parameters 

Table 3-450 Calculation Parameters 

Variable Description Value Units Ref 

ΔkWh Annual electric energy savings Calculated kWh/yr  

ΔTherms Annual fuel savings Calculated Therms/yr  

ΔkWPeak Peak Demand Savings Calculated kW  

ΔThermsPeak Daily peak fuel savings Calculated Therms/day  

ΔkWhLife Lifetime electric energy savings Calculated kWh  

ΔThermsLife Lifetime fuel savings Calculated Therms  

Ce Unit area kWh savings constant per participant 0.482 kWh/ft2/participant [952] 

Area Building area operated by the participant Site-specific ft2  

Cg Unit gas savings constant per participant 0.0145 Therms/ft2/participant [953] 

Cd Unit demand savings constant per participant 0.039 W/ft2/participant [953] 

1,000 Conversion factor 1,000 W/kW  

CF Electric coincidence factor Look up in Table 3-451 N/A  

PDF Gas peak day factor Look up in Table 3-451 N/A  

EUL Effective useful life See Measure Life Section Years  

Peak Factors 

Table 3-451 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 9.2 years [954]. 

References 

[952] Building Operator Certification, BOC Energy Savings Summary and FAQ available at 2020-BOC-Energy-

Savings-FAQ_1.0.pdf (theboc.info) 

[953] 2022 Illinois Statewide Technical Reference Manual for Energy Efficiency Version 10.0, Page 805 
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[954] The overall weighted average useful life for BOC savings are 1) Average measure life of capital measures 

from the ComEd CY2020 evaluation.  2) Useful Life for Custom Measure, Illinois TRM v10 for CY2022.   
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3.13.4 CUSTOM 

 

Market Commercial/Multifamily 

Baseline Condition TOS/NC/RF/EREP/ERET/DI 

Baseline  Code/ISP/Existing/Dual 

End Use Subcategory Custom 

Measure Last Reviewed January 2023 

 

 

Description 

In addition to the typical measures for which savings algorithms have been developed, it is important to identify and 

address additional opportunities for energy savings. Custom measures can often provide significant energy savings and can 

be tailored to the specific needs of a building or facility.  If necessary, the utilities may develop specific guidelines for 

frequent custom measures for use in reporting and contractor tracking. This will ensure that the custom measures are 

implemented correctly and consistently; and that the energy savings are accurately reported. Additionally, it is important to 

continuously monitor and evaluate the effectiveness of the custom measures implemented and make adjustments as 

needed.  

To implement custom measures, it is necessary to develop individual calculations for each measure to determine the 

energy savings. These calculations should take into account factors such as the cost of implementation, the expected 

energy savings, and any potential changes in operations or maintenance. Once the calculations are complete, the project  

must be reviewed for reasonableness by either a third-party consulting engineer or a qualified in-house engineer.  Before a 

full review of the project is started, the project package should first be checked for completeness and compliance with 

program eligibility rules.  Once the project review is complete, savings can be reported based on these individual 

calculations.   

Baseline 

The project baseline depends on the baseline condition.  For time of sale (TOS) and new construction (NC) measures, the 

baseline is the applicable equipment energy code or standard; or industry standard practice (ISP).  For retrofit (RF), early 

replacement (EREP), early retirement (ER) and direct install (DI) measures, the baseline is the existing equipment.  Early 

replacement and direct install projects replacing functioning equipment must use a dual baseline approach, where the 

existing equipment defines the first baseline and code or ISP defines the second baseline.  In all cases, the baseline should 

be more efficient than the existing equipment; if the efficiency of the existing equipment exceeds code or ISP, the existing 

equipment baseline should also be used for the second baseline calculations.  When existing functioning equipment is 

replaced and savings are based on early replacement, documentation of the existing equipment viability should be 

provided.  Such documentation includes a customer affidavit affirming the viability of the equipment to function over its 

remaining useful life and a video or picture demonstrating the equipment in action.  Trend logs, maintenance and repair 

records, and other evidence of existing equipment viability should be provided for larger projects.  
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Industry Standard Practice (ISP) shall take precedence over a code baseline when ISP can be established.  Projects not 

subject to codes or standards shall define and document an ISP baseline as part of the project development package.  ISP 

for specific custom projects can be established through interviews with equipment vendors or subject matter experts; or by 

examining similar equipment installation by customer in other facilities. 

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 

Energy and demand savings are calculated on a custom basis for each customer’s specific situation. Savings are calculated 

as the difference between baseline energy usage/peak demand and the energy use/peak demand after implementation of 

the custom measure. Energy savings estimates should be calibrated against billing or metered data where possible to 

validate the model and test the reasonableness of energy savings. A project narrative description including system design 

diagrams should be provided to assist in the project review.  Energy savings calculations vary according to the custom 

project requirements, but generally fall into the following classifications:236 

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 and process.  The engineering calculations must be 

documented and spreadsheets used to calculate the savings must be provided with live calculations.  The engineering 

analysis must be sufficiently documented to allow an independent calculation of the measure savings. 

Bin Methods 

One method for calculating energy savings for custom energy efficiency measures is through the use of weather based bin 

analysis. This method involves analyzing weather data and grouping it into “bins” based on temperature, humidity, and 

other environmental factors.  The bin analysis presents the number hours a particular weather condition exists during the 

year.  Note, bin data to not consider time of day; hours tabulated for each weather bin are disconnected in time.  Bin 

analysis is generally not applicable to time dependent measures. 

Simulation 

Another method for calculating energy savings for custom energy efficiency measures is through the use of whole building 

modeling simulations. This approach involves creating a computer model of a building that takes into account factors such 

as the building's layout, construction materials, HVAC systems, lighting, and other equipment. The model is then used to 

simulate different scenarios and analyze the building's energy consumption under different conditions. This can be useful 

for identifying opportunities for energy savings and for evaluating the potential impact of different custom measures. For 

example, a whole building simulation can be used to analyze the impact of different lighting systems, insulation materials, 

 

236 See the California Evaluation Framework Chapters 6 and 7 for more information about engineering methods. 
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or window treatments on energy consumption. The simulation can also be used to analyze the impact of changes in 

occupancy, equipment usage, or other factors. Whole building modeling simulations can be a powerful tool for identifying 

and addressing opportunities for energy savings across a package of measures where significant measure interactions are 

expected. 

Pre/Post Billing Analysis 

Energy savings may  be calculated through an analysis of whole building or submetered energy consumption before and 

after measure installation. The billing analysis should use a linear or multi-variate regression approach that normalizes the 

savings for differences in weather conditions, production and so on during the pre and post periods and also corrects for 

other non-routine conditions.  The pre/post billing analysis should follow the International Measurement and Verification 

Protocol (IPMVP) Option C and/or ASHRAE Guideline 14. Open source software products compliant with IPMVP Option C or 

ASHRAE Guideline 14 such as OpenEEMeter are acceptable methods to evaluate energy savings under conditions where the 

energy consumption data can be fit to outdoor temperature or degree-day data and non-rountine events are not present or 

of insignificant magnitude. 

Pre/Post Billing Analysis approaches are best suited for EREP, ERET and DI projects where an existing equipment baseline is 

appropriate.  Pre/Post Billing Analysis approaches are not suitable for NC and TOS projects.  When calculating lifetime 

savings, EREP, ERET and DI  projects must adjust savings from an existing equipment baseline to an 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 project should include M&V as part of 

the project development process.  For projects that include M&V, a site specific measurement and verification plan should 

be developed that documents measurement activities and their use in the energy savings analysis.  Depending on the level 

of uncertainty, M&V may be conducted before measure installation (pre installation M&V) and/or after measure 

installation (post installation M&V).  The International Measurement and Verification Protocol (IPMVP) and/or ASHRAE 

Guideline 14 should be referenced when developing an M&V plan.  The M&V plans may follow IPMVP Option A (partially 

measured retrofit isolation), Option B (fully measure retrofit isolation) Option C (Whole building billing analysis) or Option D 

(Calibrated simulation) approaches. 

Lifetime Energy Savings Algorithms 

Lifetime energy savings for time of Sale (TOS) and new construction (NC) projects are calculated as the product of the first 

year kWh and/or therm savings and the measure effective useful life (EUL).  Projects with multiple measures having 

different EULs shall use a savings weighted average EUL across all measures in the project.   
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Lifetime savings for early replacement (EREP), early retirement (ERET) and direct installation (DI) measures where 

functioning equipment is replaced must use a dual baseline approach.  The first baseline savings considers the difference 

between the existing equipment consumption and the measure consumption for the remaining life (RUL) of the existing 

equipment.  The second baseline savings considers the difference between code or standard practice equipment 

consumption and the measure consumption for the remaining life of the measure (EUL-RUL). 

Peak Factors 

The summer coincident peak demand savings shall be calculated consistent with the system peak definition presented in 

Chapter 1. 

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 those measures for measure lives. For measures not covered by the 

TRM, measure life assumptions shall be documented and justified in the project documentation package such as ASHRAE or 

manufacturer specifications.  The EUL for retrofit (RF) measures shall be calculated as the smaller of the measure EUL or the 

host equipment remaining useful life (RUL).  The overall project EUL shall be the savings weighted EUL of the measures 

included in the project.    

References 

[955] California Evaluation Framework.  Available at https://www.cpuc.ca.gov/-/media/cpuc-
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4 APPENDIX A: CLIMATE ZONE DESCRIPTIONS 

Weather-dependent parameters are presented by climate zone throughout the TRM when applicable. The Office of the 

State Climatologist divides the state into five climate regions as shown below.237 

 

A representative city from the TMY3 long term average weather data set was assigned to each of the climate zones.238 A 

population weight derived from 2020 Census data was assigned to each of the climate zones to compute a statewise 

average value as shown below.239  

Table 4-1 Climate Zone Representative Cities and Weights 

NJ Climate Division Representative City Population Weight 

Northern Zone Allentown, PA 0.17 

Central Zone Trenton, NJ 0.45 

Pine Barrens Zone McGuire Air Force Base, NJ 0.11 

Southwest Zone Philadelphia, PA 0.11 

Coastal Zone Atlantic City, NJ 0.16 

 

Please note all utilities should use weighted average value for EFLH, as presented in Appendix C: Heating and Cooling EFLH. 

For other climate parameters, utilities may differentiate by climate zone or may default to the statewide average value. 

 

237 https://climate.rutgers.edu/stateclim/ 
238 https://www.nrel.gov/docs/fy08osti/43156.pdf 
239 https://www.census.gov/library/stories/state-by-state/new-jersey-population-change-between-census-decade.html 
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5 APPENDIX B: BUILDING PROTOTYPE DESCRIPTIONS 

Analysis used to develop heating and cooling equivalent full load hours is based on DOE-2.2 simulations of a set of 

prototypical small and large buildings. The prototypical simulation models were derived from the commercial building 

prototypes used in the California Database for Energy Efficiency Resources (DEER) study, with adjustments made for local 

building practices and climate.240  The simulations were driven using Typical Meteorological Year (TMY3) long-term average 

weather data.241   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

240 2004-2005 Database for Energy Efficiency Resources (DEER) Update Study, Final Report, Itron, Inc. 

Vancouver, WA. December 2005. Available at www.calmac.org/publications/2004-05_DEER_Update_Final_Report-Wo.pdf. 

 
241 See:  Wilcox and Marion, “Users Manual for TMY3 Data Sets,” NREL/TP-581-43156, National Renewable Energy Lab, May 2008.  

https://www.nrel.gov/docs/fy08osti/43156.pdf 

http://www.calmac.org/publications/2004-05_DEER_Update_Final_Report-Wo.pdf
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5.1 ASSEMBLY 

A prototypical building energy simulation model for an assembly building was developed using the DOE-2.2 

building energy simulation program. The simulations were driven using TMY3 long-term average weather 

data. The characteristics of the prototype are summarized below. 

ASSEMBLY PROTOTYPE BUILDING DESCRIPTION 

Characteristic Value 

Vintage Existing (1970s) vintage 

Size 34,000 square feet 

Auditorium: 33,240 SF 
Office: 760 SF 

Number of floors 1 

Wall construction and R-value Concrete block, R-5 

Roof construction and R-value Wood frame with built-up roof, R-12 

Glazing type Single pane clear 

Lighting power density Auditorium: 3.4 W/SF 
Office: 2.2 W/SF 

Plug load density Auditorium: 1.2 W/SF 
Office: 1.7 W/SF 

Operating hours Mon-Sun: 8am – 9pm 

HVAC system type Packaged single zone, no economizer 

HVAC system size 100 - 110 SF/ton depending on climate 

Thermostat set points Occupied hours: 76 oF cooling, 72 oF heating 
Unoccupied hours: 79 oF cooling, 69 oF heating 

A computer-generated sketch of the Assembly Building prototype is shown below. 
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5.2 AUTO REPAIR 

A prototypical building energy simulation model for an auto repair building was developed using the DOE-2.2 

building energy simulation program. The simulations were driven using TMY3 long-term average weather data. 

The characteristics of the prototype are summarized below. 

AUTO REPAIR PROTOTYPE BUILDING DESCRIPTION 

Characteristic Value 

Vintage Existing (1970s) vintage 

Size 5150 square feet 

Number of floors 1 

Wall construction and R-value Concrete block, R-7.5 

Roof construction and R-value Wood frame with built-up roof, R-13,5 

Glazing type Double pane clear; SHGC = ,74 U-

value = 0,72 
Lighting power density 2.2 W/SF 

Plug load density 1.2 W/SF 

Operating hours Mon-Sun: 9am – 9pm 

HVAC system type Packaged single zone, no economizer 

HVAC system size 280 SF/ton 

Thermostat set points Occupied hours: 76 oF cooling, 72 oF heating 
Unoccupied hours: 81 oF cooling, 67 oF heating 

A computer-generated sketch of the Auto Repair Building prototype is shown below. 
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5.3 BIG BOX RETAIL 

A prototypical building energy simulation model for a big box retail building was developed using the DOE-

2.2 building energy simulation program. The simulations were driven using TMY3 long-term average 

weather data. The characteristics of the prototype are summarized below. 

BIG BOX RETAIL PROTOTYPE BUILDING DESCRIPTION 

Characteristic Value 

Vintage Existing (1970s) vintage 

Size 130,500 square feet 

Sales: 107,339 SF 

Storage: 11,870 SF 

Office: 4,683 SF 
Auto repair: 5,151 SF  

Kitchen: 1,459 SF 
Number of floors 1 

Wall construction and R-value Concrete block with insulation, R-5 

Roof construction and R-value Metal frame with built-up roof, R-12 

Glazing type Single pane clear 

Lighting power density Sales: 3.36 W/SF 

Storage: 0.88 W/SF 

Office: 2.2 W/SF 

Auto repair: 2.15 W/SF 

 Kitchen: 4.3 W/SF 

Plug load density Sales: 1.15 W/SF 

Storage: 0.23 W/SF 

Office: 1.73 W/SF  

Auto repair: 1.15 W/SF 
Kitchen: 3.23 W/SF 

Operating hours Mon-Sun: 10am – 9pm 

HVAC system type Packaged single zone, no economizer 

HVAC system size 230 - 260 SF/ton depending on climate 

Thermostat set points Occupied hours: 76 oF cooling, 72 oF heating 
Unoccupied hours: 79 oF cooling, 69 oF heating 
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A computer-generated sketch of the Big Box Building prototype is shown below. 
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5.4 COMMUNITY COLLEGE 

A prototypical building energy simulation model for a community college was developed using the DOE-2.2 

building energy simulation program. The simulations were driven using TMY3 long-term average weather 

data. The model is really two identical buildings oriented 90 degrees apart. The characteristics of the 

prototype are summarized below. 

Community College Prototype Building Description 

Characteristic Value 

Vintage Existing (1970s) vintage 

Size 2 buildings, 150,000 square feet each; oriented 90o from each     other 

Classroom: 150,825 SF  

Computer room: 9,625 SF 

 Dining area: 26,250 SF  

Kitchen: 5,625 SF 

Office: 70,175 SF 
Total: 300,000 SF 

Number of floors 3 

Wall construction and R-value CMU with brick veneer, plus R-7.5 

Roof construction and R-value Wood frame with built-up roof, R-13.5 

Glazing type Double pane clear, SHGC = 0.73; U-value = 0,72 

Lighting power density Classroom: 3.6 W/SF  

Computer room: 3.6 W/SF 

Dining area: 1.5 W/SF 

Gymnasium: 1.8 W/SF 
Kitchen: 3.6 W/SF 

Plug load density Classroom: 1.1 W/SF  

Computer room: 5.5 W/SF 

Dining area: 0.6 W/SF 

Gymnasium: 0.6 W/SF 
Kitchen: 3.3 W/SF 

Operating hours Mon-Fri: 8am – 7pm  

Sat: 8am – 4pm 
Sun: closed 

HVAC system type Combination PSZ and built-up with screw chiller and hot water 

boiler. 
HVAC system size 250 SF/ton 

Thermostat set points Occupied hours: 76 cooling, 72 heating 
Unoccupied hours: 81 cooling, 67 heating 

Chiller type Water cooled and air cooled 

Chilled water system type Variable volume with 2 way control valves 

Chilled water system control Constant CHW Temp, 45 oF set point 

Boiler type Hot water, 80% efficiency 

Hot water system type Variable volume with 2 way control valves, 

Hot water system control Constant HW Temp, 180 oF set point 
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Each set of measures was run using each of three different HVAC system configurations: a constant volume 

reheat system without economizer, a constant volume reheat system with economizer, and a VAV system with 

economizer. The constant volume reheat system without economizer represents a system with the most 

heating and cooling operating hours, while the VAV system with economizer represents a system with the least 

heating and cooling hours. This  presents a range of system loads and energy savings.  

A computer-generated sketch of the Community College Building prototype is shown below. 
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5.5 DORMITORY 

A prototypical building energy simulation model for a university dormitory was developed using the DOE-2.2 

building energy simulation program. The dormitory building was extracted from the DEER university prototype 

and modeled separately. The model consists of two identical buildings oriented 90 degrees apart. The 

simulations were driven using TMY3 long-term average weather data. The characteristics of the prototype are 

summarized below. 

DORMITORY PROTOTYPE BUILDING DESCRIPTION 

Characteristic Value 

Vintage Existing (1970s) vintage 

Size 170,000 square feet 

Number of floors 4 

Wall construction and R-value CMU with R-7.5 

Roof construction and R-value Wood frame with built-up roof, R-13.5 

Glazing type Double pane clear; SHGC = 0.73 ,  ; U-value = 0.72 

Lighting power density Rooms: 0.5 W/SF 
Corridors and common space: 0.8 W/SF 

Plug load density Rooms: 0.6 W/SF 
Corridors and common space: 0.2 W/SF 

Operating hours 24/7 – 365 days 

HVAC system type Fan coils with centrifugal chiller and hot water boiler 

HVAC system size 800 SF/ton 

Thermostat set points Daytime hours: 76 oF cooling, 72 oF heating  

Night setback hours: 81 oF cooling, 67 oF heating 

A computer-generated sketch of the Dormitory Building prototype is shown below. 

 

Note: The middle floors, since they thermally equivalent, are simulated as a single floor, and the results are 

multiplied by 2 to represent the energy consumption of the 2 middle floors. 
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5.6 ELEMENTARY SCHOOL 

A prototypical building energy simulation model for an elementary school was developed using the DOE-2.2 

building energy simulation program. The simulations were driven using TMY3 long-term average weather 

data. The model is really of two identical buildings oriented in two different directions.  The characteristics of 

the prototype are summarized below. 

ELEMENTARY SCHOOL PROTOTYPE BUILDING DESCRIPTION 

Characteristic Value 

Vintage Existing (1970s) vintage 

Size 2 buildings, 25,000 square feet each; oriented 90o from each other 

Classroom: 15,750 SF 

Cafeteria: 3,750 SF 

Gymnasium: 3,750 SF 
Kitchen: 1,750 SF 

Number of floors 1 

Wall construction and R-value Wood frame with brick veneer, R-5 

Roof construction and R-value Wood frame with built-up roof, R-12 

Glazing type Single pane clear 

Lighting power density Classroom: 4.4 W/SF 

Cafeteria: 1.7 W/SF 

Gymnasium: 2.1 W/SF 
Kitchen: 4.3 W/SF 

Plug load density Classroom: 1.2 W/SF 

Cafeteria: 0.6 W/SF 

Gymnasium: 0.6 W/SF 
Kitchen: 4.2 W/SF 

Operating hours Mon-Fri: 8am – 6pm  

Sun: 8am – 4pm 
HVAC system type Packaged single zone, no economizer 

HVAC system size 160 - 180 SF/ton depending on climate 

Thermostat set points Occupied hours: 76 oF cooling, 72 oF heating 
Unoccupied hours: 79 oF cooling, 69 oF heating 

A computer-generated sketch of the Elementary School Building prototype is shown below. 
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5.7 FAST FOOD RESTAURANT 

A prototypical building energy simulation model for a fast food restaurant was developed using the DOE-2.2 

building energy simulation program. The simulations were driven using TMY3 long-term average weather 

data. The characteristics of the prototype are summarized below. 

FAST FOOD RESTAURANT PROTOTYPE BUILDING DESCRIPTION 

Characteristic Value 

Vintage Existing (1970s) vintage 

Size 2000 square feet 

1,000 SF dining 

600 SF entry/lobby 

300 SF kitchen 
100 SF restroom 

Number of floors 1 

Wall construction and R-value Concrete block with brick veneer, R-5 

Roof construction and R-value Concrete deck with built-up roof, R-12 

Glazing type Single pane clear 

Lighting power density 1.7 W/SF dining 

2.5 W/SF entry/lobby 

4.3 W/SF kitchen 
1.0 W/SF restroom 

Plug load density 0.6 W/SF dining 

0.6 W/SF entry/lobby 

4.3 W/SF kitchen 
0.2 W/SF restroom 

Operating hours Mon-Sun: 6am – 11pm 

HVAC system type Packaged single zone, no economizer 

HVAC system size 100 – 120 SF/ton depending on climate 

Thermostat set points Occupied hours: 77 oF cooling, 72 oF heating 
Unoccupied hours: 80 oF cooling, 69 oF heating 

A computer-generated sketch of the Fast Food Building prototype is shown below. 
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5.8 FULL-SERVICE RESTAURANT 

A prototypical building energy simulation model for a full-service restaurant was developed using the 

DOE-2.2 building energy simulation program. The simulations were driven using TMY3 long-term average 

weather data. The characteristics of the full service restaurant prototype are summarized below. 

FULL SERVICE RESTAURANT PROTOTYPE DESCRIPTION 

Characteristic Value 

Vintage Existing (1970s) vintage 

Size 2000 square foot dining area 

600 square foot entry/reception area 

1200 square foot kitchen 
200 square foot restrooms 

Number of floors 1 

Wall construction and R-value Concrete block with brick veneer, R-5 

Roof construction and R-value Wood frame with built-up roof, R-12 

Glazing type Single pane clear 

Lighting power density Dining area: 1.7 W/SF 

Entry area: 2.5 W/SF 

Kitchen: 4.3 W/SF 
Restrooms: 1.0 W/SF 

Plug load density Dining area: 0.6 W/SF 

Entry area: 0.6 W/SF 

Kitchen: 3.1 W/SF 
Restrooms: 0.2 W/SF 

Operating hours 9am – 12am 

HVAC system type Packaged single zone, no economizer 

HVAC system size 140 – 160 SF/ton depending on climate 

Thermostat set points Occupied hours: 77 oF cooling, 72 oF heating 
Unoccupied hours: 80 oF cooling, 69 oF heating 

A computer-generated sketch of the Full-Service Restaurant Building prototype is shown below. 
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5.9 GROCERY 

A prototypical building energy simulation model for a grocery building was developed using the DOE-2.2R242 

building energy simulation program. The simulations were driven using TMY3 long-term average weather 

data. The characteristics of the prototype are summarized below. 

GROCERY PROTOTYPE BUILDING DESCRIPTION 

Characteristic Value 

Vintage Existing (1970s) vintage 

Size 50,000 square feet 

Sales: 40,000 SF 

Office and employee lounge: 3,500 SF 

 Dry storage: 2,860 SF  

50oF prep area: 1,268 SF 

35oF walk-in cooler: 1,560 SF 

- 5oF walk-in freezer: 812 SF 

Number of floors 1 

Wall construction and R-value Concrete block with insulation, R-5 

Roof construction and R-value Metal frame with built-up roof, R-12 

Glazing type Single pane clear 

Lighting power density Sales: 3.36 W/SF 

Office: 2.2 W/SF 

Storage: 1.82 W/SF 

50oF prep area: 4.3 W/SF  

35oF walk-in cooler: 0.9 W/SF 
- 5oF walk-in freezer: 0.9 W/SF 

Equipment power density Sales: 1.15 W/SF 

Office: 1.73 W/SF 

Storage: 0.23 W/SF 

50oF prep area: 0.23 W/SF + 36 kBTU/h process load  

35oF walk-in cooler: 0.23 W/SF + 17 kBTU/h process load 
- 5oF walk-in freezer: 0.23 W/SF+ 29 kBTU/h process load 

Operating hours Mon-Sun: 6am – 10pm 

HVAC system type Packaged single zone, no economizer 

Refrigeration system type Air cooled multiplex 

Refrigeration system size Low temperature (-20oF suction temp): 23 compressor ton  

Medium temperature (18oF suction temp): 45 compressor ton 

Refrigeration condenser size Low temperature: 535 kBTU/h THR 

Medium temperature: 756 kBTU/h THR 

Thermostat set points Occupied hours: 74oF cooling, 70oF heating Unoccupied 

hours: 79oF cooling, 65oF heating 

  

 

242 DOE-2.2R is a specialized version of the DOE-2.2 program, designed specifically to model refrigeration  systems. 
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A computer-generated sketch of the Grocery Building prototype is shown below. 
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5.10 HIGH SCHOOL 

A prototypical building energy simulation model for a high school was developed using the DOE-2.2 building 

energy simulation program. The simulations were driven using TMY3 long- term average weather data. The 

model is really of four identical buildings oriented in four different directions, with a common gymnasium. 

The characteristics of the prototype are summarized below. 

HIGH SCHOOL PROTOTYPE BUILDING DESCRIPTION 

Characteristic Value 

Vintage Existing (1970s) vintage 

Size 4 buildings, 25,000 square feet each; oriented 90o from each other 

Classroom: 88,200 SF 

Computer room: 3,082 SF  

Dining area: 22,500 SF 

Gymnasium: 22,500 SF 

Kitchen: 10,500 SF 

Office: 3,218 SF 

Total: 150,000 SF 

Number of floors 2 

Wall construction and R-value CMU with brick veneer, plus R-7.5 

Roof construction and R-value Wood frame with built-up roof, R-13.5 

Glazing type Double pane clear, SHGC = 0.73; U-value = 0,72 

Lighting power density Classroom: 3.6 W/SF  

Computer room: 3.6 W/SF 

Dining area: 1.5 W/SF 

Gymnasium: 1.8 W/SF 
Kitchen: 3.6 W/SF 

Plug load density Classroom: 1.1 W/SF  

Computer room: 5.5 W/SF 

Dining area: 0.6 W/SF 

Gymnasium: 0.6 W/SF 
Kitchen: 3.3 W/SF 

Operating hours Mon-Fri: 8am – 7pm 

Sat: 8am – 4pm  

Sun: closed 

HVAC system type Combination PSZ and built-up with screw chiller and hot water boiler. 

HVAC system size 250 SF/ton 

Thermostat set points Occupied hours: 76oF cooling, 72 oF heating 
Unoccupied hours: 81oF cooling, 67 oF heating 
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A computer-generated sketch of the High School Building prototype is shown below. 
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5.11 HOSPITAL 

A prototypical building energy simulation model for a large hospital building was developed using the 

DOE-2.2 building energy simulation program. The simulations were driven using TMY3 long-term average 

weather data. The characteristics of the prototype are summarized below. 

LARGE HOSPITAL PROTOTYPE BUILDING DESCRIPTION 

Characteristic Value 

Vintage Existing (1970s) vintage 

Size 250,000 square feet 

Number of floors 3 

Wall construction and R-value Brick and CMU, R=7.5 

Roof construction and R-value Built-up roof, R-13.5 

Glazing type Multi-pane; Shading-coefficient = 0.84 ;  U-value = 0.72 

Lighting power density Patient rooms: 2.3 W/SF  

Office: 2.2 W/SF 

Lab: 4.4 W/SF 

Dining: 1.7 W/SF 
Kitchen and food prep: 4.3 W/SF 

Plug load density Patient rooms: 1.7 W/SF  

Office: 1.7 W/SF 

Lab: 1.7 W/SF 

Dining: 0.6 W/SF 
Kitchen and food prep: 4.6 W/SF 

Operating hours 24/7, 365 

HVAC system types Patient Rooms: 4 pipe fan coil 

Kitchen: Rooftop DX Remaining 

space; 

1. Central constant volume system with hydronic reheat, without 

economizer; 

2. Central constant volume system with hydronic reheat, with 

economizer; 
3. Central VAV system with hydronic reheat, with economizer 

HVAC system size Based on ASHRAE design day conditions, 10% over-sizing assumed. 

Chiller type Water cooled and air cooled 

Chilled water system type Constant volume with 3 way control valves 

Chilled water system control Constant CHW Temp, 45 oF set point 

Boiler type Hot water, 80% efficiency 

Hot water system type Constant volume with 3 way control valves 

Hot water system control Constant HW Temp, 180oF set point 

Thermostat set points Occupied hours: 76oF cooling, 72 oF heating 
Unoccupied hours: 79 oF cooling, 69 oF heating 

 

Each set of measures was run using each of three different HVAC system configurations: a constant volume 

reheat system without economizer, a constant volume reheat system with economizer, and a VAV system with 
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economizer. The constant volume reheat system without economizer represents a system with the most 

heating and cooling operating hours, while the VAV system with economizer represents a system with the least 

heating and cooling hours. This presents a range of system loads and energy savings for each measure analyzed. 

A computer-generated sketch of the Large Hospital Building prototype is shown below. 
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5.12 HOTEL 

A prototypical building energy simulation model for a hotel building was developed using the DOE-2.2 

building energy simulation program. The characteristics of the prototype are summarized below. 

HOTEL PROTOTYPE BUILDING DESCRIPTION 

Characteristic Value 

Vintage Existing (1970s) vintage 

Size 200,000 square feet total 

Bar, cocktail lounge – 800 SF 

Corridor – 20,100 SF 

Dining Area – 1,250 SF  

Guest rooms – 160,680 SF 

Kitchen – 750 SF 

Laundry – 4,100 SF 

Lobby – 8,220 SF 

Office – 4,100 SF 
Number of floors 11 

Wall construction and R-value Block construction, R-7.5 

Roof construction and R-value Wood deck with built-up roof, R-13.5 

Glazing type Multi-pane; Shading-coefficient = 0.84  U-value = 0.72 

Lighting power density Bar, cocktail lounge – 1.7 W/SF 

Corridor – 1.0 W/SF 

Dining Area – 1.7 W/SF 

Guest rooms – 0.6 W/SF 

Kitchen – 4.3 W/SF 

Laundry – 1.8 W/SF  

Lobby – 3.1 W/SF 
Office – 2.2 W/SF 

Plug load density Bar, cocktail lounge – 1.2 W/SF 

Corridor – 0.2 W/SF 

Dining Area – 0.6 W/SF 

Guest rooms – 0.6 W/SF 

Kitchen – 3.0 W/SF 

Laundry – 3.5 W/SF  

Lobby – 0.6 W/SF 
Office – 1.7 W/SF 

Operating hours Rooms: 60% occupied, 40% unoccupied  

All others: 24 hr / day 

HVAC system type Central built-up system: All except corridors and rooms 

1. Central constant volume system with perimeter hydronic 

reheat, without economizer; 

2. Central constant volume system with perimeter hydronic 

reheat, with economizer; 

3. Central VAV system with perimeter hydronic reheat, with 

economizer 

PTAC (Packaged Terminal Air Conditioner): Guest rooms  

PSZ: Corridors 
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Characteristic Value 

HVAC system sizeM Based on ASHRAE design day conditions, 10% over-sizing   assumed 
Minimum outdoor air fraction Built up system 0.3; PSZ: 0.14; PTAC: 0.11 is typical 

Chiller type Water cooled and air cooled 

Chilled water system type Constant volume with 3 way control valves 

Chilled water system control Constant CHW Temp, 45 oF set point 

Boiler type Hot water, 80% efficiency 

Hot water system type Constant volume with 3 way control valves 

Hot water system control Constant HW Temp, 180 oF set point 

Thermostat set points Occupied hours: 76 oF cooling, 72 oF heating 
Unoccupied hours: 81 oF cooling, 67 oF heating 

 

A computer-generated sketch of the Hotel Building prototype is shown below. 
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5.13 LARGE OFFICE 

A prototypical building energy simulation model for a large office building was developed using the DOE-2.2 

building energy simulation program. The simulations were driven using TMY3 long-term average weather 

data. The characteristics of the prototype are summarized below. 

LARGE OFFICE PROTOTYPE BUILDING DESCRIPTION 

Characteristic Value 

Vintage Existing (1970s) vintage 

Size 350,000 square feet 

Number of floors 10 

Wall construction and R-value Glass curtain wall, R-7.5 

Roof construction and R-value Built-up roof, R-13.5 

Glazing type Multi-pane; Shading-coefficient = 0.84  ; U-value = 0.72 

Lighting power density Perimeter offices: 1.55 W/SF 

 Core offices: 1.45 W/SF 

Plug load density Perimeter offices: 1.6 W/SF 

 Core offices: 0.7 W/SF 

Operating hours Mon-Sat: 9am – 6pm  

Sun: Unoccupied 

HVAC system types 1. Central constant volume system with hydronic reheat, without 

economizer; 

2. Central constant volume system with hydronic reheat, with 

economizer; 
3. Central VAV system with hydronic reheat, with economizer 

HVAC system size Based on ASHRAE design day conditions, 10% over-sizing  assumed 
Chiller type Water cooled and air cooled 

Chilled water system type Constant volume with 3 way control valves 

Chilled water system control Constant CHW Temp, 45 oF set point 

Boiler type Hot water, 80% efficiency 

Hot water system type Constant volume with 3 way control valves 

Hot water system control Constant HW Temp, 180 oF set point 

Thermostat set points Occupied hours: 75 oF cooling, 70 oF heating 
Unoccupied hours: 78 oF cooling, 67 oF heating 

 

Each set of measures was run using each of three different HVAC system configurations: a constant volume 

reheat system without economizer, a constant volume reheat system with economizer, and a VAV system with 

economizer. The constant volume reheat system without economizer represents a system with the most 

heating and cooling operating hours, while the VAV system with economizer represents a system with the least 

heating and cooling hours. This presents a range of system loads and energy savings for each measure 

analyzed. 
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A computer-generated sketch of the Large Office Building prototype is shown below. 

 

 

Note: The middle floors, since they thermally equivalent, are simulated as a single floor, and the results are 

multiplied by 8 to represent the energy consumption of the eight middle floors. 
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5.14 LARGE RETAIL 

A prototypical building energy simulation model for a large retail building was developed using the DOE-2.2 

building energy simulation program. The simulations were driven using TMY3 long-term average weather 

data. The characteristics of the prototype are summarized below. 

LARGE RETAIL PROTOTYPE BUILDING DESCRIPTION 

Characteristic Value 

Vintage Existing (1970s) vintage 

Size 130,000 square feet  

Sales area: 96,000 SF  

Storage: 18,000 SF 

Office: 6,000 SF 
Number of floors 3 

Wall construction and R-value Brick and CMU with R-7.5 

Roof construction and R-value Built-up roof, R-13.5 

Glazing type Multi-pane; SHGC= 0.73; U-value = 0.72 

Lighting power density Sales area: 2.8 W/SF 

Storage: 0.8 W/SF 
Office: 1.8 W/SF 

Plug load density Sales area: 1.1 W/SF 

Storage: 0.2 W/SF 
Office: 1.7 W/SF 

Operating hours Mon-Sat: 9am – 10pm 

Sun: 9am – 7pm 

HVAC system types 1. Central constant volume system with hydronic reheat, without 

economizer; 

2. Central constant volume system with hydronic reheat, with 

economizer; 
3. Central VAV system with hydronic reheat, with economizer 

HVAC system size 340 SF/ton 

Chiller type Water cooled and air cooled 

Chilled water system type Variable volume with 2 way control valves 

Chilled water system control Constant CHW Temp, 45 oF set point 

Boiler type Hot water, 80% efficiency 

Hot water system type Variable volume with 2 way control valves 

Hot water system control Constant HW Temp, 180 oF set point 

Thermostat set points Occupied hours: 76 oF cooling, 72 oF heating 
Unoccupied hours: 81 oF cooling, 67 oF heating 

 

Each set of measures was run using each of three different HVAC system configurations: a constant volume 

reheat system without economizer, a constant volume reheat system with economizer, and a VAV system with 

economizer. The constant volume reheat system without economizer represents a system with the most 

heating and cooling operating hours, while the VAV system with economizer represents a system with the least 

heating and cooling hours. This presents a range of system loads and energy savings for each measure 

analyzed. 
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A computer-generated sketch of the Large Retail Building prototype is shown below. 
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6 APPENDIX C: HEATING AND COOLING EFLH 

6.1.1 RESIDENTIAL EFLH 

This appendix provides heating and cooling full load hours by home type and vintage.  

Table 6-1 Residential Heating and Cooling Full Load Hours 

Home Type 
Old (built prior to 1979) Average (built 1979-2006) New (built 2007-present) 

Cooling EFLH Heating EFLH Cooling EFLH Heating EFLH Cooling EFLH Heating EFLH 

Single-family detached 

(Weight = 0.61) 
854 

965 

929 (ETG) 

841 (SJG) 

854 

965 

929 (ETG) 

841 (SJG) 

854 

965 

929 (ETG) 

841 (SJG) 

Multi-family low-rise 

(Weight = 0.37) 
600 965 600 965 600 965 

Multi-family high-rise 

(Weight 0.03) 
600 965 600 965 600 965 

Weighted Average 761 965 761 965 761 965 

 

6.1.2 C&I BUILDING TYPES 

This appendix provides heating and cooling full load hours by building type. A description of each building type is shown in 

the table below.  The primary distinction between small and large buildings is the number of floors and HVAC system type 

rather than a specific conditioned floor area criterion. Small buildings in this study utilize packaged or split unitary system 

HVAC systems or packaged terminal air conditioners (PTAC). Large buildings use built-up HVAC systems with chillers and 

boilers. 

Table 6-2 C&I Building Type Descriptions 

Building Type Description 

Assembly 
Public buildings that include community centers, libraries, performance and movie theaters, auditoria, 

police and fire stations, gymnasia, sports arenas, and  transportation terminals 

Auto Repair shops and auto dealerships, including parking lots and parking structures. 

Big Box 
Single story, high-bay retail stores with ceiling heights of 25 feet or more. Majority of floor space is 

dedicated to non-food items, but could include refrigerated and non-refrigerated food sales areas. 

Community 

College 

Community college campus and post-secondary technical and vocational education  buildings, including 

classroom, computer labs, dining and office. Conditioned by packaged HVAC systems 

Dormitory College or University dormitories 

Fast Food Self-service restaurants with primarily disposable plates, utensils etc. 

t 

+-

t 
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7 APPENDIX D: HVAC FAN AND PUMP OPERATING HOURS 

This section presents HVAC fan and pump operating hours by C&I building type. These values are the result of building 

prototype models in Appendix B: Building Prototype Descriptions. The operating hours are differentiated by facility type, 

HVAC system (large commercial only), and climate region. If climate region is unavailable, default to statewide average 

values. 

Table 7-1 Small Commercial HVAC Fan and Pump Hours 

Facility Type Climate HVAC Fan Motor  Heating Pumps 

Assembly Central 6,884 3,741 

Assembly Coastal 6,812 3,847 

Assembly Northern 6,877 4,039 

Assembly Pine Barrens 6,784 3,674 

Assembly Southwest 6,861 3,687 

Assembly Statewide Average 6,858 3,795 

Auto repair Central 6,341 4,377 

Auto repair Coastal 6,312 4,463 

Auto repair Northern 6,408 4,683 

Auto repair Pine Barrens 6,311 4,296 

Auto repair Southwest 6,287 4,302 

Auto repair Statewide Average 6,339 4,426 

Big box Central 5,669 2,725 

Big box Coastal 5,429 2,729 

Big box Northern 5,485 2,963 

Big box Pine Barrens 5,641 2,696 

Big box Southwest 5,634 2,697 

Big box Statewide Average 5,592 2,760 

Fast food restaurant Central 6,940 3,958 

Fast food restaurant Coastal 6,854 4,025 

Fast food restaurant Northern 6,893 4,210 

Fast food restaurant Pine Barrens 6,818 3,845 

Fast food restaurant Southwest 6,868 3,895 

Fast food restaurant Statewide Average 6,897 3,992 

Full service restaurant Central 6,002 3,614 

+ +-

t 

t 

t 

t 

+ +-

t 

+ +-

t 

t 

+ +-

t 

+ +-

t 

t 

+ +-

t 

+ +-

t 

t 

+ +-

t 

+ +-
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Facility Type Climate HVAC Fan Motor  Heating Pumps 

Full service restaurant Coastal 5,964 3,693 

Full service restaurant Northern 6,083 3,931 

Full service restaurant Pine Barrens 5,967 3,551 

Full service restaurant Southwest 5,997 3,588 

Full service restaurant Statewide Average 6,005 3,671 

Grocery Central 8,760 8,760 

Grocery Coastal 8,760 8,760 

Grocery Northern 8,760 8,760 

Grocery Pine Barrens 8,760 8,760 

Grocery Southwest 8,760 8,760 

Grocery Statewide Average 8,760 8,760 

Light industrial Central 4,752 2,596 

Light industrial Coastal 4,778 2,781 

Light industrial Northern 4,983 3,044 

Light industrial Pine Barrens 4,733 2,571 

Light industrial Southwest 4,825 2,706 

Light industrial Statewide Average 4,801 2,711 

Motel Central 4,540 2,216 

Motel Coastal 4,540 2,239 

Motel Northern 4,540 2,325 

Motel Pine Barrens 4,540 2,181 

Motel Southwest 4,540 2,188 

Motel Statewide Average 4,540 2,231 

Primary school  Central 5,991 4,104 

Primary school  Coastal 6,012 4,229 

Primary school  Northern 6,080 4,432 

Primary school  Pine Barrens 5,917 4,045 

Primary school  Southwest 6,011 4,081 

Primary school  Statewide Average 6,004 4,171 

Religious Central 3,493 1,915 

Religious Coastal 3,493 1,934 

Religious Northern 3,493 1,957 
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Facility Type Climate HVAC Fan Motor  Heating Pumps 

Religious Pine Barrens 3,493 1,835 

Religious Southwest 3,493 1,877 

Religious Statewide Average 3,493 1,912 

Small office Central 5,423 2,456 

Small office Coastal 5,465 2,567 

Small office Northern 5,615 2,916 

Small office Pine Barrens 5,360 2,391 

Small office Southwest 5,473 2,482 

Small office Statewide Average 5,461 2,548 

Small retail Central 5,767 3,169 

Small retail Coastal 5,767 3,304 

Small retail Northern 5,931 3,544 

Small retail Pine Barrens 5,711 3,118 

Small retail Southwest 5,770 3,196 

Small retail Statewide Average 5,789 3,252 

Warehouse Central 3,604 1,521 

Warehouse Coastal 3,604 1,610 

Warehouse Northern 3,604 1,672 

Warehouse Pine Barrens 3,604 1,489 

Warehouse Southwest 3,604 1,548 

Warehouse Statewide Average 3,604 1,560 
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Table 7-2 Large Commercial HVAC Fan and Pump Hours 

Facility Type Climate 
HVAC 

System 

HVAC 

Fan 

Motor  

Chilled 

Water 

Pump 

Hot 

Water 

Pump 

Condenser 

Water Pump 

Cooling 

Tower Fan 

Community College Central CV econ 3,480 2,216 2,780 2,644 878 

Community College Coastal CV econ 3,480 2,204 2,725 2,640 854 

Community College Northern CV econ 3,480 2,161 2,826 2,582 697 

Community College Pine Barrens CV econ 3,480 2,245 2,784 2,679 923 

Community College Southwest CV econ 3,480 2,166 2,810 2,666 939 

Community College Statewide Average CV econ 3,480 2,202 2,783 2,639 855 

Community College Central CV noecon 3,480 2,331 2,738 2,825 964 

Community College Coastal CV noecon 3,480 2,314 2,684 2,836 942 

Community College Northern CV noecon 3,480 2,272 2,755 2,767 785 

Community College Pine Barrens CV noecon 3,480 2,347 2,747 2,844 1,008 

Community College Southwest CV noecon 3,480 2,271 2,769 2,844 1,027 

Community College Statewide Average CV noecon 3,480 2,313 2,737 2,821 942 

Community College Central VAV 2,049 3,364 3,357 2,450 611 

Community College Coastal VAV 2,121 3,364 3,357 2,415 579 

Community College Northern VAV 2,173 3,364 3,357 2,360 437 

Community College Pine Barrens VAV 2,105 3,364 3,357 2,461 639 

Community College Southwest VAV 2,075 3,364 3,357 2,475 671 

Community College Statewide Average VAV 2,091 3,364 3,357 2,433 586 

Community College Central Unknown 2,493 3,026 3,172 2,538 707 

Community College Coastal Unknown 2,543 3,021 3,155 2,515 678 

Community College Northern Unknown 2,578 3,008 3,181 2,457 532 

Community College Pine Barrens Unknown 2,531 3,033 3,173 2,554 740 

Community College Southwest Unknown 2,511 3,009 3,181 2,562 768 

Community College Statewide Average Unknown 2,522 3,021 3,172 2,525 683 

Dorm Central FPFC 3,833 3,824 3,772 2,765 489 

Dorm Coastal FPFC 3,833 3,824 3,772 2,762 499 

Dorm Northern FPFC 3,833 3,824 3,772 2,729 359 

Dorm Pine Barrens FPFC 3,833 3,824 3,772 2,763 486 

Dorm Southwest FPFC 3,834 3,824 3,772 2,772 485 

Dorm Statewide Average FPFC 3,833 3,824 3,772 2,759 468 
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Facility Type Climate 
HVAC 

System 

HVAC 

Fan 

Motor  

Chilled 

Water 

Pump 

Hot 

Water 

Pump 

Condenser 

Water Pump 

Cooling 

Tower Fan 

Dorm Central Unknown 3,833 3,824 3,772 2,765 489 

Dorm Coastal Unknown 3,833 3,824 3,772 2,762 499 

Dorm Northern Unknown 3,833 3,824 3,772 2,729 359 

Dorm Pine Barrens Unknown 3,833 3,824 3,772 2,763 486 

Dorm Southwest Unknown 3,834 3,824 3,772 2,772 485 

Dorm Statewide Average Unknown 3,833 3,824 3,772 2,759 468 

Hospital Central CV econ 5,635 6,641 6,372 5,944 1,067 

Hospital Coastal CV econ 5,588 6,615 6,752 5,904 969 

Hospital Northern CV econ 5,635 6,632 6,477 5,864 798 

Hospital Pine Barrens CV econ 5,651 6,624 6,449 5,940 1,023 

Hospital Southwest CV econ 5,603 6,613 6,680 5,943 1,056 

Hospital Statewide Average CV econ 5,626 6,630 6,493 5,923 999 

Hospital Central CV noecon 5,639 6,970 6,808 6,068 1,149 

Hospital Coastal CV noecon 5,584 6,930 6,789 5,996 1,048 

Hospital Northern CV noecon 5,627 7,000 6,631 5,993 881 

Hospital Pine Barrens CV noecon 5,657 6,954 6,897 6,067 1,102 

Hospital Southwest CV noecon 5,600 6,916 6,581 6,055 1,135 

Hospital Statewide Average CV noecon 5,626 6,961 6,759 6,042 1,081 

Hospital Central VAV 5,712 6,656 5,312 5,909 991 

Hospital Coastal VAV 5,690 6,631 6,137 5,882 906 

Hospital Northern VAV 5,732 6,619 5,909 5,844 745 

Hospital Pine Barrens VAV 5,736 6,626 4,730 5,912 957 

Hospital Southwest VAV 5,704 6,628 5,997 5,912 985 

Hospital Statewide Average VAV 5,714 6,639 5,557 5,894 931 

Hospital Central Unknown 5,700 6,680 5,517 5,925 1,009 

Hospital Coastal Unknown 5,673 6,653 6,238 5,893 922 

Hospital Northern Unknown 5,716 6,651 6,012 5,857 760 

Hospital Pine Barrens Unknown 5,723 6,652 5,040 5,927 974 

Hospital Southwest Unknown 5,687 6,650 6,098 5,926 1,003 

Hospital Statewide Average Unknown 5,699 6,664 5,728 5,908 949 

I I I I I I I 
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Facility Type Climate 
HVAC 

System 

HVAC 

Fan 

Motor  

Chilled 

Water 

Pump 

Hot 

Water 

Pump 

Condenser 

Water Pump 

Cooling 

Tower Fan 

Hotel Central CV econ 8,664 6,026 7,310 6,992 2,490 

Hotel Coastal CV econ 8,665 5,744 7,309 6,939 2,347 

Hotel Northern CV econ 8,668 5,918 7,328 6,839 2,025 

Hotel Pine Barrens CV econ 8,665 5,772 7,313 6,988 2,438 

Hotel Southwest CV econ 8,664 6,042 7,306 7,016 2,516 

Hotel Statewide Average CV econ 8,665 5,936 7,313 6,960 2,385 

Hotel Central CV noecon 8,664 6,527 7,234 7,967 3,335 

Hotel Coastal CV noecon 8,665 6,243 7,227 7,940 3,233 

Hotel Northern CV noecon 8,668 6,424 7,248 7,826 2,850 

Hotel Pine Barrens CV noecon 8,665 6,249 7,238 7,958 3,284 

Hotel Southwest CV noecon 8,664 6,539 7,228 7,967 3,336 

Hotel Statewide Average CV noecon 8,665 6,435 7,235 7,938 3,231 

Hotel Central VAV 8,619 5,372 6,172 6,857 2,210 

Hotel Coastal VAV 8,617 5,142 7,179 6,801 2,062 

Hotel Northern VAV 8,618 5,456 6,178 6,689 1,733 

Hotel Pine Barrens VAV 8,619 5,593 6,178 6,856 2,150 

Hotel Southwest VAV 8,619 5,384 7,185 6,875 2,206 

Hotel Statewide Average VAV 8,619 5,375 6,446 6,822 2,098 

Hotel Central Unknown 8,664 6,026 7,310 6,992 2,490 

Hotel Coastal Unknown 8,665 5,744 7,309 6,939 2,347 

Hotel Northern Unknown 8,668 5,918 7,328 6,839 2,025 

Hotel Pine Barrens Unknown 8,665 5,772 7,313 6,988 2,438 

Hotel Southwest Unknown 8,664 6,042 7,306 7,016 2,516 

Hotel Statewide Average Unknown 8,665 5,936 7,313 6,960 2,385 

High School Central CV econ 1,953 1,127 1,319 1,644 612 

High School Coastal CV econ 1,953 1,126 1,322 1,643 595 

High School Northern CV econ 1,953 1,108 1,351 1,610 518 

High School Pine Barrens CV econ 1,953 1,142 1,400 1,663 639 

High School Southwest CV econ 1,953 1,141 1,317 1,654 609 

High School Statewide Average CV econ 1,953 1,127 1,333 1,641 596 

I I I I I I I 
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Facility Type Climate 
HVAC 

System 

HVAC 

Fan 

Motor  

Chilled 

Water 

Pump 

Hot 

Water 

Pump 

Condenser 

Water Pump 

Cooling 

Tower Fan 

High School Central CV noecon 1,953 1,372 1,311 1,881 855 

High School Coastal CV noecon 1,953 1,398 1,313 1,882 848 

High School Northern CV noecon 1,953 1,342 1,259 1,848 768 

High School Pine Barrens CV noecon 1,953 1,344 1,350 1,875 860 

High School Southwest CV noecon 1,953 1,335 1,310 1,872 835 

High School Statewide Average CV noecon 1,953 1,364 1,307 1,874 838 

High School Central VAV 1,522 1,120 969 1,583 489 

High School Coastal VAV 1,502 1,132 1,042 1,571 462 

High School Northern VAV 1,480 1,099 1,007 1,539 384 

High School Pine Barrens VAV 1,520 1,146 973 1,592 512 

High School Southwest VAV 1,507 1,141 995 1,581 477 

High School Statewide Average VAV 1,510 1,124 990 1,574 468 

High School Central Unknown 1,655 1,160 1,076 1,638 565 

High School Coastal Unknown 1,642 1,172 1,128 1,631 542 

High School Northern Unknown 1,627 1,138 1,099 1,598 464 

High School Pine Barrens Unknown 1,654 1,176 1,098 1,647 585 

High School Southwest Unknown 1,645 1,171 1,094 1,638 553 

High School Statewide Average Unknown 1,647 1,161 1,093 1,631 545 

Large Office Central CV econ 4,956 2,938 2,435 4,273 558 

Large Office Coastal CV econ 4,966 2,972 2,495 4,328 476 

Large Office Northern CV econ 4,963 2,922 2,529 4,290 379 

Large Office Pine Barrens CV econ 4,950 2,967 2,465 4,329 512 

Large Office Southwest CV econ 4,917 2,973 2,462 4,323 567 

Large Office Statewide Average CV econ 4,954 2,948 2,467 4,297 510 

Large Office Central CV noecon 4,955 3,418 2,421 5,076 678 

Large Office Coastal CV noecon 4,960 3,473 2,479 5,183 605 

Large Office Northern CV noecon 4,953 3,431 2,512 5,133 499 

Large Office Pine Barrens CV noecon 4,946 3,435 2,449 5,137 633 

Large Office Southwest CV noecon 4,904 3,450 2,446 5,134 689 

Large Office Statewide Average CV noecon 4,949 3,434 2,452 5,116 632 

I I I I I I I 
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Facility Type Climate 
HVAC 

System 

HVAC 

Fan 

Motor  

Chilled 

Water 

Pump 

Hot 

Water 

Pump 

Condenser 

Water Pump 

Cooling 

Tower Fan 

Large Office Central VAV 3,866 2,810 2,268 3,937 289 

Large Office Coastal VAV 3,862 2,815 2,295 3,957 239 

Large Office Northern VAV 3,914 2,779 2,338 3,949 182 

Large Office Pine Barrens VAV 3,900 2,827 2,291 3,964 266 

Large Office Southwest VAV 3,837 2,848 2,291 3,985 304 

Large Office Statewide Average VAV 3,874 2,811 2,289 3,951 262 

Large Office Central Unknown 4,018 2,861 2,290 4,040 335 

Large Office Coastal Unknown 4,016 2,872 2,322 4,069 282 

Large Office Northern Unknown 4,060 2,835 2,364 4,056 218 

Large Office Pine Barrens Unknown 4,047 2,879 2,314 4,072 309 

Large Office Southwest Unknown 3,987 2,899 2,314 4,089 350 

Large Office Statewide Average Unknown 4,025 2,865 2,313 4,056 305 

Large Retail Central CV econ 4,540 2,364 2,183 3,531 1,124 

Large Retail Coastal CV econ 4,540 2,334 2,181 3,503 1,051 

Large Retail Northern CV econ 4,540 2,283 2,191 3,457 905 

Large Retail Pine Barrens CV econ 4,540 2,368 2,184 3,552 1,123 

Large Retail Southwest CV econ 4,540 2,369 2,185 3,539 1,130 

Large Retail Statewide Average CV econ 4,540 2,347 2,184 3,517 1,075 

Large Retail Central CV noecon 4,540 2,633 2,123 3,840 1,314 

Large Retail Coastal CV noecon 4,540 2,614 2,118 3,813 1,257 

Large Retail Northern CV noecon 4,540 2,568 2,127 3,774 1,088 

Large Retail Pine Barrens CV noecon 4,540 2,632 2,125 3,845 1,306 

Large Retail Southwest CV noecon 4,540 2,637 2,124 3,838 1,315 

Large Retail Statewide Average CV noecon 4,540 2,619 2,123 3,825 1,266 

Large Retail Central VAV 4,201 2,276 1,901 3,215 746 

Large Retail Coastal VAV 4,176 2,251 1,893 3,181 685 

Large Retail Northern VAV 4,172 2,203 1,910 3,144 560 

Large Retail Pine Barrens VAV 4,201 2,279 1,901 3,207 732 

Large Retail Southwest VAV 4,183 2,280 1,898 3,229 750 

Large Retail Statewide Average VAV 4,190 2,260 1,901 3,198 704 

I I I I I I I 
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Facility Type Climate 
HVAC 

System 

HVAC 

Fan 

Motor  

Chilled 

Water 

Pump 

Hot 

Water 

Pump 

Condenser 

Water Pump 

Cooling 

Tower Fan 

Large Retail Central Unknown 4,255 2,311 1,941 3,291 822 

Large Retail Coastal Unknown 4,234 2,287 1,934 3,258 760 

Large Retail Northern Unknown 4,231 2,239 1,950 3,219 630 

Large Retail Pine Barrens Unknown 4,256 2,315 1,941 3,286 809 

Large Retail Southwest Unknown 4,240 2,316 1,939 3,303 826 

Large Retail Statewide Average Unknown 4,246 2,296 1,941 3,274 778 

University Central CV econ 3,943 2,792 3,318 3,307 1,319 

University Coastal CV econ 3,943 2,867 3,280 3,292 1,276 

University Northern CV econ 3,943 2,869 3,311 3,268 1,142 

University Pine Barrens CV econ 3,943 2,555 3,277 3,336 1,386 

University Southwest CV econ 3,943 2,850 3,287 3,316 1,360 

University Statewide Average CV econ 3,943 2,797 3,303 3,302 1,294 

University Central CV noecon 3,943 3,212 3,228 3,714 1,866 

University Coastal CV noecon 3,943 3,286 3,240 3,680 1,832 

University Northern CV noecon 3,943 3,163 3,273 3,652 1,676 

University Pine Barrens CV noecon 3,943 3,213 3,244 3,679 1,870 

University Southwest CV noecon 3,943 3,207 3,224 3,693 1,883 

University Statewide Average CV noecon 3,943 3,215 3,239 3,692 1,830 

University Central VAV 2,548 2,503 2,977 3,246 1,192 

University Coastal VAV 2,608 2,368 2,452 3,253 1,175 

University Northern VAV 2,553 2,503 2,618 3,196 1,002 

University Pine Barrens VAV 2,642 2,531 2,349 3,275 1,268 

University Southwest VAV 2,605 2,257 3,116 3,267 1,248 

University Statewide Average VAV 2,575 2,457 2,778 3,244 1,172 

University Central Unknown 2,980 2,658 3,069 3,328 1,316 

University Coastal Unknown 3,021 2,588 2,702 3,325 1,293 

University Northern Unknown 2,984 2,662 2,827 3,278 1,128 

University Pine Barrens Unknown 3,045 2,640 2,632 3,347 1,380 

University Southwest Unknown 3,020 2,496 3,159 3,341 1,364 

University Statewide Average Unknown 2,999 2,627 2,931 3,322 1,293 

I I I I I I I 
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8 APPENDIX E: CODE-COMPLIANT EFFICIENCIES 

This appendix includes code-compliant effincies for HVAC and hot water equipment. These efficiency ratings should be 

used as baseline parameters according to the following guidelines, unless otherwise specified in the measure: 

• When a measure calls for code baseline (TOS/NC), use the current NJ building code. At the time of this writing, NJ 

energy code is defined by ASHRAE 90.1-2019 and IECC 2021. 

• When a measure calls for exising baseline (EREP/RF/ERET), use the actual site-specific efficiency if possible. If the site-

specific efficiency is unknown, use the code-compliant efficiency from the year of installation. Code-compliant 

efficiencies from 2013 (10 year vintage) are included here and may be used if the installation year cannot be 

estimated. 

8.1 CONVERTING BETWEEN SEER/SEER2, HSPF/HSPF2 

To covert between SEER and SEER2 or HSPF and HSPF2, use the table below (interpolate as needed) 

Table 8-1 SEER/SEER2 and HSPF/HSPF2 Conversions 

SEER2 SEER HSPF2 HSPF 

12.4 13 6.7 8.0 

13.4 14 7.1 8.5 

14.3 15 7.5 8.8 

15.2 16 7.8 9.2 

16 17 8 9.5 

17 18 8.4 10 

18 19 8.5 10.2 

19 20 8.9 10.8 

20 21 9.1 11 

21 22 9.3 11.3 

22 23 9.7 11.9 

23 24 10 12.4 

  10.4 12.9 
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9 APPENDIX F: HVAC INTERACTIVITY FACTORS 

 

The values below are taken from NY TRM v10, Appendix D, for NYC. NYC climate is the most similar to a statewide NJ 

approximation of the NY weather cities. These values are to be used if there is not a measure-specific value presented. If 

the building and/or HVAC system type is unknown, the default values in Table 9-1 may be used.  

Table 9-1 Default Values 

HVACc HVACd HVACff 

0.080  0.175  -0.002  

 

Table 9-2 Residential and Small Commercial 

Building Type 
AC with fuel heat Heat Pump AC with electric heat Electric heat only Fuel Heat only 

HVACc  HVACd  HVACff  HVACc  HVACd  HVACff  HVACc  HVACd  HVACff  HVACc  HVACd  HVACff  HVACc  HVACd  HVACff  

Single-Family 

Residential 
0.077  0.085  -0.002  -0.105  0.111  0.000  -0.579  0.085  0.000  -0.403  0.000  0.000  0.000  0.000  -0.002  

Multifamily low rise 0.055  0.136  -0.002  -0.064  0.163  0.000  -0.260  0.136  0.000  -0.320  0.000  0.000  -0.005  0.000  -0.002  

Assembly 0.160  0.200  -0.002  -0.052  0.200  0.000  -0.243  0.200  0.000  -0.400  0.000  0.000  0.000  0.000  -0.002  

Auto Repair 0.076  0.200  -0.004  -0.308  0.200  0.000  -0.795  0.200  0.000  -0.891  0.000  0.000  0.000  0.000  -0.004  

Big Box 0.170  0.200  -0.001  0.055  0.200  0.000  -0.065  0.200  0.000  -0.226  0.000  0.000  0.000  0.000  -0.001  

Elementary School 0.110  0.200  -0.003  -0.150  0.200  0.000  -0.481  0.200  0.000  -0.646  0.000  0.000  0.000  0.000  -0.003  

Fast Food 0.110  0.200  -0.003  -0.471  0.200  0.000  -0.471  0.200  0.000  -0.827  0.000  0.000  0.000  0.000  -0.004  

Full Service Restaurant 0.110  0.200  -0.003  -0.486  0.200  0.000  -0.486  0.200  0.000  -0.637  0.000  0.000  0.000  0.000  -0.003  

Grocery 0.170  0.200  -0.001  0.055  0.200  0.000  -0.065  0.200  0.000  -0.226  0.000  0.000  0.000  0.000  -0.001  

Light Industrial 0.100  0.200  -0.002  -0.083  0.200  0.000  -0.313  0.200  0.000  -0.415  0.000  0.000  0.000  0.000  -0.002  

Motel 0.114  0.200  -0.002  -0.155  0.200  0.000  -0.340  0.200  0.000  -0.482  0.000  0.000  0.000  0.000  -0.002  

Religious 0.092  0.200  -0.001  -0.060  0.200  0.000  -0.199  0.200  0.000  -0.291  0.000  0.000  0.000  0.000  -0.001  

Small Office 0.120  0.200  -0.002  -0.003  0.200  0.000  -0.157  0.200  0.000  -0.239  0.000  0.000  0.000  0.000  -0.001  

Small Retail 0.130  0.200  -0.002  -0.044  0.200  0.000  -0.258  0.200  0.000  -0.375  0.000  0.000  0.000  0.000  -0.002  

Warehouse 0.078  0.200  -0.002  -0.109  0.200  0.000  -0.273  0.200  0.000  -0.352  0.000  0.000  0.000  0.000  -0.002  

Other 0.114  0.200  -0.002  -0.155  0.200  0.000  -0.340  0.200  0.000  -0.482  0.000  0.000  0.000  0.000  -0.002  
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10 APPENDIX G: NATURAL GAS PEAK DAY FACTORS 

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

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

Economics study are used to calculate peak gas savings:243  

Table 10-1 Design Day Conditions 

Condition 
Average Heating Degree days base 65 

(Deg F – day) 
Average Daily Temperature (Deg F) 

Winter Design Day 66.4 -1.4 

 

Peak Day Factors (PDF) are defined as the ratio of the gas savings during the gas peak day to the annual gas savings.  Peak 

day factors are defined using one of four methods depending on the measure type: 

Table 10-2 Peak Day Factor Methods 

Peak Day Factor 

Method 
Definition Measure Type 

1 - day per year ratio = 1/days per year 
Used for non weather sensitive measure that may be in operation for 

different number of days per year. 

2 - FLH ratio 
FLH (peak gas day) / 

Annual FLH 

Weather sensitive measures where the annual savings are expressed as 

a function of heating equivalent full load hours 

3 - HDD ratio 
HDD peak gas day / 

Annual HDD 

Weather sensitive measures where the annual savings are expressed as 

a function of heating degree days 

4 - hr per year ratio 
24 / annual heating hr 

per year 

HVAC interactive effects of lighting or other internal loads on heating 

energy 

 

10.1 MEASURE LIST 

The following Table shows the PDF method assignment and the PDF value or PDF table look up for each measure in the 

TRM.  Note, if the PDF method is N/A, the measure does not save gas during the peak day and the PDF is zero. 

Table 10-3 Residential Measure PDF Method Assignment 

End-Use Measure Name PDF method PDF 

Appliance Recycling Dehumidifier recycling N/A  

Appliance Recycling Refrigerator & Freezer recycling N/A  

Appliance Recycling Room A/C recycling N/A  

 

243 Reference London Economics study 

+- + 
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oversizing is assumed to vary linearly with the difference between the building heating base temperature and the outdoor 

temperature.  The system oversizing and the number of heating equivalent full load hours during the peak gas day are 

shown in the Table below: 

Table 10-7 Full Load Hours during the Peak Gas Day 

Parameter Northern Central 
Pine 

Barrens 
Southwest Coastal 

Statewide 

Average 

ASHRAE 1% Heating Design 

Temperature 
6 7 3 10 14  

Heating base temperature 65 65 65 65 65  

Peak Gas Design Temperature -1.4 -1.4 -1.4 -1.4 -1.4  

Oversizing Factor at ASHRAE 

Design Temperature 
1.2 1.2 1.2 1.2 1.2  

Oversizing Factor at Peak Gas 

Design Temperature 
1.07 1.05 1.12 0.99 0.92  

Peak Gas Day Full Load Hours 22.5 22.9 21.4 24.0 24.0 23.0 

 

For example, the PDF for a high school with a VAV system in the Central climate region is calculated as follows: 

PDF = FLH (peak gas day) / Annual FLH 

 = 22.9 / 254 

 = 0.09 

 

Residential PDFs are defined as shown in the Table below: 

Table 10-8 Residential Building PDFs Using the Full Load Hour Method 

Facility Type Northern Central Pine Barrens Southwest Coastal Statewide Average 

Single Family  0.023446 0.023851 0.022312 0.025 0.025 0.023923 

Multi Family Low Rise 0.023446 0.023851 0.022312 0.025 0.025 0.023923 

Multi Family High Rise 0.023446 0.023851 0.022312 0.025 0.025 0.023923 

 

The PDFs by commercial building type and climate zone are calculated from the heating full load hours shown inAppendix 

C: Heating and Cooling EFLH.  The PDFs associated with small commercial buildings by climate zone are shown below: 
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Table 10-9 Small Commercial Building PDFs using the Full Load Hour Method 

Facility Type Northern Central Pine Barrens Southwest Coastal SW average 

Assembly 0.02906 0.03437 0.03282 0.03413 0.03016 0.03244 

Auto repair 0.00943 0.01113 0.01029 0.01148 0.01121 0.01077 

Light industrial 0.02157 0.02949 0.02788 0.02775 0.02589 0.02687 

Lodging – Motel 0.04320 0.05674 0.05163 0.05894 0.05018 0.05254 

Office – small 0.03844 0.05627 0.05021 0.05929 0.05090 0.05109 

Other 0.02462 0.03057 0.02889 0.03058 0.02817 0.02883 

Religious worship 0.02689 0.03150 0.03016 0.03245 0.03095 0.03050 

Restaurant – fast food 0.02050 0.02561 0.02482 0.02504 0.02272 0.02396 

Restaurant – full service 0.02055 0.02534 0.02420 0.02519 0.02262 0.02380 

Retail – big box 0.05236 0.06632 0.06460 0.06699 0.06025 0.06240 

Retail – Grocery 0.02203 0.02508 0.02487 0.02407 0.02105 0.02364 

Retail – small 0.02940 0.03941 0.03692 0.03971 0.03662 0.03665 

School – primary 0.02124 0.02622 0.02521 0.02540 0.02355 0.02460 

Warehouse 0.03736 0.04709 0.04432 0.04789 0.04750 0.04500 

 

Table 10-10 Large Commercial Building PDFs using the Full Load Hour Method 

Facility Type HVAC System Northern Central Pine Barrens Southwest Coastal SW average 

Dormitory Fan coil 0.03899 0.05067 0.04547 0.05187 0.04759 0.04736 

Community college CV econ 0.01500 0.01670 0.01549 0.01617 0.01767 0.01635 

 CV noecon 0.01680 0.01886 0.01722 0.01787 0.01971 0.01832 

 VAV 0.04677 0.05876 0.06401 0.04717 0.06348 0.05596 

 Unknown 0.02914 0.03419 0.03357 0.03041 0.03635 0.03303 

High school CV econ 0.02326 0.02413 0.02334 0.02707 0.02400 0.02418 

 CV noecon 0.02482 0.02638 0.02538 0.02886 0.02627 0.02624 

 VAV 0.06197 0.09023 0.07910 0.07765 0.07338 0.07863 

 Unknown 0.04159 0.05013 0.04657 0.05004 0.04595 0.04741 

Hospital CV econ 0.00497 0.00618 0.00534 0.00607 0.00574 0.00577 

 CV noecon 0.00476 0.00558 0.00498 0.00647 0.00615 0.00553 

 VAV 0.04240 0.06126 0.05741 0.05824 0.05347 0.05512 

 Unknown 0.01897 0.02440 0.02189 0.02502 0.02344 0.02295 

Hotel CV econ 0.02071 0.02377 0.02198 0.02282 0.01762 0.02169 

I I I I I I 
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Facility Type HVAC System Northern Central Pine Barrens Southwest Coastal SW average 

 CV noecon 0.02707 0.03211 0.02932 0.03111 0.02419 0.02921 

 VAV 0.06579 0.08427 0.07278 0.09111 0.07017 0.07746 

 Unknown 0.02346 0.02732 0.02513 0.02632 0.02039 0.02489 

Large Office CV econ 0.00992 0.01097 0.01006 0.01207 0.01075 0.01076 

 CV noecon 0.00978 0.01090 0.01000 0.01201 0.01053 0.01065 

 VAV 0.05415 0.06252 0.05692 0.08673 0.05746 0.06138 

 Unknown 0.03323 0.03765 0.03441 0.04641 0.03555 0.03691 

Large Retail CV econ 0.01080 0.01127 0.01055 0.01172 0.01125 0.01116 

 CV noecon 0.01127 0.01171 0.01087 0.01205 0.01148 0.01154 

 VAV 0.03100 0.03548 0.03388 0.03706 0.03048 0.03375 

 Unknown 0.02404 0.02659 0.02517 0.02768 0.02402 0.02565 

University CV econ 0.01645 0.01836 0.01830 0.02045 0.01983 0.01844 

 CV noecon 0.01713 0.02066 0.02002 0.02220 0.02210 0.02028 

 VAV 0.04307 0.03250 0.06014 0.03071 0.06146 0.03870 

 Unknown 0.02900 0.02690 0.03612 0.02700 0.03838 0.02952 

 

10.4 TYPE 3 – HEATING DEGREE-DAY RATIO 

The Heating Degree Day Ratio Method is used for weather sensitive measures where the annual savings are expressed as a 

function of heating degree days.  The PDF is define as: 

PDF = HDD peak gas day / Annual HDD 

Annual degree day data for each of the NJ climate zones along with the daily HDD during the peak day and the associated 

PDFs are shown in the table below: 

Table 10-11 Peak Day Factors Using the Degree Day Ratio Method 

 
Climate zone 

Northern Central Pine barrens Southwest Coastal SW Average 

Annual HDD(65) 6,136 5,588 5,529 5,658 4,795 5,553 

Gas Peak Day HDD(65)  66.4 66.4 66.4 66.4 66.4 66.4 

PDF 0.0108 0.0119 0.0120 0.0117 0.0138 0.0120 

 

10.5 TYPE 4 – HOURS PER YEAR RATIO 
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The hours per year ratio method is based on the ratio of the number of heating system operating hours during the peak 

gas day to the annual number of heating system operating hours.  This method is used to calculate PDFs for HVAC 

interactive effects of lighting or other internal loads on heating energy.  The PDF is defined as: 

PDF = 24 / annual heating hr per year 

Heating system operating hours by building type and climate zone are shown in the Tables below: 

Table 10-12 Heating System Operating Hours and Peak Day Factors for Small Commercial Buildings 

Building Climate Heating Hours PDF 

Assembly Central 3,741 0.006415 

Assembly Coastal 3,847 0.006239 

Assembly Northern 4,039 0.005942 

Assembly Pine Barrens 3,674 0.006532 

Assembly Southwest 3,687 0.006509 

Assembly Statewide Average 3,795 0.006324 

Auto repair Central 4,377 0.005483 

Auto repair Coastal 4,463 0.005378 

Auto repair Northern 4,683 0.005125 

Auto repair Pine Barrens 4,296 0.005587 

Auto repair Southwest 4,302 0.005579 

Auto repair Statewide Average 4,426 0.005423 

Big box Central 2,725 0.008807 

Big box Coastal 2,729 0.008794 

Big box Northern 2,963 0.0081 

Big box Pine Barrens 2,696 0.008902 

Big box Southwest 2,697 0.008899 

Big box Statewide Average 2,760 0.008696 

Fast food restaurant Central 3,958 0.006064 

Fast food restaurant Coastal 4,025 0.005963 

Fast food restaurant Northern 4,210 0.005701 

Fast food restaurant Pine Barrens 3,845 0.006242 

Fast food restaurant Southwest 3,895 0.006162 

Fast food restaurant Statewide Average 3,992 0.006012 

Full service restaurant Central 3,614 0.006641 

Full service restaurant Coastal 3,693 0.006499 



 

832 

 

Building Climate Heating Hours PDF 

Full service restaurant Northern 3,931 0.006105 

Full service restaurant Pine Barrens 3,551 0.006759 

Full service restaurant Southwest 3,588 0.006689 

Full service restaurant Statewide Average 3,671 0.006538 

Grocery Central 8,760 0.00274 

Grocery Coastal 8,760 0.00274 

Grocery Northern 8,760 0.00274 

Grocery Pine Barrens 8,760 0.00274 

Grocery Southwest 8,760 0.00274 

Grocery Statewide Average 8,760 0.00274 

Light industrial Central 2,596 0.009245 

Light industrial Coastal 2,781 0.00863 

Light industrial Northern 3,044 0.007884 

Light industrial Pine Barrens 2,571 0.009335 

Light industrial Southwest 2,706 0.008869 

Light industrial Statewide Average 2,711 0.008852 

Motel Central 2,216 0.01083 

Motel Coastal 2,239 0.010719 

Motel Northern 2,325 0.010323 

Motel Pine Barrens 2,181 0.011004 

Motel Southwest 2,188 0.010969 

Motel Statewide Average 2,231 0.010756 

Primary school  Central 4,104 0.005848 

Primary school  Coastal 4,229 0.005675 

Primary school  Northern 4,432 0.005415 

Primary school  Pine Barrens 4,045 0.005933 

Primary school  Southwest 4,081 0.005881 

Primary school  Statewide Average 4,171 0.005754 

Religious Central 1,915 0.012533 

Religious Coastal 1,934 0.01241 

Religious Northern 1,957 0.012264 

Religious Pine Barrens 1,835 0.013079 
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Religious Southwest 1,877 0.012786 

Religious Statewide Average 1,912 0.012551 

Small office Central 2,456 0.009772 

Small office Coastal 2,567 0.009349 

Small office Northern 2,916 0.00823 

Small office Pine Barrens 2,391 0.010038 

Small office Southwest 2,482 0.00967 

Small office Statewide Average 2,548 0.00942 

Small retail Central 3,169 0.007573 

Small retail Coastal 3,304 0.007264 

Small retail Northern 3,544 0.006772 

Small retail Pine Barrens 3,118 0.007697 

Small retail Southwest 3,196 0.007509 

Small retail Statewide Average 3,252 0.007381 

Warehouse Central 1,521 0.015779 

Warehouse Coastal 1,610 0.014907 

Warehouse Northern 1,672 0.014354 

Warehouse Pine Barrens 1,489 0.016118 

Warehouse Southwest 1,548 0.015504 

Warehouse Statewide Average 1,560 0.015381 

 

Table 10-13 Heating System Operating Hours and Peak Day Factors for Large Commercial buildings 

Building System Climate Heating hours PDF 

Community College Any Statewide Average 3,364 0.007135 

Dorm Any Statewide Average 3,824 0.006276 

Hospital Any Statewide Average 8,756 0.002741 

Hotel Any Statewide Average 8,665 0.00277 

High School Any Statewide Average 1,947 0.01233 

Large Office Any Statewide Average 5,516 0.004351 

Large Retail Any Statewide Average 4,540 0.005287 

University Any Statewide Average 3,833 0.006262 
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11 APPENDIX H: NET-TO-GROSS FACTORS 

This appendix has values by Utility, Program, Subprogram, and Measure. Values are derived or informed by NJ utility and state evaluation studies, which may involve 

primary or secondary research. The hierarchy of application values for NTG is: 

1. Use IOU-specific value from PY3 

2. Use IOU-specific value from PY2 

3. Use Statewide value if PY3 or PY2 results are not available 

4. Use literature review results if no statewide value is available 

In limited cases with approval by SWE, utilities that have conducted rigorous analyses of the TRM value may adopt a statewide value rather than apply the utility 

value. This is allowed to ensure that utilities conducting strong research are not at a disadvantage.  For those utilities not completing evaluations of these TRM 

elements that meet the SWE-assigned cadence and rigor, SWE and BPU will determine the value to be assigned in the TRM.  The statewide value or the utility’s 

previous values may not be the default in those cases. 

11.1 RESIDENTIAL 

Table 11-1 Residential NTG 
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Res Clothes Washer 
Appliance 

Rebates 
Downstream Electric 0.51 0.57 PY3 0.44 0.42     0.61 0.42   

ACE - PY2; 

ETG/PSEG/SJG - PY3 
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MF Clothes Washer 
Appliance 

Rebates 
Downstream Electric 0.56     0.54             PY2 

Res Room Air 

Conditioner 

Appliance 

rebates 
All modes Electric 0.54             0.84     PY2 

Res Clothes Dryer 
Appliance 

Rebates 
Downstream Electric 0.58 0.57 PY3 0.54 0.43     0.63 0.43   

ACE - PY2; 

ETG/PSEG/SJG - PY3 

Res Clothes Dryer 
Appliance 

Rebates 
Downstream 

Natural 

Gas 
0.58 0.56 PY3 0.57 0.43   0.44 0.63 0.43   

ACE/NJNG - PY2; 

ETG/PSEG/SJG - PY3 

Res Dishwasher 
Appliance 

Rebates 
Downstream Electric 0.52     0.54       0.43     

ACE - PY2; PSEG - 

PY3 

MF Dishwasher 
Appliance 

Rebates 
Downstream Electric 0.57     0.54       0.43     

ACE - PY2; PSEG - 

PY3 

Res Induction 

Range/Cooktop 

Appliance 

Rebates 
Downstream Electric 0.67     0.54             PY2 

Res Refrigerators 
Appliance 

rebates 
Downstream Electric 0.47 0.54 PY3 0.43       0.54     

ACE - PY2; PSEG - 

PY3 

MF Refrigerators 
Appliance 

rebates 
Downstream Electric 0.52     0.54             PY2 

MF Refrigerators 
Moderate 

Income 
Direct Install Electric 0.52                     

Res Freezers 
Appliance 

Rebates 
Downstream Electric 0.52     0.54             PY2 
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Res Water Cooler 
Appliance 

Rebates 
Downstream Electric 0.52     0.54             PY2 

Res Air Purifier 
Appliance 

Markdown 
Upstream Electric 0.65                     

Res Air Purifier Marketplace Online Electric 0.65 0.87 PY3     0.71   0.87     
JCPL - PY2; PSEG - 

PY3 

Res Dehumidifier 
Appliance 

Rebates 
Upstream Electric 0.49             0.87       

Res Dehumidifier Marketplace Online Electric 0.49         0.71   0.87     PY2 

Res Refrigerator 

Recycling 

Appliance 

recycling 
Downstream Electric 0.51 0.53 PY3     0.37   0.60     

PSEG - PY2; JCPL - 

PY3 

Res Freezer Recycling 
Appliance 

Recycling 
Downstream Electric 0.58         0.50   0.62     

PSEG - PY2; JCPL - 

PY3 

Res Room AC Unit 

Recycling 

Appliance 

recycling 
Downstream Electric 0.5         0.46   0.62     PSEG PY2; JCPL - PY3 

Res Dehumidifier 

Recycling 

Appliance 

Recycling 
Downstream Electric 0.41         0.60   0.62     PSEG PY2; JCPL - PY3 

Res Cold Climate ASHP 
Moderate 

Income 
Direct Install Electric 0.76                     

MF ASHP 
Moderate 

Income 
Direct Install Electric 0.93                     

MF Ductless HP 
Moderate 

Income 
Direct Install Electric 0.93                     
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MF PTAC 
Moderate 

Income 
Direct Install Electric 0.93                     

MF PTHP 
Moderate 

Income 
Direct Install Electric 0.93                     

Res ASHP HVAC Downstream Electric 0.62 0.67 PY3 0.46   0.64         ACE - PY2; JCPL - PY3 

Res ASHP HVAC Hybrid Electric 0.65                     

Res ASHP 
Moderate 

Income 
Direct Install Electric 0.69                     

Res Boiler Controls HVAC Downstream 
Natural 

Gas 
0.75     0.56             PY2 

Res Boiler Controls HVAC Hybrid 
Natural 

Gas 
0.8                     

Res Boiler Controls 
Moderate 

Income 
Direct Install 

Natural 

Gas 
0.85                     

Res Filter Whistle Existing Homes  Direct Install Electric 0.6     0.80             PY2 

Res Filter Whistle Existing Homes  Direct Install 
Natural 

Gas 
0.6     0.81             PY2 

Res Ceiling Fan HVAC Upstream Electric 0                     

Res Smart Thermostat 
Appliance 

Rebates 
Downstream Electric 0.71 0.71 PY3 0.46       0.71     

ACE - PY2; PSEG - 

PY3 

Res Smart Thermostat 
Appliance 

Rebates 
Downstream 

Natural 

Gas 
0.71 0.71 PY3 0.56       0.71     

ACE - PY2; PSEG - 

PY3 
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Res Smart Thermostat HVAC Hybrid Electric 0.75 0.87 PY3     0.71         PY3 

Res Smart Thermostat HVAC Hybrid 
Natural 

Gas 
0.75 0.87 PY3                 

Res Smart Thermostat HVAC Upstream Electric 0.71       0.88       0.88     

Res Smart Thermostat HVAC Upstream 
Natural 

Gas 
0.71       0.88       0.88     

Res Smart Thermostat Marketplace Online Electric 0.71 0.90 PY3 0.63 0.88 1.00   0.91 0.88   PY3 

Res Smart Thermostat Marketplace Online 
Natural 

Gas 
0.71 0.90 PY3   0.88 1.00 0.74 0.91 0.88   

NJNG - PY2; 

ACE/ETG/JCPL/PSEG/

SJG - PY3 

Res Smart Thermostat 
Moderate 

Income 
Direct Install Electric 0.79           1.00 0.81     PY2 

Res Smart Thermostat 
Moderate 

Income 
Direct Install 

Natural 

Gas 
0.79           1.00 0.81     PY2 

Res Central AC HVAC Downstream Electric 0.74     0.60   0.61         ACE - PY2; JCPL - PY3 

Res Central AC HVAC Hybrid Electric 0.78                     

Res Central AC 
Moderate 

Income 
Direct Install Electric 0.81                     

Res Mini Split AC HVAC Downstream Electric 0.62     0.56   0.61         ACE - PY2; JCPL - PY3 

Res Mini Split AC HVAC Hybrid Electric 0.65                     

Res Mini Split AC 
Moderate 

Income 
Direct Install Electric 0.69                     
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Res Mini Split Heat 

Pump 

Moderate 

Income 
Direct Install Electric 0.75                     

Res PTAC  Multi-Family Downstream Electric 0.93                     

Res PTAC  Multi-Family Hybrid Electric 0.93                     

Res PTAC  
Moderate 

Income 
Direct Install Electric 0.93                     

Res Geothermal Heat 

Pump 

Moderate 

Income 
Direct Install Electric 0.77                     

Res Gas furnace HVAC Downstream 
Natural 

Gas 
0.76 0.66 PY3   0.66 0.68     0.66   PY3 

Res Gas furnace HVAC Hybrid 
Natural 

Gas 
0.8                     

Res Gas furnace 
Moderate 

Income 
Direct Install 

Natural 

Gas 
0.84             0.90     PY2 

Res Gas boiler HVAC Downstream 
Natural 

Gas 
0.76 0.58 PY3 0.56   0.68         ACE - PY2, JCPL- PY3 

Res Gas boiler HVAC Hybrid 
Natural 

Gas 
0.8                     

Res Gas boiler 
Moderate 

Income 
Direct Install 

Natural 

Gas 
0.84             0.90     PY2 

Res High Efficiency 

Bathroom Exhaust Fan 
HVAC Downstream Electric 0.6     0.46   0.66         PY2 
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Res High Efficiency 

Bathroom Exhaust Fan 
HVAC Hybrid Electric 0.63                     

Res High Efficiency 

Bathroom Exhaust Fan 

Moderate 

Income 
Direct Install Electric 0.66           1.00       PY2 

Res EC Motor HVAC Downstream Electric 0.63     0.46             ACE - PY2 

Res EC Motor HVAC Hybrid Electric 0.66                     

Res EC Motor 
Moderate 

Income 
Direct Install Electric 0.69                     

Duct Insulation 
Moderate 

Income 
Direct Install Electric 0.66 0.99 PY3       0.89 0.90 0.99   

NJNG/PSEG - PY2, 

SJG - PY3 

Duct Insulation 
Moderate 

Income 
Direct Install 

Natural 

Gas 
0.66 0.99 PY3       0.89 0.90 0.99   

NJNG/PSEG - PY2, 

SJG - PY3 

Duct Sealing 
Moderate 

Income 
Direct Install Electric 0.66 0.99 PY3           0.99   PY3 

Duct Sealing 
Moderate 

Income 
Direct Install 

Natural 

Gas 
0.66 0.99 PY3           0.99   PY3 

Res Energy Recovery 

Ventilator 

Moderate 

Income 
Direct Install Electric 0.85                     

Res Maintenance 
Appliance 

Rebates 
Downstream Electric 0.6     0.46   0.66         PY2 

Res Maintenance 
Appliance 

Rebates 
Downstream 

Natural 

Gas 
0.6     0.56             PY2 



 

841 

 

M
e

asu
re 

Su
b

p
ro

gram
 

D
e

live
ry 

Fu
e

l 

Lit R
e

vie
w

 P
Y

5
 N

TG
R

 

State
w

id
e

 N
TG

R
 

SW
 Y

e
ar 

A
C

E 

ETG
 

JC
P

L 

N
JN

G
 

P
SEG

 

SJG
 

R
EC

O
 

So
u

rce
 

Res Maintenance HVAC Hybrid Electric 0.6                     

Res Maintenance HVAC Hybrid 
Natural 

Gas 
0.6                     

Res Maintenance 
Moderate 

Income 
Direct Install Electric 0.66           0.99 0.90     PY2 

Res Maintenance 
Moderate 

Income 
Direct Install 

Natural 

Gas 
0.66           0.99 0.90     PY2 

Res LED desk lamp Welcome Kit 

Non-

requested 

Kit 

Electric 0 0.68 PY3         0.71     PY3 

Res LED Lamp Welcome Kit 

Non-

requested 

Kit 

Electric 0 0.68 PY3         0.58     PY3 

Res LED lamp Marketplace Online Electric 0         0.71   0.87     
JCPL - PY2, PSEG - 

PY3 

Res LED lamp 
Midstream 

Lighting 
Upstream Electric 0                     

Res LED Lamp QHEC Direct Install Electric 0.08 0.75 PY3 0.75       0.75     
ACE - PY2; PSEG - 

PY3 

Res LED Lamp 
Moderate 

Income 
Direct Install Electric 0.08           0.57 0.78     PY2 

Res LED Specialty 

Lamp 

Moderate 

Income 
Direct Install Electric 0.08           0.57 0.78     PY2 
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Res LED fixture Marketplace Online Electric 0         0.71   0.87     JCPL - PY2, PSEG PY3 

Res LED fixture 
Midstream 

Lighting 
Upstream Electric 0                     

Res LED Holiday Lights Marketplace Online Electric 0.4         0.71   0.87     JCPL - PY2, PSEG PY3 

Res LED Holiday Lights 
Midstream 

Lighting 
Upstream Electric 0.4                     

Res LED Nightlight Welcome Kit 

Non-

requested 

Kit 

Electric 0 0.67 PY3         0.67     PY3 

Res LED Nightlight Existing Homes  Direct Install Electric 0.4     0.75       0.83     PY2 

Res Occupancy Sensor Marketplace Online Electric 0.75         0.71   0.84     PY2 

Res Occupancy Sensor 
Midstream 

Lighting 
Upstream Electric 0.75                     

Res Computers 
Appliance 

Rebates 
Downstream Electric 0.24     0.54             PY2 

Res Computers 
Appliance 

Rebates 
Upstream Electric 0.24                     

Res Imaging 
Appliance 

Rebates 
Downstream Electric 0.24     0.54             PY2 

Res Imaging 
Appliance 

Rebates 
Upstream Electric 0.24                     
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Res Monitors 
Appliance 

Rebates 
Downstream Electric 0.24     0.54             PY2 

Res Monitors 
Appliance 

Rebates 
Upstream Electric 0.24                     

Res Televisions 
Appliance 

Rebates 
Downstream Electric 0.83     0.54             PY2 

Res Televisions 
Appliance 

Rebates 
Upstream Electric 0.83                     

Res Smart Strip Marketplace Online Electric 0.9 0.94 PY3         0.94     PY3 

Res Smart Strip 
Midstream 

Markdown 
Upstream Electric 0.9                     

Res Smart Strip QHEC Direct Install Electric 0.9     0.85   0.97   0.90     
ACE/PSEG - PY2; JCPL 

- PY3 

Res Smart Strip Welcome Kit 

Non-

requested 

Kit 

Electric 0.9 0.63 PY3         0.55     PY3 

Res Smart Strip 
Moderate 

Income 
Direct Install Electric 1             0.84     PY2 

Res Smart Strip Multi-Family Direct Install Electric 0.9 0.92 PY3     0.94         PY3 

Res SoundBar 
Appliance 

Rebates 
Downstream Electric 0.83     0.54             PY2 

Res Electric Vehicle 

Chargers 

Appliance 

Rebates 
Downstream Electric 0.74     0.54             PY2 
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MF Electric Vehicle 

Chargers 

Appliance 

Rebates 
Downstream Electric 0.84     0.54             PY2 

Res Residential/Low-

rise Multifamily Air 

Sealing 

Existing Homes  direct install Electric 0.6 0.94 PY3 0.80       0.83     PY2 

Res Residential/Low-

rise Multifamily Air 

Sealing 

Existing Homes  direct install 
Natural 

Gas 
0.6 0.94 PY3 0.81       0.93     PY2 

Res Residential/Low-

rise Multifamily Air 

Sealing 

Moderate 

Income 
direct install Electric 0.66 0.95 PY3   0.94   0.91 0.95 0.95   

NJNG/PSEG - PY2, 

ETG/SJG - PY3 

Res Residential/Low-

rise Multifamily Air 

Sealing 

Moderate 

Income 
direct install 

Natural 

Gas 
0.66 0.95 PY3   0.94   0.91 0.95 0.96   

NJNG/PSEG - PY2, 

ETG/SJG - PY3 

Res Residential/Low-

rise Multifamily Air 

Sealing 

QHEC direct install Electric 0.6 0.93 PY3                 

Res Residential/Low-

rise Multifamily Air 

Sealing 

QHEC direct install 
Natural 

Gas 
0.6 0.93 PY3                 

Res Shell Insulation Existing Homes  Direct Install Electric 0.87                     

Res Shell Insulation Existing Homes  Direct Install 
Natural 

Gas 
0.87                     
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Res Shell Insulation 
Moderate 

Income 
Direct Install Electric 0.96 0.98 PY3   0.99       0.98   PY3 

Res Shell Insulation 
Moderate 

Income 
Direct Install 

Natural 

Gas 
0.96 0.98 PY3   0.99       0.98   PY3 

Res Shell Insulation Existing Homes  Downstream Electric 0.902                     

Res Shell Insulation Existing Homes  Downstream 
Natural 

Gas 
0.902                     

Res Heat Pump Water 

Heater 

Moderate 

Income 
Direct Install Electric 0.86                     

Res Pool Pumps 
Appliance 

Rebates 
Downstream Electric 0.86     0.54             PY2 

Indirect fired water 

heater 

Moderate 

Income 
Direct Install 

Natural 

Gas 
0.84                     

Res Storage Water 

Heater 

Appliance 

Rebates 
Downstream Electric 0.78 0.65 PY3     0.66   0.65     

JCPL - PY2, PSEG, - 

PY3 

Res Storage Water 

Heater 
HVAC Upstream Electric 0.78                     

Res Storage Water 

Heater 

Appliance 

Rebates 
Downstream 

Natural 

Gas 
0.76 0.65 PY3         0.65     PY3 

Res Storage Water 

Heater 
HVAC Upstream 

Natural 

Gas 
0.76       0.61       0.61   PY3 

Res Storage Water 

Heater 

Moderate 

Income 
Direct Install 

Natural 

Gas 
0.84             0.90     PY2 
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Res Tankless Water 

Heater 

Appliance 

Rebates 
Downstream 

Natural 

Gas 
0.76                     

Res Tankless Water 

Heater 
HVAC Upstream 

Natural 

Gas 
0.76                     

Res Tankless Water 

Heater 

Moderate 

Income 
Direct Install 

Natural 

Gas 
0.84             0.90     PY2 

Res Gas combi heat 
Appliance 

Rebates 
Downstream 

Natural 

Gas 
0.76 0.76 PY3   0.76       0.76   PY3 

Res Gas combi heat HVAC Hybrid 
Natural 

Gas 
0.8                     

Res Gas combi heat 
Moderate 

Income 
Direct Install 

Natural 

Gas 
0.84                     

Res Water Heating 

Setback 

Moderate 

Income 
Direct Install 

Natural 

Gas 
0.655           0.96 0.81     PY2 

Res Water Heating 

Setback 
Existing Homes  Direct Install Electric 0.6     0.80       0.83     PY2 

Res Water Heating 

Setback 
Existing Homes  Direct Install 

Natural 

Gas 
0.6     0.81       0.93     PY2 

Res Water Heating 

Setback 
QHEC Direct Install Electric 0.6                     

Res Water Heating 

Setback 
QHEC Direct Install 

Natural 

Gas 
0.6 0.99 PY3                 
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Res Faucet Aerator Welcome Kit 

Non-

requested 

Kit 

Natural 

Gas 
0.6 0.84 PY3         0.85     PY3 

Res Faucet Aerator Welcome Kit 

Non-

requested 

Kit 

Electric 0.6 0.84 PY3         0.85     PY3 

Res Faucet Aerator 
Moderate 

Income 
Direct Install Electric 0.66             0.92     PY2 

Res Faucet Aerator 
Moderate 

Income 
Direct Install 

Natural 

Gas 
0.66             0.92     PY2 

Res Faucet aerator Marketplace Online Electric 0.6 0.89 PY3 0.86   0.71   0.89     
ACE/JCPL - PY2, PSEG 

- PY3 

Res Faucet aerator Marketplace Online 
Natural 

Gas 
0.6 0.89 PY3 0.86     0.74 0.89     

ACE/JCPL - PY2, PSEG 

- PY3 

Bathroom Faucet 

Aerator 
QHEC Direct Install 

Natural 

Gas 
0.6 0.98 PY3     1.00     1.02   PY3 

Kitchen Faucet 

Aerator 
QHEC Direct Install 

Natural 

Gas 
0.6 0.98 PY3     1.00     1.02   PY3 

Res Showerheads QHEC Direct Install Electric 0.6 1.04 PY3   0.89 1.00   0.92 1.04   
PY2 PSEG, PY3 JCPL 

ETG and SJG 

Res Showerheads QHEC Direct Install 
Natural 

Gas 
0.6 1.04 PY3   0.89 1.00   0.92 1.04   

PY2 PSEG, PY3 JCPL 

ETG and SJG 
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Res Showerheads Welcome Kit 

Non-

requested 

Kit 

Natural 

Gas 
0.6 0.77 PY3         0.77     PY3 

Res Showerheads Marketplace Online Electric 0.6 0.86 PY3   0.85 0.71   0.88 0.85   
JCPL - PY2; 

ETG/PSEG/SJG - PY3 

Res Showerheads Marketplace Online 
Natural 

Gas 
0.6 0.86 PY3   0.85   0.74 0.88 0.85   

NJNG - PY2; 

ETG/PSEG/SJG - PY3 

Res Showerheads 
Moderate 

Income 
Direct Install Electric 0.66             0.87     PY2 

Res Showerheads 
Moderate 

Income 
Direct Install 

Natural 

Gas 
0.66             0.87     PY2 

Res Showerheads Welcome Kit 

Non-

requested 

Kit 

Electric 0.6 0.77 PY3         0.77     PY3 

Res Thermostatic 

Showerheads 

Moderate 

Income 
Direct Install Electric 0.9     0.80       1.01     PY2 

Res Thermostatic 

Showerheads 

Moderate 

Income 
Direct Install 

Natural 

Gas 
0.9     0.81 1.28     1.01 1.30   PY2 

Res Thermostatic 

Showerheads 
Existing Homes  Direct Install Electric 0.9     0.80       0.92     PY2 

Res Thermostatic 

Showerheads 
Existing Homes  Direct Install 

Natural 

Gas 
0.9     0.81 1.28     0.92 1.30   PY2 
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Res Thermostatic 

Showerheads 
QHEC Direct Install 

Natural 

Gas 
0.9 1.01 PY3           1.02   PY3 

Res Pipe Insulation HVAC Downstream Electric 0.6         0.66   0.92     PY2 

Res Pipe Insulation HVAC Downstream 
Natural 

Gas 
0.6             0.92     PY2 

Res Pipe Insulation QHEC Direct Install Electric 0.66 1.04 PY3           1.04   PY3 

Res Pipe Insulation QHEC Direct Install 
Natural 

Gas 
0.66 1.04 PY3           1.04   PY3 

Res Pipe Insulation 
Moderate 

Income 
Direct Install Electric 0.66             0.79     PY2 

Res Pipe Insulation 
Moderate 

Income 
Direct Install 

Natural 

Gas 
0.66             0.79     PY2 

Res Whole Building HPwES Direct Install 
Natural 

Gas 
0.74 0.97 PY3     0.91 0.89 0.91     PY3 

Res Whole Building HPwES Direct Install Electric 0.74 0.91 PY3     0.91   0.91     PY3 

Res Whole Building 
Moderate 

Income 
Direct Install 

Natural 

Gas 
0.78       0.99   0.90 0.89 0.98   PY2 

Res Whole Building 
Moderate 

Income 
Direct Install Electric 0.78       0.99   0.90 0.83 0.98   

PY2: ETG,SJG PY3 

PSEG 

Kit (Energy Savings Kit, 

Electric Savings Kit, 

Gas Savings Kit, Dual-

Fuel Savings Kit and 

Marketplace Online Electric   0.92 PY3         0.92     PY3 
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Water Conservation 

Kit) 

Kit (Energy Savings Kit, 

Electric Savings Kit, 

Gas Savings Kit, Dual-

Fuel Savings Kit and 

Water Conservation 

Kit) 

Marketplace Online 
Natural 

Gas 
  0.92 PY3         0.92     PY3 
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3.1.1 CI Auto Milker Takeoff Downstream Electric 0.95                     

3.1.2 CI Dairy Pump VFD Downstream Electric 0.95                     

3.1.3 
CI Dairy Refrigeration 

Tune Up 
Downstream Electric 0.95                     

3.1.4 
CI Dairy Scroll 

Compressor 
Downstream Electric 0.95                     

3.1.5 CI Livestock Waterer Downstream Electric 0.95                     

3.1.6 
CI Low Pressure 

Irrigation 
Downstream Electric 0.95                     

3.1.7 CI Ventilation Fans Downstream Electric 0.95                     

3.1.8 CI Heat Reclaimers Downstream Electric 0.95                     

3.1.9 
CI Engine Block Heater 

Timer 
Downstream Electric 0.95                     

3.10.1 

CI Energy Efficient Glass 

Doors on Vertical Open 

Refrigerated Cases 

Direct Install Electric 0.91                     
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3.10.1 

CI Energy Efficient Glass 

Doors on Vertical Open 

Refrigerated Cases 

Downstream Electric 0.93                     

3.10.10 
CI Evaporator Fan EC 

Motor 
Direct Install Electric 0.91                     

3.10.10 
CI Evaporator Fan EC 

Motor 
Downstream Electric 0.75                     

3.10.11 
CI Evaporator Fan 

Controller 
Direct Install Electric 0.91                     

3.10.11 
CI Evaporator Fan 

Controller 
Downstream Electric 0.75                     

3.10.12 
CI Floating Head 

Pressure Control 
Downstream Electric 0.93                     

3.10.13 CI VFD Compressor Downstream Electric 0.93                     

3.10.2 CI Door Closer Downstream Electric 0.93                     

3.10.3 CI Door Gaskets Downstream Electric 0.93                     

3.10.4 CI Night Covers Direct Install Electric 0.91                     

3.10.4 CI Night Covers Downstream Electric 0.93                     

3.10.5 CI Strip Curtains Downstream Electric 0.93                     

3.10.6 
CI Anti-sweat heat 

Control 
Direct Install Electric 0.91                     
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3.10.6 
CI Anti-sweat heat 

Control 
Downstream Electric 0.93                     

3.10.7 CI Defrost Controls Direct Install Electric 0.91                     

3.10.8 CI LED Case Lighting Direct Install Electric 0.91                     

3.10.8 CI LED Case Lighting Downstream Electric 0.53                     

3.10.9 
CI Refrigerated Case 

Light Occupancy Sensors 
Direct Install Electric 0.91                     

3.10.9 
CI Refrigerated Case 

Light Occupancy Sensors 
Downstream Electric 0.93                     

3.11.1 CI Storage Water Heater Direct Install 
Natural 

Gas 
0.91             0.99     PY2 

3.11.1 CI Storage Water Heater Downstream 
Natural 

Gas 
0.71                     

3.11.2 CI Tankless Water Heater Direct Install 
Natural 

Gas 
0.91             0.99     PY2 

3.11.2 CI Tankless Water Heater Downstream 
Natural 

Gas 
0.71                     

3.11.3 
CI Heat Pump Water 

Heater 
Direct Install Electric 0.85                     

3.11.3 
CI Heat Pump Water 

Heater 
Downstream Electric 0.71                     
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3.11.4 
CI Faucet Aerators and 

Showerheads 
Direct Install Electric 0.91                     

3.11.4 
CI Faucet Aerators and 

Showerheads 
Direct Install 

Natural 

Gas 
0.91             0.99     PY2 

3.11.5 CI Combination Boiler Downstream 
Natural 

Gas 
0.84                     

3.11.6 
CI Pre-Rinse Spray Valves 

(PRSV) 
Direct Install Electric 0.91                     

3.11.6 
CI Pre-Rinse Spray Valves 

(PRSV) 
Direct Install 

Natural 

Gas 
0.91             0.99     PY2 

3.11.6 
CI Pre-Rinse Spray Valves 

(PRSV) 
Downstream 

Natural 

Gas 
0.81                     

3.11.6 
CI Pre-Rinse Spray Valves 

(PRSV) 
Downstream Electric 0.81                     

3.11.7 
CI Recirculating Pump 

Control 
Downstream 

Natural 

Gas 
0.84                     

3.11.8 CI Pipe Insulation Direct Install Electric 0.91                     

3.11.8 CI Pipe Insulation Direct Install 
Natural 

Gas 
0.91             0.99     PY2 

3.12.1 CI VSD Air Compressors Downstream Electric 0.88                     
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3.13.3 CI Operator Training Downstream 
Natural 

Gas 
0.95                     

3.13.3 CI Operator Training Downstream Electric 0.95                     

3.13.4.

1 
CI Custom Lighting Downstream Electric 0.48     0.99   0.91   0.90     PY2 

3.13.4.

2 
CI Custom HVAC Downstream 

Natural 

Gas 
0.82                     

3.13.4.

2 
CI Custom HVAC Downstream Electric 0.77                     

3.13.4.

3 
CI Custom Water Heating Downstream 

Natural 

Gas 
0.71                     

3.13.4.

3 
CI Custom Water Heating Downstream Electric 0.71                     

3.13.4.

4 
CI Custom Other Downstream 

Natural 

Gas 
0.82                     

3.13.4.

4 
CI Custom Other Downstream Electric 0.77                     

3.13.4.

1 
CI Custom Lighting Direct Install Electric 0.48 0.86       0.73         PY3 

3.13.4.

2 
CI Custom HVAC Direct Install 

Natural 

Gas 
0.82                     
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3.13.4.

2 
CI Custom HVAC Direct Install Electric 0.77                     

3.13.4.

3 
CI Custom Water Heating Direct Install 

Natural 

Gas 
0.71                     

3.13.4.

3 
CI Custom Water Heating Direct Install Electric 0.71                     

3.13.4.

4 
CI Custom Other Direct Install 

Natural 

Gas 
0.82                     

3.13.4.

4 
CI Custom Other Direct Install Electric 0.77                     

3.2.1 CI Clothes Washer Downstream 
Natural 

Gas 
0.51                     

3.2.1 CI Clothes Washer Downstream Electric 0.51                     

3.2.2 CI Clothes Dryers Downstream 
Natural 

Gas 
0.58                     

3.2.2 CI Clothes Dryers Downstream Electric 0.58                     

3.2.4 CI Refrigerators Downstream Electric 0.81                     

3.2.4.1 CI Res Refrigerator Downstream Electric 0.47                     

3.2.5 CI Freezers Downstream Electric 0.81                     

3.2.5.1 CI Res Freezer Downstream Electric 0.52                     
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3.2.6 CI Dehumidifier Downstream Electric 0.49                     

3.2.7 CI Room Air Conditioner Downstream Electric 0.54                     

3.2.8 CI Water Cooler Downstream Electric 0.52                     

3.3.1.1 CI Refrigerator Recycling Downstream Electric 0.51                     

3.3.1.2 CI Freezer Recycling Downstream Electric 0.58                     

3.3.2 
CI Room AC Unit 

Recycling 
Downstream Electric 0.5                     

3.3.3 
CI Dehumidifier 

Recycling 
Downstream Electric 0.41                     

3.4.1 
CI Ovens, Fryer, Steamer 

& Griddle 
Downstream Electric 0.81                     

3.4.1 
CI Ovens, Fryer, Steamer 

& Griddle 
Downstream 

Natural 

Gas 
0.81                     

3.4.1 
CI Ovens, Fryer, Steamer 

& Griddle 
Midstream Electric 0.81                     

3.4.1 
CI Ovens, Fryer, Steamer 

& Griddle 
Midstream 

Natural 

Gas 
0.81                     

3.4.2 CI Holding Cabinets Downstream Electric 0.81                     

3.4.3 CI Dishwashers Downstream 
Natural 

Gas 
0.81                     
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3.4.3 CI Dishwashers Downstream Electric 0.81                     

3.4.4 CI Ice Machines Downstream Electric 0.81                     

3.5.1 
CI Central AC, Mini-Split 

AC, PTAC 
Midstream Electric 0.63                     

3.5.1.1 CI Split or Packaged AC Downstream Electric 0.93                     

3.5.1.1 CI Split or Packaged AC Direct Install Electric 0.93 0.88       0.88         PY3 

3.5.1.5 
CI Packaged Water 

Cooled AC 
Downstream Electric 0.93                     

3.5.10 CI Electric Chillers Downstream Electric 0.77 0.88                   

3.5.11 CI Make-Up Air Unit Downstream 
Natural 

Gas 
0.64                     

3.5.12 
CI Heat or Energy 

Recovery Ventilator 
Downstream 

Natural 

Gas 
0.64                     

3.5.13 
CI Demand Controlled 

Ventilation 
Direct Install Electric 0.91                     

3.5.13 
CI Demand Controlled 

Ventilation 
Downstream Electric 0.86                     

3.5.14 
CI Demand Controlled 

Kitchen Ventilation 
Downstream Electric 0.81                     

3.5.15 
High Volumn Low Speed 

Fans (Destratification) 
Downstream Electric 0.95                     
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3.5.17 CI EC Motors Direct Install Electric 0.91                     

3.5.17 CI EC Motors Downstream Electric 0.75                     

3.5.18 CI Economizer Controls Direct Install Electric 0.91                     

3.5.18 CI Economizer Controls Downstream 
Natural 

Gas 
0.84                     

3.5.18 CI Economizer Controls Downstream Electric 0.86                     

3.5.19 
CI Electronic Fuel Use 

Economizer 
Direct Install Electric 0.91                     

3.5.19 
CI Electronic Fuel Use 

Economizer 
Direct Install 

Natural 

Gas 
0.91             0.99     PY2 

3.5.2 
CI Central ASHP, 

Minisplit HP, PTHP 
Midstream Electric 0.63                     

3.5.2.1 
CI Split or Packaged 

ASHP 
Downstream Electric 0.8                     

3.5.2.1 
CI Split or Packaged 

ASHP 
Direct Install Electric 0.85 0.88       0.88         PY3 

3.5.2.2 CI Mini-split AC or HP Downstream Electric 0.8                     

3.5.2.3 CI PTAC/PTHP Downstream Electric 0.8                     

3.5.2.4 
CI Single Package Vertical 

AC or HP 
Downstream Electric 0.8                     
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3.5.20 CI Guest Room EMS Downstream Electric 0.8                     

3.5.21 CI Smart Tstats Downstream Electric 0.79                     

3.5.21 CI Smart Tstats Direct Install Electric 0.91                     

3.5.21 CI Smart Tstats Direct Install 
Natural 

Gas 
0.91             0.99     PY2 

3.5.21 CI Smart Tstats Downstream 
Natural 

Gas 
0.77                     

3.5.23 CI Maintenance Downstream Electric 0.84 1.00                   

3.5.23 CI Maintenance Downstream 
Natural 

Gas 
0.84 1.00                   

3.5.3 

CI Geothermal and 

Water Source Heat 

Pumps 

Downstream Electric 0.8                     

3.5.3 

CI Geothermal and 

Water Source Heat 

Pumps 

Direct Install Electric 0.85                     

3.5.5 CI Infrared Heater Direct Install Electric 0.91                     

3.5.5 CI Infrared Heater Downstream 
Natural 

Gas 
0.64                     

3.5.6 
CI Furnaces, Unit Heaters 

and Boilers 
Direct Install 

Natural 

Gas 
0.91             0.99     PY2 
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3.5.6 
CI Furnaces, Unit Heaters 

and Boilers 
Downstream 

Natural 

Gas 
0.84                     

3.5.6.3 CI Boiler Direct Install 
Natural 

Gas 
0.91             0.99     PY2 

3.5.6.3 CI Boiler Downstream 
Natural 

Gas 
0.84                     

3.5.7 CI Boiler Controls Direct Install 
Natural 

Gas 
0.91             0.99     PY2 

3.5.7 CI Boiler Controls Downstream 
Natural 

Gas 
0.84                     

3.5.9 CI Gas Chillers Downstream 
Natural 

Gas 
0.9                     

3.7.1.1 CI LED Indoor Fixture Downstream Electric 0.53 0.91 PY3 0.99   0.91   0.90     PY2 

3.7.1.1 CI LED Indoor Fixture Direct Install Electric 0.71 0.86       0.73         PY3 

3.7.1.1 CI LED Indoor Fixture Midstream Electric 0.53 0.73                   

3.7.1.2 
CI LED Indoor High/Low 

bay 
Downstream Electric 0.59 0.91 PY3 0.99   0.91   0.90     PY2 

3.7.1.2 
CI LED Indoor High/Low 

bay 
Midstream Electric 0.59 0.73                   

3.7.1.3 CI LED Exterior Fixture Downstream Electric 0.59 0.91 PY3 0.99       0.90     PY2 

3.7.1.3 CI LED Exterior Fixture Midstream Electric 0.59 0.73                   
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3.7.1.4 CI LED Stairwell Fixture Downstream Electric 0.53                     

3.7.1.5 
CI LED Indoor Fixture 

replacing Regulated GSL 
Downstream Electric 0                     

3.7.1.6 CI LED Regulated GSL Downstream Electric 0                     

3.7.1.6 CI LED Regulated GSL Direct Install Electric 0                     

3.7.1.6 CI LED Regulated GSL Midstream Electric 0                     

3.7.1.7 
CI Fluorescent Indoor 

fixture 
Downstream Electric 0.53                     

3.7.1.8 
CI Indoor Energy Star 

Fixture 
Downstream Electric 0.48                     

3.7.1.9 CI Roadway Lighting Downstream Electric 0.75                     

3.7.2.1 
CI Lighting Controls - 

Occupancy Sensors 
Downstream Electric 0.66                     

3.7.2.2 
CI Lighting Controls - 

Normal Lighting Controls 
Downstream Electric 0.66     0.99   0.91   0.90     PY2 

3.7.2.2 
CI Lighting Controls - 

Normal Lighting Controls 
Direct Install Electric 0.71                     

3.7.2.3 
CI Lighting Controls - 

Networked Controls 
Downstream Electric 0.66                     

3.7.2.3 
CI Lighting Controls - 

Networked Controls 
Midstream Electric 0.66                     
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3.7.3 CI Delamping Downstream Electric 0.48                     

3.7.4 CI Exit Signs Downstream Electric 0.48                     

3.7.5 CI LED Sign Lighting Downstream Electric 0.59                     

3.7.6 
CI Indoor Horticulture 

LED 
Downstream Electric 0.48                     

3.8.1 CI Motors Direct Install Electric 0.91                     

3.8.3 CI VFD Downstream Electric 0.65                     

3.8.3 CI VFD Direct Install Electric 0.91                     

3.9.2 CI Office Equipment Downstream Electric 0.24                     

3.9.3 CI Smart Strip Downstream Electric 0.9         0.94         PY2 

3.9.4 
CI UnInterruptible Power 

supply 
Downstream Electric 0.24                     

3.9.5 
CI Refrigerated Beverage 

Vending Machine 
Downstream Electric 0.81                     

3.9.6 
CI Vending Machine 

Controls 
Downstream Electric 0.77                     

3.9.6 
CI Vending Machine 

Controls 
Direct Install Electric 0.91                     

3.9.7 
CI Electric Vehicle 

Charger 
Downstream Electric 0.9                     
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12 APPENDIX I: REALIZATION RATES 

This appendix has values by Utility, Program, Subprogram, and Measure. Values are derived or informed by NJ utility and state evaluation studies, which may involve 

primary or secondary research. The hierarchy of application values for RR is: 

1. IOU/Subprogram/Measure value 

2. Statewide/Subprogram/Measure value 

3. IOU/Subprogram value 

4. Statewide/Subprogram value 

In limited cases with approval by SWE, utilities that have conducted rigorous analyses of the TRM value may adopt a statewide value rather than apply the utility 

value. This is allowed to ensure that utilities conducting strong research are not at a disadvantage.  For those utilities not completing evaluations of these TRM 

elements that meet the SWE-assigned cadence and rigor, SWE and BPU will determine the value to be assigned in the TRM.  The statewide value or the utility’s 

previous values may not be the default in those cases. 

Table 12-1 Realization Rates 

Utility Program Subprogram Measure kWh RR kW RR Therm RR Source 

ACE Energy Efficient Products Appliance Rebates Res Clothes Dryer 101.0% 101.0%  2023 TRM 

ACE Energy Efficient Products Appliance Rebates Res Dehumidifier 111.0% 111.0%  2023 TRM 

ACE Energy Efficient Products Appliance Rebates Res Refrigerators 100.0% 100.0%  2023 TRM 

ACE Energy Efficient Products Appliance Rebates Res Room Air Conditioner 125.0% 128.0%  2023 TRM 

ACE Energy Efficient Products Appliance Recycling Refrigerator Recycling 99.3% 99.3%  PY3 

ACE Energy Efficient Products Appliance Recycling Res Freezer Recycling 101.0% 101.0%  2023 TRM 

ACE Energy Efficient Products Appliance Recycling Res Room AC Unit Recycling 99.0% 99.0%  PY3 

ACE Energy Efficient Products HVAC Res Smart Thermostat 100.0% 101.0%  2023 TRM 

ACE Energy Efficient Products Marketplace Res Smart Strip 100.0% 102.0%  2023 TRM 

I I I I I 

+- + 

+- + 
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Utility Program Subprogram Measure kWh RR kW RR Therm RR Source 

ACE Energy Efficient Products Marketplace Res Smart Thermostat 97.4%  99.0% PY3 

ACE Existing Homes HER Res Behavioral Change 79% 106%  PY3 

ACE Existing Homes MI Weatherization Res Lamps and Fixtures 100.0% 100.0%  PY3 

ACE Existing Homes MI Weatherization Res Water Heating Setback   100.0% PY3 

ACE Existing Homes Multi-Family Faucet Aerators 100.0%  100.0% PY3 

ACE Existing Homes Multi-Family Res Lamps and Fixtures 100.0% 100.0%  PY3 

ACE Existing Homes Multi-Family Subprogram 97.0% 98.0% 82.0% PY3 

ACE Existing Homes QHEC Faucet Aerators 99.0%  100.0% PY3 

ACE Existing Homes QHEC Low Flow Shower Head 100.0%  100.0% PY3 

ACE Existing Homes QHEC Res Lamps and Fixtures 100.0% 100.0%  PY3 

ACE Existing Homes QHEC Res Smart Strip 88.0% 88.0%  PY3 

ACE Existing Homes QHEC Res Smart Thermostat 100.0%  100.0% PY3 

ETG Energy Efficient Products Downstream Rebates Furnace   106.0% PY3 

ETG Energy Efficient Products Downstream Rebates Res Combination Boiler   95.0% PY3 

ETG Energy Efficient Products Downstream Rebates Res Storage Water Heater   101.0% PY3 

ETG Energy Efficient Products Downstream Rebates Res Tankless Water Heater   97.0% PY3 

ETG Energy Efficient Products Downstream Rebates Subprogram 91.0% 54.0% 105.0% PY3 

ETG Energy Efficient Products Marketplace Res Smart Thermostat 97.0%  97.0% PY3 

ETG Energy Efficient Products Marketplace Subprogram 97.0%  97.0% PY3 

ETG Existing Homes HER Res Behavioral Change   100% PY3 

ETG Existing Homes HPwES HPwES 100.0%  100.0% PY3 

ETG Existing Homes Multi-Family Boiler   100.0% PY3 

ETG Existing Homes Multi-Family Faucet Aerators   100.0% PY3 

ETG Existing Homes Multi-Family Low Flow Shower Head   100.0% PY3 
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Utility Program Subprogram Measure kWh RR kW RR Therm RR Source 

ETG Existing Homes Multi-Family Subprogram   98.0% PY3 

ETG Existing Homes QHEC Low Flow Shower Head 89.0%  89.0% PY3 

ETG Existing Homes QHEC Res Faucet Aerators   100%  

ETG Existing Homes QHEC Res Lamps and Fixtures 100.0% 100.0%  PY3 

ETG Existing Homes QHEC Res Smart Strip 100.0% 75.0%  PY3 

ETG Existing Homes QHEC Subprogram 100.0% 100.0% 100.0% PY3 

JCPL Energy Efficient Products Appliance Rebates Res Air Purifier 100.0% 100.0%  PY3 

JCPL Energy Efficient Products Appliance Rebates Res Clothes Dryer 99.0% 99.0%  2023 TRM 

JCPL Energy Efficient Products Appliance Rebates Res Dehumidifier 100.0% 100.0%  PY3 

JCPL Energy Efficient Products Appliance Rebates Res Room Air Conditioner 100.0% 100.0%  PY3 

JCPL Energy Efficient Products Appliance Recycling Subprogram 129.4% 100.0%  PY3 

JCPL Energy Efficient Products Marketplace Res Air Purifier 100.0% 100.0%  PY3 

JCPL Energy Efficient Products Marketplace Res Smart Thermostat 100.0% 100.0% 100.0% PY3 

JCPL Energy Efficient Products Marketplace Subprogram 99.8% 93.0% 100.0% PY3 

JCPL Energy Solutions for Business Midstream Lighting C&I Lighting Fixtures 91.1% 85.6% 88.0% PY3 

JCPL Energy Solutions for Business Prescriptive C&I Lighting Fixtures 94.3% 93.3% 128.1% PY3 

JCPL Energy Solutions for Business Prescriptive Subprogram 93.8% 91.6% 111.1% PY3 

JCPL Energy Solutions for Business SBDI Subprogram 79.9% 78.0%  PY3 

JCPL Existing Homes HEEM HER Report 104.0% 136.0% 100% PY3 

JCPL Existing Homes HEEM Subprogram 105% 149% 100% PY3 

JCPL Existing Homes HPwES Subprogram 100.4% 100.5% 111% PY3 

JCPL Existing Homes MI Weatherization Lamps and Fixtures 100.0% 100.0% 100.0% PY3 

JCPL Existing Homes MI Weatherization Res Residential/Low-rise Multifamily Air Sealing 101.0% 100.0% 100.0% PY3 

JCPL Existing Homes MI Weatherization Res Smart Strip 99.6% 100.0%  PY3 
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Utility Program Subprogram Measure kWh RR kW RR Therm RR Source 

JCPL Existing Homes Multi-Family Res Lamps and Fixtures 100.0% 100.0%  PY3 

JCPL Existing Homes Multi-Family Res Low Flow Shower Head 100.0%  97.0% PY3 

JCPL Existing Homes Multi-Family Res Smart Strip 100.0% 100.0%  PY3 

JCPL Existing Homes QHEC Lamps and Fixtures 100.0% 100.0% 100.0% PY3 

JCPL Existing Homes QHEC Res Smart Strip 87.0% 87.3%  PY3 

JCPL Existing Homes QHEC Res Water Heating Setback 108.0% 108.0%  2023 TRM 

NJNG Energy Efficient Products Downstream Rebates Subprogram 101.0% 103.1% 102.1% PY3 

NJNG Energy Efficient Products HVAC Res Central Air Conditioner, Mini-Split AC and PTAC 100.0% 100.0%  PY3 

NJNG Energy Efficient Products HVAC Res Combination Boiler   100% PY2 

NJNG Energy Efficient Products HVAC Res Furnace   100% PY2 

NJNG Energy Efficient Products HVAC Subprogram 98.0% 100.0% 101.0% PY3 

NJNG Energy Efficient Products Marketplace Res Smart Thermostat 106.1%  100.0% PY3 

NJNG Energy Efficient Products Marketplace Subprogram 105.1%  101.6% PY3 

NJNG Energy Efficient Products Washer/Dryer Res Clothes Dryer   100.0% PY3 

NJNG Energy Efficient Products Washer/Dryer Res Clothes Washer   183.1% PY3 

NJNG Energy Efficient Products Washer/Dryer Subprogram   119.1% PY3 

NJNG Existing Homes HER Res Behavioral Change   108% PY3 

NJNG Existing Homes HPwES HPwES 316.7%  98% PY3 

NJNG Existing Homes MI Weatherization Res Duct Sealing and Duct Insulation 101.1%   PY3 

NJNG Existing Homes MI Weatherization Res Insulation 91.8%  102% PY3 

NJNG Existing Homes MI Weatherization Res Lamps and Fixtures 100.0% 100.0%  PY3 

NJNG Existing Homes MI Weatherization Res Residential/Low-rise Multifamily Air Sealing 96.0%  94% PY3 

NJNG Existing Homes MI Weatherization Subprogram 100.0%  100.0% PY3 

NJNG Existing Homes QHEC Res Residential/Low-rise Multifamily Air Sealing 104.3%  100.0% PY3 
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Utility Program Subprogram Measure kWh RR kW RR Therm RR Source 

NJNG Existing Homes QHEC Res Water Heating Setback   100% PY3 

PSEG Energy Efficient Products Appliance Recycling Res Refrigerator & Freezer Recycling 112.0% 145.0%  PY2 

PSEG Energy Efficient Products Downstream Rebates Res Clothes Dryer 100.0% 100.0% 100% PY3 

PSEG Energy Efficient Products Downstream Rebates Res Dishwasher 100.0% 100.0%  PY3 

PSEG Energy Efficient Products Downstream Rebates Res Freezer 100.0% 100.0%  PY3 

PSEG Energy Efficient Products Downstream Rebates Res Refrigerators 99.0% 99.0%  2023 TRM 

PSEG Energy Efficient Products Downstream Rebates Res Storage Water Heater   101% 2023 TRM 

PSEG Energy Efficient Products Downstream Rebates Subprogram 100.0% 100.0% 100.0% PY3 

PSEG Energy Efficient Products Marketplace Res Air Purifier 100.0% 100.0%  PY3 

PSEG Energy Efficient Products Midstream HVAC Res Central Air Conditioner, Mini-Split AC and PTAC 98.0% 98.0%  2023 TRM 

PSEG Energy Efficient Products Midstream HVAC Res ENERGY STAR Gas Furnace with ENERGY STAR Water Heater 99% 2023 TRM 

PSEG Energy Efficient Products Midstream HVAC Res Storage Water Heater   92% 2023 TRM 

PSEG Energy Efficient Products Midstream Lighting Res Lamps and Fixtures 102.0% 102.0%  2023 TRM 

PSEG Energy Solutions for Business Custom Subprogram 115.0%   PY3 

PSEG Energy Solutions for Business Midstream Lighting C&I Lighting Fixtures 101.1% 99.1%  PY3 

PSEG Energy Solutions for Business Prescriptive C&I Lighting Fixtures 118.0%   PY3 

PSEG Energy Solutions for Business Prescriptive Subprogram 105.4% 107.0%  PY3 

PSEG Energy Solutions for Business SBDI C&I Demand Controlled Ventilation 100.0% 100.0%  PY3 

PSEG Energy Solutions for Business SBDI C&I Lighting Fixtures 101.0% 101.0%  PY3 

PSEG Energy Solutions for Business SBDI Non UEZ - Other 103.0%   PY3 

PSEG Energy Solutions for Business SBDI Subprogram 101.0% 98.0%  PY3 

PSEG Energy Solutions for Business SBDI UEZ C&I Lighting Fixtures 101.0% 100.0%  PY2 

PSEG Existing Homes HER Res Behavioral Change 98%  116% PY3 

PSEG Existing Homes HPwES HPwES   70.0% PY3 
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Utility Program Subprogram Measure kWh RR kW RR Therm RR Source 

PSEG Existing Homes Multi-Family Res Smart Strip 100.0% 100.0%  PY2 

PSEG Existing Homes QHEC Res Lamps and Fixtures 116.0% 116.0%  PY2 

PSEG Existing Homes QHEC Res LED Night Light 111.0% 111.0%  PY2 

PSEG Existing Homes QHEC Res Smart Strip 97.0% 97.0%  PY2 

PSEG Existing Homes QHEC Res Smart Thermostat 100.0%  100% PY2 

PSEG Existing Homes QHEC Res Thermostatic Showerhead 100.0% 100.0% 76% PY2 

RECO Energy Efficient Products Appliance Markdown Subprogram 93.0% 101%  PY2 

RECO Energy Efficient Products Appliance Rebates All 104% 34%   PY2 

RECO Energy Efficient Products Appliance Recycling All 101% 100%   PY2 

RECO Energy Efficient Products HER Res Behavioral Change 100%   PY2 

RECO Energy Efficient Products HVAC All 105% 100%   PY2 

RECO Energy Efficient Products Marketplace C&I Lighting Fixtures 141.0% 105.0%  PY2 

RECO Energy Efficient Products Marketplace Lighting 141% 105%   PY2 

RECO Energy Efficient Products Marketplace Power Strips 122% 121%   PY2 

RECO Energy Efficient Products Marketplace Res Smart Strip 122.0% 121.0%  PY2 

RECO Energy Efficient Products Marketplace Res Smart Thermostat 113.0%   PY2 

RECO Energy Efficient Products Marketplace Subprogram 124% 126%   PY2 

RECO Energy Efficient Products Midstream Lighting Subprogram 100% 100%   PY2 

RECO Energy Solutions for Business Midstream Lighting Subprogram 109% 104%   PY2 

RECO Energy Solutions for Business Prescriptive/Custom Subprogram 110% 101%   PY2 

RECO Energy Solutions for Business SBDI Subprogram 100% 108%   PY2 

RECO Existing Homes MI Weatherization Res Lamps and Fixtures 100% 100%  PY3 

RECO Existing Homes MI Weatherization Whole building 100% 100%   PY2 

SJG Energy Efficient Products Downstream Rebates ENERGY STAR Gas Furnace with ENERGY STAR Water Heater   79.0% PY3 
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Utility Program Subprogram Measure kWh RR kW RR Therm RR Source 

SJG Energy Efficient Products Downstream Rebates Furnace   84.0% PY3 

SJG Energy Efficient Products Downstream Rebates Res Clothes Dryer 100.0% 100.0% 100.0% PY3 

SJG Energy Efficient Products Downstream Rebates Res Clothes Washer 99.0% 99.0% 126.0% PY3 

SJG Energy Efficient Products Downstream Rebates Res Combination Boiler   88.0% PY3 

SJG Energy Efficient Products Downstream Rebates Res Storage Water Heater   96.0% PY3 

SJG Energy Efficient Products Downstream Rebates Res Tankless Water Heater   103.0% PY3 

SJG Energy Efficient Products Downstream Rebates Subprogram  52.0% 86.0% PY3 

SJG Energy Efficient Products HVAC Res Smart Thermostat 100.0%   PY3 

SJG Energy Efficient Products Marketplace Res Smart Thermostat   100.0% PY3 

SJG Energy Efficient Products Marketplace Subprogram   97.0% PY3 

SJG Energy Efficient Products Midstream HVAC Furnace 116.0%   PY3 

SJG Energy Efficient Products Midstream HVAC Res Central Air Conditioner, Mini-Split AC and PTAC 100.0%   PY3 

SJG Energy Efficient Products Washer/Dryer Res Clothes Dryer 99.0%   PY3 

SJG Energy Solutions for Business Prescriptive Boiler Controls   110.0% PY3 

SJG Energy Solutions for Business SBDI C&I Faucet Aerators   100% PY3 

SJG Energy Solutions for Business SBDI C&I Furnaces   119% PY3 

SJG Energy Solutions for Business SBDI C&I Lighting Fixtures 100.0% 144.0% 100% PY2 

SJG Energy Solutions for Business SBDI C&I Pipe Insulation 100.0% 100.0% 100.0% PY3 

SJG Energy Solutions for Business SBDI C&I Tankless Water Heater   100.0% PY3 

SJG Energy Solutions for Business SBDI Subprogram 141.0% 132.0% 115.0% PY3 

SJG Existing Homes HER Res Behavioral Change   84% PY3 

SJG Existing Homes HPwES Subprogram 100.0% 100.0% 100.0% PY3 

SJG Existing Homes MI Weatherization Res Duct Sealing and Duct Insulation 100.0%  100.0% PY3 

SJG Existing Homes MI Weatherization Res Insulation 100.0%  100.0% PY3 



 

872 

 

Utility Program Subprogram Measure kWh RR kW RR Therm RR Source 

SJG Existing Homes MI Weatherization Res Residential/Low-rise Multifamily Air Sealing 100.0%  100.0% PY3 

SJG Existing Homes Multi-Family Boiler   99.0% PY3 

SJG Existing Homes Multi-Family Faucet Aerators   99.0% PY3 

SJG Existing Homes Multi-Family Low Flow Shower Head   107.0% PY3 

SJG Existing Homes Multi-Family Res Lamps and Fixtures 100.0% 100.0%  PY3 

SJG Existing Homes Multi-Family Res Pipe Insulation   100.0% PY3 

SJG Existing Homes Multi-Family Subprogram 102.0% 100.0% 97.0% PY3 

SJG Existing Homes QHEC Faucet Aerators   100.0% PY3 

SJG Existing Homes QHEC Low Flow Shower Head   114.0% PY3 

SJG Existing Homes QHEC Res Lamps and Fixtures 100.0% 100.0%  PY3 

SJG Existing Homes QHEC Res Pipe Insulation   100.0% PY3 

SJG Existing Homes QHEC Res Thermostatic Showerheads   82.0% PY3 

SJG Existing Homes QHEC Subprogram 100.0% 100.0% 100.0% PY3 

State LEUP LEUP Subprogram   62.0% PY3 

Statewide Energy Efficient Products Appliance Rebates Res Dehumidifier 100.0% 100.0%  PY3 

Statewide Energy Efficient Products Appliance Rebates Res Room Air Conditioner 100.0% 100.0%  PY3 

Statewide Energy Efficient Products Appliance Recycling Refrigerator Recycling 99.3% 99.3%  PY3 

Statewide Energy Efficient Products Appliance Recycling Res Refrigerator & Freezer Recycling 100.1% 99.8%  PY3 

Statewide Energy Efficient Products Appliance Recycling Res Room AC Unit Recycling 99.0% 99.0%  PY3 

Statewide Energy Efficient Products Appliance Recycling Subprogram 129.4% 100.0%  PY3 

Statewide Energy Efficient Products Downstream Rebates ENERGY STAR Gas Furnace with ENERGY STAR Water Heater   80.9% PY3 

Statewide Energy Efficient Products Downstream Rebates Furnace   89.5% PY3 

Statewide Energy Efficient Products Downstream Rebates Res Clothes Washer 98.0% 98.0% 121.7% PY3 

Statewide Energy Efficient Products Downstream Rebates Res Combination Boiler   91.2% PY3 
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Utility Program Subprogram Measure kWh RR kW RR Therm RR Source 

Statewide Energy Efficient Products Downstream Rebates Res Storage Water Heater   97.6% PY3 

Statewide Energy Efficient Products Downstream Rebates Res Tankless Water Heater   100.7% PY3 

Statewide Energy Efficient Products Downstream Rebates Subprogram 93.1% 74.4% 97.2% PY3 

Statewide Energy Efficient Products HVAC Res Smart Thermostat 104.0%  100.0% PY3 

Statewide Energy Efficient Products HVAC Subprogram 98.0% 100.0% 101.0% PY3 

Statewide Energy Efficient Products Marketplace Low Flow Shower Head 109.0%  97.0% PY3 

Statewide Energy Efficient Products Marketplace Res Smart Thermostat 97.6% 100.0% 99.6% PY3 

Statewide Energy Efficient Products Marketplace Subprogram 99.3% 113.2% 99.8% PY3 

Statewide Energy Efficient Products Washer/Dryer Res Clothes Washer   183.1% PY3 

Statewide Energy Efficient Products Washer/Dryer Subprogram   119.1% PY3 

Statewide Energy Solutions for Business Midstream Lighting C&I Lighting Fixtures 100.6% 99.1% 88.0% PY3 

Statewide Energy Solutions for Business Prescriptive C&I Lighting Fixtures 99.2% 93.5% 121.7% PY3 

Statewide Energy Solutions for Business Prescriptive Subprogram 100.2% 98.4% 110.4% PY3 

Statewide Energy Solutions for Business SBDI C&I Air Source Heat Pumps and Mini-Split Heat Pumps 100.0% 141.0%  PY3 

Statewide Energy Solutions for Business SBDI C&I Boilers   88.4% PY3 

Statewide Energy Solutions for Business SBDI C&I Lighting Fixtures 98.2% 99.9%  PY3 

Statewide Energy Solutions for Business SBDI Subprogram 111.4% 129.0% 100.0% PY3 

Statewide Existing Homes HPwES HPwES 101.1%  79.7% PY3 

Statewide Existing Homes MI Weatherization Res Duct Sealing and Duct Insulation 101.0%  97.7% PY3 

Statewide Existing Homes MI Weatherization Res Insulation 109.7%  96.2% PY3 

Statewide Existing Homes MI Weatherization Res Residential/Low-rise Multifamily Air Sealing 100.0% 100.0% 94.0% PY3 

Statewide Existing Homes MI Weatherization Res Water Heating Setback   100.8% PY3 

Statewide Existing Homes MI Weatherization Subprogram 87.7%  95.7% PY3 

Statewide Existing Homes Multi-Family Boiler   92.0% PY3 
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Utility Program Subprogram Measure kWh RR kW RR Therm RR Source 

Statewide Existing Homes Multi-Family Faucet Aerators 100.0%  83.0% PY3 

Statewide Existing Homes Multi-Family Furnace 116.0%   PY3 

Statewide Existing Homes Multi-Family Low Flow Shower Head 40.0%  94.0% PY3 

Statewide Existing Homes Multi-Family Res Smart Strip 89.2% 92.8%  PY3 

Statewide Existing Homes Multi-Family Subprogram 102.0% 100.0% 100.0% PY3 

Statewide Existing Homes QHEC Faucet Aerators 101.6%  122.2% PY3 

Statewide Existing Homes QHEC Low Flow Shower Head 100.0%  100.0% PY3 

Statewide Existing Homes QHEC Res Pipe Insulation 100.0%  100.0% PY3 

Statewide Existing Homes QHEC Res Residential/Low-rise Multifamily Air Sealing 101.1%  100.0% PY3 

Statewide Existing Homes QHEC Res Smart Strip 86.9% 86.6%  PY3 

Statewide Existing Homes QHEC Res Smart Thermostat 100.0%  100.0% PY3 

Statewide Existing Homes QHEC Res Thermostatic Showerheads   87.1% PY3 

Statewide Existing Homes QHEC Res Water Heating Setback   100.0% PY3 

Statewide Existing Homes QHEC Subprogram 161.2% 125.6% 60.9% PY3 

 



 

875 

 

13 APPENDIX J: IN-SERVICE RATES 

This appendix has values by Utility, Program, Subprogram, and Measure. Values are derived or informed by NJ utility and state evaluation studies, which may involve 

primary or secondary research. The hierarchy of application values for ISR is: 

1. IOU/Subprogram/Measure value 

2. Statewide/Subprogram/Measure value 

3. IOU/Subprogram value 

4. Statewide/Subprogram value 

5. Default value (1.0 if not defined in measure section) 

In limited cases with approval by SWE, utilities that have conducted rigorous analyses of the TRM value may adopt a statewide value rather than apply the utility 

value. This is allowed to ensure that utilities conducting strong research are not at a disadvantage.  For those utilities not completing evaluations of these TRM 

elements that meet the SWE-assigned cadence and rigor, SWE and BPU will determine the value to be assigned in the TRM.  The statewide value or the utility’s 

previous values may not be the default in those cases. 

Table 13-1 In-Service Rates 

Utility Program Subprogam Measure Name ISR Source 

ACE Energy Efficient Products Downstream Rebates Res Air Purifier 99% PY2 

ACE Energy Efficient Products Downstream Rebates Res Clothes Dryer 98% PY2 

ACE Energy Efficient Products Downstream Rebates Res Clothes Washer 98% PY2 

ACE Energy Efficient Products Downstream Rebates Res Dehumidifier 98% PY2 

ACE Energy Efficient Products Downstream Rebates Res Heat Pump Water Heater 100% PY2 

ACE Energy Efficient Products Downstream Rebates Res Refrigerators 99% PY2 

ACE Energy Efficient Products Downstream Rebates Res Room Air Conditioner 100% PY2 

ACE Energy Efficient Products Marketplace Res Air Purifier 100% PY2 

t 

+-

t 

t 

+-

t 
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Utility Program Subprogam Measure Name ISR Source 

ACE Energy Efficient Products Marketplace Res Lamps and Fixtures 103% PY2 

ACE Energy Efficient Products Marketplace Res Smart Strip 98% PY2 

ACE Energy Efficient Products Marketplace Res Smart Thermostat 91% PY3 

ACE Energy Solutions for Business Prescriptive/Custom C&I Lighting Fixtures 100% PY2 

ACE Energy Solutions for Business SBDI C&I AIR CONDITIONER, MINI-SPLIT AC, AND PTAC 87% PY3 

ACE Energy Solutions for Business SBDI C&I Lighting Fixtures 90% PY3 

ACE Energy Solutions for Business SBDI Subprogram 90% PY3 

ACE Existing Homes HPwES HPwES 100% PY3 

ACE Existing Homes MI Weatherization Res Lamps and Fixtures 95% PY3 

ACE Existing Homes MI Weatherization Res Pipe Insulation 83% PY3 

ACE Existing Homes MI Weatherization Res Storage Water Heater 95% PY3 

ACE Existing Homes MI Weatherization Subprogram 94% PY3 

ACE Existing Homes Multi-Family Res Lamps and Fixtures 93% PY2 

ACE Existing Homes QHEC Res Lamps and Fixtures 91% PY3 

ACE Existing Homes QHEC Res Smart Strip 88% PY3 

ACE Existing Homes QHEC Subprogram 89% PY3 

ETG Energy Efficient Products Marketplace Res Faucet Aerators 92% PY2 

ETG Energy Efficient Products Marketplace Res Low Flow Shower Head 91% PY2 

ETG Energy Efficient Products Marketplace Res Smart Thermostat 92% PY3 

ETG Existing Homes QHEC Low Flow Shower Head 79% PY3 

ETG Existing Homes QHEC Res Smart Strip 75% PY3 

JCPL Energy Efficient Products Appliance Recycling Res Freezer Recycling 100% PY2 

JCPL Energy Efficient Products Appliance Recycling Res Refrigerator Recycling 99% PY2 

JCPL Energy Efficient Products Downstream Rebates Res Air Purifier 100% PY2 
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Utility Program Subprogam Measure Name ISR Source 

JCPL Energy Efficient Products Downstream Rebates Res Clothes Dryer 100% PY2 

JCPL Energy Efficient Products Downstream Rebates Res Dehumidifier 100% PY2 

JCPL Energy Efficient Products Downstream Rebates Res Refrigerators 100% PY2 

JCPL Energy Efficient Products HVAC Res Ground Source Heat Pump 100% PY2 

JCPL Energy Efficient Products HVAC Res Mini Split AC 100% PY2 

JCPL Energy Efficient Products HVAC Res Smart Thermostat 100% PY3 

JCPL Energy Efficient Products Marketplace Res Lamps and Fixtures 92% PY2 

JCPL Energy Efficient Products Marketplace Res Smart Thermostat 100% PY3 

JCPL Energy Efficient Products Marketplace Subprogram 100% PY3 

JCPL Energy Solutions for Business Prescriptive C&I Lighting Fixtures 98% PY3 

JCPL Energy Solutions for Business SBDI C&I Door Gaskets 106% PY3 

JCPL Energy Solutions for Business SBDI C&I Lighting Fixtures 99% PY2 

JCPL Energy Solutions for Business SBDI C&I Night Covers 91% PY3 

JCPL Existing Homes Multi-Family Res Lamps and Fixtures 95% PY3 

JCPL Existing Homes QHEC Res Lamps and Fixtures 97% PY3 

JCPL Existing Homes QHEC Res Smart Strip 83% PY3 

NJNG Energy Efficient Products Downstream Rebates Subprogram 96% PY3 

NJNG Energy Efficient Products HVAC Res Central Air Conditioner 98% PY3 

NJNG Energy Efficient Products HVAC Subprogram 99% PY3 

NJNG Energy Efficient Products Marketplace Res Smart Thermostat 86% PY3 

NJNG Energy Efficient Products Marketplace Subprogram 87% PY3 

NJNG Energy Efficient Products Washer/Dryer Res Clothes Dryer 97% PY3 

NJNG Energy Efficient Products Washer/Dryer Res Clothes Washer 97% PY3 

NJNG Energy Efficient Products Washer/Dryer Subprogram 97% PY3 
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Utility Program Subprogam Measure Name ISR Source 

NJNG Existing Homes HPwES HPwES 96% PY3 

NJNG Existing Homes MI Weatherization Res Duct Sealing and Duct Insulation 90% PY3 

NJNG Existing Homes MI Weatherization Res Residential/Low-rise Multifamily Air Sealing 98% PY3 

NJNG Existing Homes QHEC Res Residential/Low-rise Multifamily Air Sealing 69% PY3 

NJNG Existing Homes QHEC Res Water Heating Setback 79% PY3 

NJNG Existing Homes QHEC Subprogram 74% PY3 

PSEG Energy Efficient Products Downstream Rebates Res Clothes Dryer 100% PY3 

PSEG Energy Efficient Products Downstream Rebates Res Clothes Washer 100% PY3 

PSEG Energy Efficient Products Downstream Rebates Res Smart Thermostat 99% PY3 

PSEG Energy Efficient Products Marketplace Low Flow Shower Head 79% PY3 

PSEG Energy Efficient Products Marketplace Res Air Purifier 98% PY3 

PSEG Energy Efficient Products Marketplace Res Dehumidifier 100% PY2 

PSEG Energy Efficient Products Marketplace Res Faucet Aerators 89% PY2 

PSEG Energy Efficient Products Marketplace Res Lamps and Fixtures 75% PY2 

PSEG Energy Efficient Products Marketplace Res Room Air Conditioner 67% PY2 

PSEG Energy Efficient Products Marketplace Res Smart Strip 87% PY3 

PSEG Energy Efficient Products Marketplace Res Smart Thermostat 69% PY3 

PSEG Energy Efficient Products Midstream HVAC Subprogram 100% PY2 

PSEG Energy Efficient Products Welcome Kits Bathroom Faucet Aerators 38% PY3 

PSEG Energy Efficient Products Welcome Kits Kitchen Faucet Aerators 41% PY3 

PSEG Energy Efficient Products Welcome Kits LED Night Light 77% PY3 

PSEG Energy Efficient Products Welcome Kits Low Flow Shower Head 43% PY3 

PSEG Energy Efficient Products Welcome Kits Res Lamps and Fixtures 79% PY3 

PSEG Energy Efficient Products Welcome Kits Res Smart Strip 83% PY3 
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Utility Program Subprogam Measure Name ISR Source 

PSEG Energy Solutions for Business Midstream Lighting C&I Lighting Fixtures 92% PY2 

PSEG Existing Homes MI Weatherization Faucet Aerators 91% PY3 

PSEG Existing Homes MI Weatherization Res Lamps and Fixtures 95% PY3 

PSEG Existing Homes MI Weatherization Res LED Night Light 20% PY2 

PSEG Existing Homes MI Weatherization Res Low Flow Shower Head 88% PY2 

PSEG Existing Homes MI Weatherization Res Pipe Insulation 100% PY2 

PSEG Existing Homes MI Weatherization Res Smart Strip 91% PY3 

PSEG Existing Homes MI Weatherization Res Smart Thermostat 100% PY2 

PSEG Existing Homes MI Weatherization Res Thermostatic Showerheads 94% PY2 

PSEG Existing Homes MI Weatherization Res Water Heating Setback 49% PY3 

PSEG Existing Homes Multi-Family Faucet Aerators 89% PY3 

PSEG Existing Homes Multi-Family Low Flow Shower Head 85% PY3 

PSEG Existing Homes Multi-Family Res Lamps and Fixtures 94% PY3 

PSEG Existing Homes Multi-Family Res Smart Strip 85% PY3 

PSEG Existing Homes QHEC Faucet Aerators 89% PY3 

PSEG Existing Homes QHEC Low Flow Shower Head 75% PY3 

PSEG Existing Homes QHEC Res Lamps and Fixtures 97% PY3 

PSEG Existing Homes QHEC Res Smart Strip 86% PY3 

PSEG Existing Homes QHEC Res Thermostatic Showerheads 92% PY3 

RECO Energy Efficient Products Appliance Markdown Subprogram 87% PY2 

RECO Energy Efficient Products Appliance Recycling Subprogram 100% PY2 

RECO Energy Efficient Products Downstream Rebates Subprogram 100% PY2 

RECO Energy Efficient Products Marketplace Res Lamps and Fixtures 97% PY2 

RECO Energy Efficient Products Marketplace Res Smart Strip 100% PY2 
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Utility Program Subprogam Measure Name ISR Source 

RECO Energy Efficient Products Marketplace Res Smart Thermostat 98% PY2 

RECO Energy Efficient Products Marketplace Subprogram 88% PY2 

RECO Energy Efficient Products Midstream Lighting Subprogram 98% PY2 

RECO Energy Solutions for Business Prescriptive/Custom Subprogram 81% PY2 

RECO Energy Solutions for Business Midstream Lighting Subprogram 100% PY2 

RECO Energy Solutions for Business SBDI Subprogram 100% PY2 

SJG Energy Efficient Products Downstream Rebates Res Clothes Dryer 100% PY2 

SJG Energy Efficient Products Downstream Rebates Res Clothes Washer 100% PY2 

SJG Energy Efficient Products HVAC Res Boiler 100% PY2 

SJG Energy Efficient Products HVAC Res Smart Thermostat 100% PY2 

SJG Energy Efficient Products Marketplace Res Smart Thermostat 92% PY3 

SJG Existing Homes QHEC Faucet Aerators 99% PY3 

SJG Existing Homes QHEC Low Flow Shower Head 99% PY3 

SJG Existing Homes QHEC Res Lamps and Fixtures 94% PY3 

SJG Existing Homes QHEC Res Pipe Insulation 95% PY3 

SJG Existing Homes QHEC Res Thermostatic Showerheads 91% PY3 

Statewide Energy Efficient Products Downstream Rebates Res Clothes Dryer 100% PY3 

Statewide Energy Efficient Products Downstream Rebates Res Clothes Washer 100% PY3 

Statewide Energy Efficient Products Downstream Rebates Res Smart Thermostat 99% PY3 

Statewide Energy Efficient Products Downstream Rebates Subprogram 96% PY3 

Statewide Energy Efficient Products HVAC Res Central Air Conditioner 98% PY3 

Statewide Energy Efficient Products HVAC Res Smart Thermostat 100% PY3 

Statewide Energy Efficient Products HVAC Subprogram 99% PY3 

Statewide Energy Efficient Products Marketplace Faucet Aerators 94% PY3 
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Utility Program Subprogam Measure Name ISR Source 

Statewide Energy Efficient Products Marketplace Low Flow Shower Head 80% PY3 

Statewide Energy Efficient Products Marketplace Res Air Purifier 98% PY3 

Statewide Energy Efficient Products Marketplace Res Smart Strip 87% PY3 

Statewide Energy Efficient Products Marketplace Res Smart Thermostat 85% PY3 

Statewide Energy Efficient Products Marketplace Subprogram 87% PY3 

Statewide Energy Efficient Products Washer/Dryer Res Clothes Dryer 97% PY3 

Statewide Energy Efficient Products Washer/Dryer Res Clothes Washer 97% PY3 

Statewide Energy Efficient Products Washer/Dryer Subprogram 97% PY3 

Statewide Energy Efficient Products Welcome Kits Faucet Aerators 39% PY3 

Statewide Energy Efficient Products Welcome Kits LED Night Light 77% PY3 

Statewide Energy Efficient Products Welcome Kits Low Flow Shower Head 43% PY3 

Statewide Energy Efficient Products Welcome Kits Res Lamps and Fixtures 79% PY3 

Statewide Energy Efficient Products Welcome Kits Res Residential/Low-rise Multifamily Air Sealing 39% PY3 

Statewide Energy Efficient Products Welcome Kits Res Smart Strip 81% PY3 

Statewide Energy Efficient Products Food Bank Kits Showerheads 37% SWE 

Statewide Energy Efficient Products Food Bank Kits Bathroom Aerators 28% SWE 

Statewide Energy Efficient Products Food Bank Kits Kitchen Faucet Aerators 27% SWE 

Statewide Energy Efficient Products Food Bank Kits Thermostatic Showerheads 93% SWE 

Statewide Energy Efficient Products Food Bank Kits LED bulbs 39% SWE 

Statewide Energy Efficient Products Food Bank Kits Pipe Insulation 25% SWE 

Statewide Energy Efficient Products Food Bank Kits Smart Strips 29% SWE 

Statewide Energy Efficient Products Food Bank Kits Furnace whistle 16% SWE 

Statewide Energy Efficient Products Food Bank Kits LED Nightlights 59% SWE 
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Utility Program Subprogam Measure Name ISR Source 

Statewide Energy Efficient Products Food Bank Kits Other sealing measures (spray foam, weatherstrip, outlet gaskets) 25% SWE 

Statewide Energy Solutions for Business Prescriptive C&I Lighting Fixtures 98% PY3 

Statewide Energy Solutions for Business SBDI C&I AIR CONDITIONER, MINI-SPLIT AC, AND PTAC 87% PY3 

Statewide Energy Solutions for Business SBDI C&I Door Gaskets 106% PY3 

Statewide Energy Solutions for Business SBDI C&I Lighting Fixtures 100% PY3 

Statewide Energy Solutions for Business SBDI C&I Night Covers 91% PY3 

Statewide Energy Solutions for Business SBDI Subprogram 90% PY3 

Statewide Existing Homes HPwES HPwES 99% PY3 

Statewide Existing Homes MI Weatherization Faucet Aerators 91% PY3 

Statewide Existing Homes MI Weatherization Res Duct Sealing and Duct Insulation 90% PY3 

Statewide Existing Homes MI Weatherization Res Lamps and Fixtures 95% PY3 

Statewide Existing Homes MI Weatherization Res Pipe Insulation 78% PY3 

Statewide Existing Homes MI Weatherization Res Residential/Low-rise Multifamily Air Sealing 100% PY3 

Statewide Existing Homes MI Weatherization Res Smart Strip 93% PY3 

Statewide Existing Homes MI Weatherization Res Storage Water Heater 95% PY3 

Statewide Existing Homes MI Weatherization Res Water Heating Setback 50% PY3 

Statewide Existing Homes MI Weatherization Subprogram 94% PY3 

Statewide Existing Homes Multi-Family Faucet Aerators 89% PY3 

Statewide Existing Homes Multi-Family Low Flow Shower Head 85% PY3 

Statewide Existing Homes Multi-Family Res Lamps and Fixtures 94% PY3 

Statewide Existing Homes Multi-Family Res Smart Strip 85% PY3 

Statewide Existing Homes QHEC Faucet Aerators 91% PY3 

Statewide Existing Homes QHEC Low Flow Shower Head 85% PY3 
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Utility Program Subprogam Measure Name ISR Source 

Statewide Existing Homes QHEC Res Lamps and Fixtures 97% PY3 

Statewide Existing Homes QHEC Res Pipe Insulation 87% PY3 

Statewide Existing Homes QHEC Res Residential/Low-rise Multifamily Air Sealing 69% PY3 

Statewide Existing Homes QHEC Res Smart Strip 86% PY3 

Statewide Existing Homes QHEC Res Thermostatic Showerheads 91% PY3 

Statewide Existing Homes QHEC Res Water Heating Setback 79% PY3 

Statewide Existing Homes QHEC Subprogram 84% PY3 

Notes:  1) Food Bank Kit ISRs taken from SWE memo to BPU dated 4/29/2025 
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14 APPENDIX K: DHW AND SPACE HEAT FUEL SPLIT  

The values below should be used when customer DHW or space heat fuel type is unknown. If a measure is not listed in Table 14-1, use default values presented in 

Table 14-2 or in measure section. 

Table 14-1 Fuel Split by Program and Measure 

Utility Program Subprogram Sector Measure Description Parameter Parameter value 

ETG Any Non-Participant Residential Any % gas water heat 73% 

ETG Any Non-Participant Residential Any % elec water heat 9% 

ETG Any Non-Participant Residential Any % gas space heat 81% 

ETG Any Non-Participant Residential Any % elec space heat 16% 

ETG Energy Efficient Products Down-stream Residential Any % gas water heat 93% 

ETG Energy Efficient Products Down-stream Residential Any % elec water heat 3% 

ETG Energy Efficient Products Down-stream Residential Any % gas space heat 88% 

ETG Energy Efficient Products Down-stream Residential Any % elec space heat 8% 

ETG Energy Efficient Products Marketplace Residential Any % gas water heat 87% 

ETG Energy Efficient Products Marketplace Residential Any % elec water heat 6% 

ETG Energy Efficient Products Marketplace Residential Any % gas space heat 88% 

ETG Energy Efficient Products Marketplace Residential Any % elec space heat 8% 

ETG Existing Homes HER Residential Any % gas water heat 93% 

ETG Existing Homes HER Residential Any % elec water heat 6% 

ETG Existing Homes HER Residential Any % gas space heat 92% 

ETG Existing Homes HER Residential Any % elec space heat 8% 

ETG Existing Homes HER Residential Control Group % gas water heat 88% 

+- + + +-

+ 

+- + + +-

+ 

+ 

+ 

+ 

+- + + +-

+ 

+ 

+ 

+ 

+- + + +-

+ 

+- + + +-

+ 
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Utility Program Subprogram Sector Measure Description Parameter Parameter value 

ETG Existing Homes HER Residential Control Group % elec water heat 10% 

ETG Existing Homes HER Residential Control Group % gas water heat 90% 

ETG Existing Homes HER Residential Control Group % elec water heat 7% 

ETG Existing Homes QHEC Residential Any % gas water heat 88% 

ETG Existing Homes QHEC Residential Any % elec water heat 8% 

ETG Existing Homes QHEC Residential Any % gas space heat 91% 

ETG Existing Homes QHEC Residential Any % elec space heat 8% 

JCPL Energy Efficient Products Appliance Rebates Residential Clothes Washer % elec water heat 91% 

SJG Any Non-Participant Residential Any % elec space heat 10% 

SJG Existing Homes QHEC Residential Any % gas water heat 82% 

SJG Existing Homes QHEC Residential Any % elec water heat 13% 

SJG Existing Homes QHEC Residential Any % gas space heat 91% 

SJG Existing Homes QHEC Residential Any % elec space heat 6% 

SJG Any Non-Participant Residential Any % gas water heat 75% 

SJG Any Non-Participant Residential Any % elec water heat 16% 

SJG Any Non-Participant Residential Any % gas space heat 86% 

SJG Energy Efficient Products Down-stream Residential Any % gas water heat 92% 

SJG Energy Efficient Products Down-stream Residential Any % elec water heat 6% 

SJG Energy Efficient Products Down-stream Residential Any % gas space heat 87% 

SJG Energy Efficient Products Down-stream Residential Any % elec space heat 10% 

SJG Energy Efficient Products Marketplace Residential Any % gas water heat 83% 

SJG Energy Efficient Products Marketplace Residential Any % elec water heat 16% 
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Utility Program Subprogram Sector Measure Description Parameter Parameter value 

SJG Energy Efficient Products Marketplace Residential Any % gas space heat 93% 

SJG Energy Efficient Products Marketplace Residential Any % elec space heat 6% 

SJG Existing Homes HER Residential Any % gas water heat 92% 

SJG Existing Homes HER Residential Any % elec water heat 5% 

SJG Existing Homes HER Residential Any % gas space heat 93% 

SJG Existing Homes HER Residential Any % elec space heat 7% 

SJG Existing Homes HER Residential Control Group % gas water heat 83% 

SJG Existing Homes HER Residential Control Group % elec water heat 14% 

SJG Existing Homes HER Residential Control Group % gas water heat 93% 

SJG Existing Homes HER Residential Control Group % elec water heat 6% 

 

Table 14-2 Default Fuel Split Values 

IOU Program Measure Parameter Value 

Any Any Clothes washer % gas water heat 0.69 

Any Any Clothes washer % elec water heat 0.31 

Any Any Dishwasher % elec water heat 0.20 

Any Any Dishwasher % gas water heat 0.54 

Any Any Smart Thermostat % elec space heat 0.15 

Any Any Smart Thermostat % gas space heat 0.85 

Any Any Aerators or showerheads % elec water heat 0.25 

Any Any Aerators or showerheads % gas water heat 0.71 
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IOU Program Measure Parameter Value 

Any Any Thermostatic showerhead % elec water heat 0.18 

Any Any Thermostatic showerhead % gas water heat 0.82 

Any Any Pipe insulation % elec water heat 0.18 

Any Any Pipe insulation % gas water heat 0.82 

 

I I I I 
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15 APPENDIX L: LIGHTING WATTAGES 

15.1 C&I MIDSTREAM LIGHTING BASELINE WATTAGES 

This section provides baseline wattages for Midstream lighting fixtures, built by NJ Utilities a baseline wattage table for these fixtures by using Pennsylvania, New 

Jersey, Illinois and Mid-Atlantic TRMs as reference.  

Table 15-1 C&I Midstream Lighting Baseline Wattages 

Fixture / Lamp Baseline Watts 
Fixture 

Type 
Reference 

1 x 4 LED integrated retrofit kit 1500 – 3000 Lumens 30.06 Troffers IL TRM 

1 x 4 LED integrated retrofit kit 3001 – 4500 Lumens 59.48 Troffers IL TRM 

1 x 4 LED integrated retrofit kit 4501 - 6000 

Lumens 
96.24 Troffers IL TRM 

1 x 4 LED new luminaire 1500 - 3000 Lumens 30.06 Troffers IL TRM 

1 x 4 LED new luminaire 3001 - 4500 Lumens 59.48 Troffers IL TRM 

1 x 4 LED new luminaire 4501 - 6000 Lumens 96.24 Troffers IL TRM 

2' Replacement Lamp 16.5 Lamp PECO 

2 x 2 LED integrated retrofit kit 2000-3500 

Lumens 
59.48 Troffers IL TRM 

2 x 2 LED integrated retrofit kit 3501 - 5000 

Lumens 
96.24 Troffers IL TRM 

2 x 2 LED new luminaire 2000-3500 Lumens 59.48 Troffers IL TRM 

2 x 2 LED new luminaire 3501 - 5000 Lumens 96.24 Troffers IL TRM 

2 x 4 LED integrated retrofit kit 3000 - 4500 

Lumens 
59.48 Troffers IL TRM 

+ +-

+ +-

+ +-
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Fixture / Lamp Baseline Watts 
Fixture 

Type 
Reference 

2 x 4 LED integrated retrofit kit 4501 - 6000 

Lumens 
96.24 Troffers IL TRM 

2 x 4 LED integrated retrofit kit 6001 - 7500 

Lumens 
128.32 Troffers IL TRM 

2 x 4 LED new luminaire 3000-4500 Lumens 59.48 Troffers IL TRM 

2 x 4 LED new luminaire 4501-6000 Lumens 96.24 Troffers IL TRM 

2 x 4 LED new luminaire 6001-7500 Lumens 128.32 Troffers IL TRM 

2G11 Base Lamps 760-934 Lumens 13 Pin Lamps Mid-Atlantic TRM 

2G11 Base Lamps 935-1349 Lumens 18 Pin Lamps Mid-Atlantic TRM 

2G11 Base Lamps 1350-1834 Lumens 26 Pin Lamps MidAtlantic TRM 

2G11 Base Lamps 1835-2549 Lumens 32 Pin Lamps MidAtlantic TRM 

2G11 Base Lamps 2550-3199 Lumens 42 Pin Lamps MidAtlantic TRM 

3' Replacement Lamp 26 Lamp PECO 

4' High Output Replacement Lamp 54 Lamp PECO 

4' Replacement Lamp 29.5 Lamp PECO 

8' Replacement Lamp 59 Lamp PECO 

8' Replacement Lamp 86 Lamp PECO 

Display Case Luminaire 7.1 per ft Luminaire IL TRM 

Energy Star LED Fixture - Accent Light Line 

Voltage <1,499 Lumens 
51.875 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Accent Light Line 

Voltage >3,000 Lumens 
200 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 
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Fixture / Lamp Baseline Watts 
Fixture 

Type 
Reference 

Energy Star LED Fixture - Accent Light Line 

Voltage 1,500 to 2,999 Lumens 
136.25 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Bath Vanity <1,499 51.875 Energy Star Custom table based on 

Energy Star LED Fixture - Bath Vanity >3,000 

Lumens 
200 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Bath Vanity 1,500 

to 2,999 Lumens 
136.25 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Ceiling Mount 

<1,499 Lumens 
51.875 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Ceiling Mount 

>3,000 Lumens 
200 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Ceiling Mount 

1,500 to 2,999 Lumens 
136.25 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Close to Ceiling 

Mount <1,499 Lumens 
51.875 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Close to Ceiling 

Mount >3,000 Lumens 
200 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Close to Ceiling 

Mount 1,500 to 2,999 Lumens 
136.25 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Cove Mount 

<1,499 Lumens 
51.875 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Cove Mount 

>3,000 Lumens 
200 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Cove Mount 1,500 

to 2,999 Lumens 
136.25 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 
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Fixture / Lamp Baseline Watts 
Fixture 

Type 
Reference 

Energy Star LED Fixture - Decorative Pendant 

<1,499 Lumens 
51.875 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Decorative Pendant 

>3,000 Lumens 
200 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Decorative Pendant 

1,500 to 2,999 Lumens 
136.25 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Downlight Pendant 

<1,499 Lumens 
51.875 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Downlight Pendant 

>3,000 Lumens 
200 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Downlight Pendant 

1,500 to 2,999 Lumens 
136.25 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Downlight Surface 

Mount <1,499 Lumens 
51.875 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Downlight Surface 

Mount >3,000 Lumens 
200 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Downlight Surface 

Mount 1,500 to 2,999 Lumens 
136.25 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Linear Strip <1,499 

Lumens 
51.875 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Linear Strip >3,000 

Lumens 
200 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Linear Strip 1,500 

to 2,999 Lumens 
136.25 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Outdoor Pole-Mount <1,499 Lumens 51.875 
Energy Star 

Fixtures 

Custom table based on 

IL TRM 
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Fixture / Lamp Baseline Watts 
Fixture 

Type 
Reference 

Energy Star LED Fixture - Outdoor Pole-Mount >3,000 Lumens 200 
Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Outdoor Pole-Mount 1,500 to 2,999 Lumens 136.25 
Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Pendant <1,499 

Lumens 
51.875 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Recessed 

Downlight <1,499 Lumens 
51.875 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Recessed 

Downlight >3,000 Lumens 
200 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Recessed 

Downlight 1,500 to 2,999 Lumens 
136.25 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Security <1,499 

Lumens 
51.875 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Security >3,000 

Lumens 
200 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Security 1,500 to 

2,999 Lumens 
136.25 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Solid State Retrofit 

<1,499 Lumens 
51.875 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Solid State Retrofit 

>3,000 Lumens 
200 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Solid State Retrofit 

1,500 to 2,999 Lumens 
136.25 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Under Cabinet 

<1,499 Lumens 
51.875 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 
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Fixture / Lamp Baseline Watts 
Fixture 

Type 
Reference 

Energy Star LED Fixture - Under Cabinet 

>3,000 Lumens 
200 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Under Cabinet 

1,500 to 2,999 Lumens 
136.25 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Wall Sconces 

<1,499 Lumens 
51.875 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Wall Sconces 

>3,000 Lumens 
200 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Wall Sconces 

1,500 to 2,999 Lumens 
136.25 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Wrapped Lens 

>3,000 Lumens 
200 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Energy Star LED Fixture - Wrapped Lens 

1,500 to 2,999 Lumens 
136.25 

Energy Star 

Fixtures 

Custom table based on 

IL TRM 

Exit Signs - Double 16.4 Exit MidAtlantic TRM 

Exit Signs - Single 16.4 Exit MidAtlantic TRM 

HID Replacement Lamp <=125W 171 HID Lamps MidAtlantic TRM 

HID Replacement Lamp >250W 452 HID Lamps MidAtlantic TRM 

HID Replacement Lamp>125W - <=250W 288 HID Lamps MidAtlantic TRM 

High Bay LED - ≥40,000 Lumens 901 Fixture PECO 

High Bay LED - 10,000 to 19,999 Lumens 262.5 Fixture PECO Average value 

High Bay LED - 20,000 to 29,999 Lumens 634 Fixture PECO 

High Bay LED - 30,000 to 39,999 Lumens 767.5 Fixture PECO Average Value 

High Bay LED - 5,000 to 9,999 Lumens 157 Fixture IL TRM Value 
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Fixture / Lamp Baseline Watts 
Fixture 

Type 
Reference 

Horizontally-Mounted Lamps 2550-3199 

Lumens 
42 Fixture Mid-Atlantic TRM 

Hortizontally-Mounted Lamps 1350-1834 

Lumens 
26 Pin Lamps MidAtlantic TRM 

Hortizontally-Mounted Lamps 1835-2549 

Lumens 
32 Pin Lamps MidAtlantic TRM 

Hortizontally-Mounted Lamps 760-934 

Lumens 
13 Pin Lamps MidAtlantic TRM 

Hortizontally-Mounted Lamps 935-1349 

Lumens 
18 Pin Lamps MidAtlantic TRM 

LED Architectural Flood and Spot Luminaries 

- ≥40,000 Lumens 
1090 Fixture PECO 

LED Architectural Flood and Spot Luminaries 

- 10,000 to 19,999 Lumens 
295 Fixture PECO 

LED Architectural Flood and Spot Luminaries 

- 20,000 to 29,999 Lumens 
462 Fixture PECO 

LED Architectural Flood and Spot Luminaries 

- 30,000 to 39,999 Lumens 
843 Fixture PECO 

LED Architectural Flood and Spot Luminaries 

- 5,000 to 9,999 Lumens 
215 Fixture PECO 

LED Architectural Flood and Spot Luminaries 

- Up to 4,999 Lumens 
133 Fixture PECO 

LED Bollard Fixtures - 10,000 to 19,999 

Lumens 
284.1 Fixture 

IL TRM - Exterior 

fixtures ( Lumen 

benchmark) 
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Fixture / Lamp Baseline Watts 
Fixture 

Type 
Reference 

LED Bollard Fixtures - 5,000 to 9,999 Lumens 198.9 Fixture 

IL TRM - Exterior 

fixtures ( Lumen 

benchmark) 

LED Bollard Fixtures - Up to 4,999 Lumens 113.6 Fixture 

IL TRM - Exterior 

fixtures ( Lumen 

benchmark) 

LED direct linear ambient 2 ft retrofit kit 

1500-3500 Lumens 
33 Fixture PECO 

LED direct linear ambient 2 ft retrofit kit 

3501-5500 Lumens 
61 Fixture PECO 

LED direct linear ambient 4 ft retrofit kit 

<=2132 Lumens 
31 Fixture PECO 

LED direct linear ambient 4 ft retrofit kit 

2133-4261 Lumens 
59 Fixture PECO 

LED direct linear ambient 4 ft retrofit kit 

4262-6392 Lumens 
89 Fixture PECO 

LED direct linear ambient 4 ft retrofit kit 

6393-9400 
112 Fixture PECO 

LED direct linear ambient 8 ft retrofit kit 

<=3290 Lumens 
58 Fixture PECO 

LED direct linear ambient 8 ft retrofit kit 

>=9871 Lumens 
219 Fixture PECO 

LED direct linear ambient 8 ft retrofit kit 

3291-6580 Lumens 
109 Fixture PECO 

LED direct linear ambient 8 ft retrofit kit 

6581-9870 Lumens 
167 Fixture PECO 
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Fixture / Lamp Baseline Watts 
Fixture 

Type 
Reference 

LED direct/indirect linear ambient 2 ft. new 

luminaire 1500-3500 Lumens 
33 Fixture PECO 

LED direct/indirect linear ambient 2 ft. new 

luminaire 3501-5500 Lumens 
61 Fixture PECO 

LED direct/indirect linear ambient 3 ft. new 

luminaire 
23 Fixture Hawaii TRM 

LED direct/indirect linear ambient 4 ft. new 

luminaire 4262-6392 Lumens 
89 Fixture PECO 

LED direct/indirect linear ambient 4 ft. new 

luminaire <=2132 
31 Fixture PECO 

LED direct/indirect linear ambient 4 ft. new 

luminaire 2133-4261 Lumens 
59 Fixture PECO 

LED direct/indirect linear ambient 4 ft. new 

luminaire 6393-9400 Lumens 
112 Fixture PECO 

LED direct/indirect linear ambient 8 ft. new 

luminaire <=3290 Lumens 
58 Fixture PECO 

LED direct/indirect linear ambient 8 ft. new 

luminaire >=9871 Lumens 
219 Fixture PECO 

LED direct/indirect linear ambient 8 ft. new 

luminaire 3291 - 6580 Lumens 
109 Fixture PECO 

LED direct/indirect linear ambient 8 ft. new 

luminaire 6581-9870 Lumens 
167 Fixture PECO 

LED Fuel Pump Canopy - ≥40,000 Lumens 1090 Fixture PECO 

LED Fuel Pump Canopy - 10,000 to 19,999 

Lumens 
295 Fixture PECO 
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Fixture / Lamp Baseline Watts 
Fixture 

Type 
Reference 

LED Fuel Pump Canopy - 20,000 to 29,999 

Lumens 
462 Fixture PECO 

LED Fuel Pump Canopy - 30,000 to 39,999 

Lumens 
843 Fixture PECO 

LED Fuel Pump Canopy - 5,000 to 9,999 

Lumens 
215 Fixture PECO 

LED Fuel Pump Canopy - Up to 4,999 

Lumens 
133 Fixture PECO 

LED Landscape/Accent Flood and Spot 

Luminaires - ≥40,000 Lumens 
1090 Fixture PECO 

LED Landscape/Accent Flood and Spot 

Luminaires - 10,000 to 19,999 Lumens 
295 Fixture PECO 

LED Landscape/Accent Flood and Spot 

Luminaires - 20,000 to 29,999 Lumens 
462 Fixture PECO 

LED Landscape/Accent Flood and Spot 

Luminaires - 30,000 to 39,999 Lumens 
843 Fixture PECO 

LED Landscape/Accent Flood and Spot 

Luminaires - 5,000 to 9,999 Lumens 
215 Fixture PECO 

LED Landscape/Accent Flood and Spot 

Luminaires - Up to 4,999 Lumens 
133 Fixture PECO 

LED Outdoor Pole/Arm-Mounted Area and 

Roadway Luminaires - ≥40,000 Lumens 
1090 Fixture PECO 

LED Outdoor Pole/Arm-Mounted Area and 

Roadway Luminaires - 10,000 to 19,999 

Lumens 

295 Fixture PECO 
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Fixture / Lamp Baseline Watts 
Fixture 

Type 
Reference 

LED Outdoor Pole/Arm-Mounted Area and 

Roadway Luminaires - 20,000 to 29,999 

Lumens 

462 Fixture PECO 

LED Outdoor Pole/Arm-Mounted Area and 

Roadway Luminaires - 30,000 to 39,999 

Lumens 

843 Fixture PECO 

LED Outdoor Pole/Arm-Mounted Area and 

Roadway Luminaires - 5,000 to 9,999 Lumens 
215 Fixture PECO 

LED Outdoor Pole/Arm-Mounted Area and 

Roadway Luminaires - Up to 4,999 Lumens 
133 Fixture PECO 

LED Outdoor Wall-Mounted Area Luminaires 

- ≥40,000 Lumens 
1090 Fixture PECO 

LED Outdoor Wall-Mounted Area Luminaires 

- 10,000 to 19,999 Lumens 
295 Fixture PECO 

LED Outdoor Wall-Mounted Area Luminaires 

- 20,000 to 29,999 Lumens 
462 Fixture PECO 

LED Outdoor Wall-Mounted Area Luminaires 

- 30,000 to 39,999 Lumens 
843 Fixture PECO 

LED Outdoor Wall-Mounted Area Luminaires 

- 5,000 to 9,999 Lumens 
215 Fixture PECO 

LED Outdoor Wall-Mounted Area Luminaires 

- Up to 4,999 Lumens 
133 Fixture PECO 

LED Parking Garage Luminaires - ≥40,000 

Lumens 
1090 Fixture PECO 

LED Parking Garage Luminaires - 10,000 to 

19,999 Lumens 
295 Fixture PECO 
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Fixture / Lamp Baseline Watts 
Fixture 

Type 
Reference 

LED Parking Garage Luminaires - 20,000 to 

29,999 Lumens 
462 Fixture PECO 

LED Parking Garage Luminaires - 30,000 to 

39,999 Lumens 
843 Fixture PECO 

LED Parking Garage Luminaires - 5,000 to 

9,999 Lumens 
215 Fixture PECO 

LED Parking Garage Luminaires - Up to 4,999 

Lumens 
133 Fixture PECO 

LED Stairwell and Passageway Luminaires -≥40,000 Lumens 1090 Fixture PECO 

LED Stairwell and Passageway Luminaires -10,000 to 19,999 Lumens 295 Fixture PECO 

LED Stairwell and Passageway Luminaires -20,000 to 29,999 Lumens 462 Fixture PECO 

LED Stairwell and Passageway Luminaires -30,000 to 39,999 Lumens 843 Fixture PECO 

LED Stairwell and Passageway Luminaires -5,000 to 9,999 Lumens 215 Fixture PECO 

LED Stairwell and Passageway Luminaires -Up to 4,999 Lumens 133 Fixture PECO 

LED Track or Mono-point Directional 

Lighting Fixtures: 1260-1399 Lumens 
30 Fixture PECO 

LED Track or Mono-point Directional 

Lighting Fixtures: 1400-1739 Lumens 
35 Fixture PECO 

LED Track or Mono-point Directional 

Lighting Fixtures: 1740-2174 Lumens 
43 Fixture PECO 

LED Track or Mono-point Directional 

Lighting Fixtures: 2175-2624 Lumens 
53 Fixture PECO 

LED Track or Mono-point Directional 

Lighting Fixtures: 2625-2999 Lumens 
62 Fixture PECO 
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Fixture / Lamp Baseline Watts 
Fixture 

Type 
Reference 

LED Track or Mono-point Directional 

Lighting Fixtures: 3000-3300 Lumens 
70 Fixture PECO 

LED Track or Mono-point Directional 

Lighting Fixtures: 400-472 Lumens 
10 Fixture PECO 

LED Track or Mono-point Directional 

Lighting Fixtures: 473-524 Lumens 
11 Fixture PECO 

LED Track or Mono-point Directional 

Lighting Fixtures: 525-714 Lumens 
14 Fixture PECO 

LED Track or Mono-point Directional 

Lighting Fixtures: 715-937 Lumens 
18 Fixture PECO 

LED Track or Mono-point Directional 

Lighting Fixtures: 938-1259 Lumens 
24 Fixture PECO 

LED Wall-Wash Luminaires 17.7 Fixture IL TRM 

Low Bay LED - ≥40,000 Lumens 901 Fixture PECO 

Low Bay LED - 10,000 to 19,999 Lumens 272.5 Fixture PECO Average value 

Low Bay LED - 20,000 to 29,999 Lumens 634 Fixture PECO 

Low Bay LED - 30,000 to 39,999 Lumens 767.5 Fixture PECO Average value 

Low Bay LED - 5,000 to 9,999 Lumens 151.5 Fixture PECO Average value 

Refrigerated Case Lighting <4' 

2x the wattage 

of the LED 

model # 

Refrigerated 

CaseLightin 

g 

NJ TRM 

Refrigerated Case Lighting ≥4ft - <5ft 

2x the wattage 

of the LED 

model # 

Refrigerated 

CaseLightin 

g 

NJ TRM 
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Fixture / Lamp Baseline Watts 
Fixture 

Type 
Reference 

Refrigerated Case Lighting ≥5ft - <6ft 

2x the wattage 

of the LED 

model # 

Refrigerated 

CaseLightin 

g 

NJ TRM 

Refrigerated Case Lighting ≥6ft 

2x the wattage 

of the LED 

model # 

Refrigerated 

CaseLightin 

g 

NJ TRM 

U -Bend Lamp 1500-2000 Lumens 29.5 Troffers IL TRM 

U -Bend Lamp 2001 - 3276 Lumens 54 Troffers IL TRM 

Vertically-Mounted Lamps 1350-1834 

Lumens 
26 Pin Lamps MidAtlantic TRM 

Vertically-Mounted Lamps 1835-2549 

Lumens 
32 Pin Lamps MidAtlantic TRM 

Vertically-Mounted Lamps 2550-3199 42 Pin Lamps Mid-Atlantic TRM 

Vertically-Mounted Lamps 760-934 Lumens 13 Pin Lamps MidAtlantic TRM 

Vertically-Mounted Lamps 935-1349 Lumens 18 Pin Lamps MidAtlantic TRM 
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15.2 FIXTURE WATTAGES BY TYPE 

The values below are taken from Rhode Island TRM, 2020 Appendix A, table 3. 

Table 15-2 Fixture Wattages By Type 

Fixture Code Description Rated Watts 

LED Exit Signs 

1E0002 2.0 WATT LED 2 

1E0003 3.0 WATT LED 3 

1E0005 5.0 WLED 5 

1E0005C 0.5 WATT LEC 0.5 

1E0008 8.0 WLED 8 

1E0015 1.5 WATT LED 1.5 

Compact Fluorescents  

1C0005S 5W COMPACT HW 7 

1C0007S 7W COMPACT HW 9 

1C0009S 9W COMPACT HW 11 

1C0011S 11W COMPACT HW 13 

1C0013S 13W COMPACT HW 15 

1C0018E 18W COMPACT HW ELIG 20 

1C0018S 18W COMPACT HW 20 

1C0022S 22W COMPACT HW 24 

1C0023E 1/23W COMPACT HW ELIG 25 

1C0026E 26W COMPACT HW ELIG 28 
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Fixture Code Description Rated Watts 

1C0026S 26W COMPACT HW 28 

1C0028S 28W COMPACT HW 30 

1C0032E 32W COMPACT HW ELIG 34 

1C0032S 32W CIRCLINE HW 34 

1C0042E 1/42W COMPACT HW ELIG 48 

1C0044S 44W CIRCLINE HW 46 

1C0057E 1/57W COMPACT HW ELIG 65 

2C0005S 2/5W COMPACT HW 14 

2C0007S 2/7W COMPACT HW 18 

2C0009S 2/9W COMPACT HW 22 

2C0011S 2/11W COMPACT HW 26 

2C0013E 2/13W COMPACT HW ELIG 28 

2C0013S 2/13W COMPACT HW 30 

2C0018E 2/18W COMP. HW ELIG 40 

2C0026E 2/26W COMP. HW ELIG 54 

2C0032E 2/32W COMPACT HW ELIG 68 

2C0042E 2/42W COMPACT HW ELIG 100 

3C0009S 3/9W COMPACT HW 33 

3C0013S 3/13W COMPACT HW 45 

3C0018E 3/18W COMPACT HW ELIG 60 

3C0026E 3/26W COMPACT HW ELIG 82 

3C0032E 3/32W COMPACT HW ELIG 114 
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Fixture Code Description Rated Watts 

3C0042E 3/42W COMPACT HW ELIG 141 

4C0013S 4/13W COMPACT HW 60 

4C0018E 4/18W COMPACT HW ELIG 80 

4C0026E 4/26W COMPACT HW ELIG 108 

4C0032E 4/32W COMPACT HW ELIG 152 

4C0042E 4/42W COMPACT HW ELIG 188 

6C0026E 6/26W COMPACT HW ELIG 162 

6C0032E 6/32W COMPACT HW ELIG 228 

6C0042E 6/42W COMPACT HW ELIG 282 

8C0026E 8/26W COMPACT HW ELIG 216 

8C0032E 8/32W COMPACT HW ELIG 304 

8C0042E 8/42W COMPACT HW ELIG 376 

T5 Systems 

10F54HSE 10L4’ 54W T5HO/ELIG 585 

1F14SSE 1L2’ 14W T5/ELIG 16 

1F21SSE 1L3’ 21W T5/ELIG 24 

1F24HSE 1L2’ 24W T5HO/ELIG 29 

1F28SSE 1L4’ 28W T5/ELIG 32 

1F39HSE 1L3’ 39W T5HO/ELIG 42 

1F54HSE 1L4’ 54W T5HO/ELIG 59 

2F14SSE 2L2’ 14W T5/ELIG 32 

2F21SSE 2L3’ 21W T5/ELIG 47 
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Fixture Code Description Rated Watts 

2F24HSE 2L2’ 24W T5HO/ELIG 52 

2F28SSE 2L4’ 28W T5/ELIG 63 

2F39HSE 2L3’ 39W T5HO/ELIG 85 

2F54HSE 2L4’ 54W T5HO/ELIG 117 

3F24HSE 3L2’ 24W T5HO/ELIG 80 

3F28SSE 3L4’ 28W T5 ELIG 95 

3F54HSE 3L4’ 54W T5HO/ELIG 177 

4F54HSE 4L4’ 54W T5HO/ELIG 234 

5F54HSE 5L4’ 54W T5HO/ELIG 294 

6F54HSE 6L4’ 54W T5HO/ELIG 351 

8F54HSE 8L4’ 54W T5HO/ELIG 468 

Two Foot High Efficient T8 Systems 

1F17ESH 1L2’ 17W T8EE/ELEE HIGH PWR 20 

1F17ESL 1L2’ 17W T8EE/ELEE LOW PWR 14 

1F17ESN 1L2’ 17W T8EE/ELEE 17 

1F28BXE 1L2’ F28BX/ELIG 32 

2F17ESH 2L2’ 17W T8EE/ELEE HIGH PWR 40 

2F17ESL 2L2’ 17W T8EE/ELEE LOW PWR 27 

2F17ESN 2L2’ 17W T8EE/ELEE 32 

2F28BXE 2L2’ F28BX/ELIG 63 

3F17ESH 3L2’ 17W T8EE/ELEE HIGH PWR 61 

3F17ESL 3L2’ 17W T8EE/ELEE LOW PWR 39 
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Fixture Code Description Rated Watts 

3F17ESN 3L2’ 17W T8EE/ELEE 46 

3F28BXE 3L2’ F28BX/ELIG 94 

Three Foot High Efficient T8 Systems 

1F25ESH 1L3’ 25W T8EE/ELEE HIGH PWR 30 

1F25ESL 1L3’ 25W T8EE/ELEE LOW PWR 21 

1F25ESN 1L3’ 25W T8EE/ELEE 24 

2F25ESH 2L3’ 25W T8EE/ELEE HIGH PWR 60 

2F25ESL 2L3’ 25W T8EE/ELEE LOW PWR 40 

2F25ESN 2L3’ 25W T8EE/ELEE 45 

3F25ESH 3L3’ 25W T8EE/ELEE HIGH PWR 90 

3F25ESL 3L3’ 25W T8EE/ELEE LOW PWR 58 

3F25ESN 3L3’ 25W T8EE/ELEE 67 

Four Foot High Efficient T8 Systems 

1F25EEE 1L4’ 25W T8EE/ELEE 22 

1F25EEH 1L4’ 25W T8EE/ELEE HIGH PWR 30 

1F25EEL 1L4’ 25W T8EE/ELEE LOW PWR 19 

1F28EEE 1L4’ 28W T8EE/ELEE 24 

1F28EEH 1L4’ 28W T8EE/ELEE HIGH PWR 33 

1F28EEL 1L4’ 28W T8EE/ELEE LOW PWR 22 

1F30EEE 1L4’ 30W T8EE/ELEE 26 

1F30EEH 1L4’ 30W T8EE/ELEE HIGH PWR 36 

1F30EEL 1L4’ 30W T8EE/ELEE LOW PWR 24 
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16 APPENDIX M: NON-ENERGY BENEFITS 

This section provides non-energy benefit multipliers for low-income and non low-income programs for use in calculating program cost effectivess.244 

Non-energy benefits (NEB) for non low-income programs 

Adder applied to all non-low-income programs to account for non-energy benefits not already included in the NJCT that are difficult to quantify (including public 

health, water and sewer benefits, economic development, etc.) 

15% applied to avoided wholesale energy costs. 

Low-income benefits 

Adder applied to account for additional benefits (including health and safety) to low-income participants and community 

30% (15% NEB + 15% additional LI) applied to avoided wholesale energy costs. 

 

 

244 Non-Energy Benefits (NEBs) multipliers are taken from the New Jersey Cost Test (NJCT) attachment to the May 23, 2024 Board Order.  See nj.gov › boardorders › 8B ORDER Energy Efficiency Triennium 2 
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