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Executive Summary 
Currently, incentives for energy efficient water heater retrofits require a like-for-like replacement. 

However, there is anecdotal evidence that contractors upsize heat pump water heater (HPWH) 

replacements relative to existing gas water heaters. This project adds to current statewide water 

heating measure offerings by allowing incentives for non-like-for-like size replacements. HPWH 

consume significantly less energy compared to alternatives. While incentives based on tank size 

could be counterproductive because they could discourage retrofits from electric resistance and gas 

water heaters to heat pump water heaters 

This project provides updates to the DEER Water Heater Calculator V 5.1 (California Public Utilities 

Commission, 2022). TRC utilizes data from existing fuel substitution workpaper development and an 

existing California Public Utilities Commission (CPUC)-approved water heater energy use calculator 

with prototype buildings and various water heater sizes. DEER Hot Water Calculator modeling across 

the California (CA) climate zones establishes like-for-like baselines for savings claims. 

In addition, this report describes current practices for HPWH retrofits based on a survey of 16 

plumbing contractors active in the TECH program, which incentivizes retrofits of legacy systems 

(electric resistance or gas water heaters) to heat pump water heaters. The survey1 found that: 

• Most contractor are upsizing tanks when moving from a gas or electric resistance water 

heater to a HPWH. Twelve (12) of 16 reported upsizing the tank when replacing a gas water 

heater with a HPWH, and 4 of 6 reported upsizing the tank when replacing an electric 

resistance water heater with a HPWH. Of the contractors that reported upsizing tanks moving 

from gas to a HPWH, two-thirds said they install a slightly larger tank, and one-third said they 

install a much bigger tank. The primary reason cited was that different technologies require a 

larger tank.  

• For the electrical systems, contractors reported a HPWH replacement required circuit breaker 

upgrades in approximately half their projects, outlet upgrades slightly less often, but rarely 

was an electrical panel upgrade required.  

• In the surveyed group of contractors (those who have installed a HPWH), the most common 

type of replacement is from natural gas water heater to a HPWH. 

This report covers the DEER Water Heater Calculator V5.1 tool modifications, survey results, and 

provides some examples of water heating equipment retrofits from the California Energy Smart 

Homes Program. 

 

 

 

 

 

1 Note that these results may not reflect Statewide trends, since the project team specifically targeted plumbing 

contractors with at least some experience installing HPWHs through the TECH program. 
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Disclaimer 

This is a work product that is the result of the CalNEXT program, designed and implemented by Energy Solutions and 

funded by California utility customers. Reproduction or distribution of the whole or any part of the contents of this 

document, without the express written permission of Southern California Edison, is prohibited. This work was performed 

with reasonable care and in accordance with professional standards. However, neither Southern California Edison, San 

Diego Gas & Electric, Pacific Gas & Electric, nor any entity performing the work pursuant to Southern California Edison’s 

authority, make any warranty or representation, expressed or implied, with regard to this report, the merchantability or 

fitness for a particular purpose of the results of the work, or any analyses or conclusions contained in this report. The 

results reflected in the work are generally representative of operating conditions; however, the results in any other situation 

may vary, depending upon particular operating conditions.  
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Abbreviations and Acronyms 

Acronym Meaning 

CA California  

CESH California Energy Smart Homes Program 

CPUC California Public Utilities Commission  

DEER Database of Energy Efficiency Resources 

DHW Domestic Hot Water 

DWHC DEER Water Heater Calculator 

DX Direct Expansion  

EE Energy Efficiency 

ET Emerging Technology 

EU End Use  

HP Heat Pump 

HPaWHS Heat Pump assisted Water Heating System 

HPWH Heat Pump Water Heater (s) 

HPWHS Heat Pump Water Heating System 

HVAC Heating, Ventilation, and Air Conditioning 

PG&E Pacific Gas and Electric 

SCE Southern California Edison 

SDG&E San Diego Gas and Electric 

SME Subject Matter Expert 

TECH Technology and Energy for Clean Heating  

UEF Uniform Energy Factor  

WB Whole Building  
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Background 

Overview 

Currently, incentives for energy efficient water heater retrofits require a like-for-like replacement. The 

project team receives regular word-of-mouth communication that contractors typically upsize the 

heat pump water heater (HPWH) tank compared to the tanks in existing gas water heaters during 

replacement to meet the hot water requirements of residents. Adding to the current statewide water 

heating measure offerings with new calculations will allow like-for-like replacements to qualify for 

future programs and result in a more energy efficient installed base of water heaters. A calculator 

exists as a macro‐enabled Excel workbook developed by the CPUC to standardize the input and 

savings calculations for water heating measures. The simulation tool uses the technology definitions 

to determine the hot water energy use for each climate zone, building type and building vintage that 

are part of the standard Database of Energy Efficiency Resources (DEER) applicability parameters. 

The DEER calculator with new inputs and assumptions related to water heater upsizing produces 

energy use predictions in support of a future HPWH measure package. 

Providing incentives for non-like-for-like hot water tank retrofits is a critical step towards 

meeting California’s decarbonization goals.  This measure package presents a significant 

opportunity to achieve long term residential hot water system efficiency.  

Conventional Heaters and Heat Pump Water Heaters 

Figure 1 shows schematics of two conventional residential hot water heaters. One version (gas-fired) 

burns natural gas to heat water. Natural gas water heaters comprise approximately 90% of the 

California residential installed base (Energy Code Ace, 2019). Another type (electric resistance) uses 

heat created by resistance in an electrical element to heat water directly by contact. Electric 

resistance water heaters make up approximately 6% of residential water heaters in California. Most 

of the remaining households (4%) use propane, wood, or solar to heat water. Both natural gas and 

electric resistance water heaters come with two configurations – with a storage tank and without a 

storage tank (i.e., tankless).  

Tankless water heaters heat water instantaneously without the use of a storage tank. When a hot 

water faucet is turned on, cold water flows through a heat exchanger in the unit, and either a natural 

gas burner or an electric element heats the water. Current offerings for SWWH025-05 assume a 

“like for like” replacement based on the storage capacity of the existing natural gas water heater and 

the new HPWH. The project utilizes the existing fuel substitution workpaper data and an existing 

CPUC-approved water heater energy use calculator with prototype buildings and various water heater 

sizes. Energy consumption modeling across the California (CA) climate zones establishes like-for-like 

baselines for savings claims. 
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Figure 1 - Schematic of conventional gas-fired and electric resistance storage water heaters. 

 

Source: InterNACHI. 

Figure 2 shows a schematic of a residential HPWH. HPWH use a direct expansion (DX) heat pump 

(HP) to transfer heat to the water. The HP condenser coils are located inside the insulated water 

storage tank where the flow of hot refrigerant heats the water. In many HPWH, referred to as hybrid 

HPWH, supplemental electric resistance heating elements exist to meet heating requirements when 

the HP system cannot meet them alone. Condenser coils heat the cold water entering the base of 

the tank. The hot water rises, heated by the condenser coils until the heated water exits the top of 

the tank for consumption. HPWH achieve higher efficiency compared to electric-resistance or natural 

gas water heaters. Supplemental electric-resistance elements for periods of high demand are a 

typical addition. 
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Figure 2 - Typical Residential Heat Pump Water Heater 

 

Source: Energy Vanguard  

DEER Water Heater Calculator 

General Description 

This study supports adding new measure offerings to the residential HPWH fuel substitution measure 

package (SWWH025-05). The DEER Water Heater Calculator v5.1 (DWHC) (California Public Utilities 

Commission, 2022) calculates savings for the offerings in SWWH025. DWHC version 5.1, is the most 

recent version, deployed through a macro‐enabled Excel workbook developed by consultants of the 

CPUC Energy Division to standardize the inputs and savings calculations for water heating measures. 

The DEER Water Heater Calculator v5.1 adopts residential hot water load profiles from CBECC-Res 

2019/2021. The tool uses standardized “technology definitions to determine the hot water energy 

use for each climate zone, building type and building vintage that are part of the standard DEER 

applicability parameters.” The calculator links technology definitions to DEER “TechID”’s stored in 

the tool. The tool calculates measure offering energy savings by taking the difference between the 

energy consumption of the base case and measure case TechIDs.   
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Table 1 - Key Components of the DWHC 

Key Components of the DEER Water Heater Calculation Tool 

Technologies 

New technologies to support the new water heater measures.  

The technologies span three technology types: storage water 

heaters, instantaneous water heaters, and HPWH. Specific 

TechID’s reference water heater technologies used throughout 

the tool.   

Usage Note: The “Update” column (col W) can be set to TRUE or 

FALSE. If set to TRUE, the “Calculate All Results” button 

pressed on the TechCalc tab calculates TechID consumption 

values.  

Calculation 
The "TechCalc" worksheet documents all inputs and hourly 

calculations. This is a reference tab only.  

TechCalc 

The worksheet calculates the hourly energy use for a selected 

water heater technology and for a selected building type and 

location. Cells C4-C6 contain the indices for the technology 

type, building type and location.  Cells J14-Z14 show annual 

results for consumption. 

The "Calculation" worksheet lists Details of the calculations. 

   

Usage Note: The “Calculate All Results” button automatically 

calculates the annual results for all permutations of building 

type and climate zone for all TechIDs that have been set to 

TRUE in the “Update” column in the Technologies tab. The 

TechResults tab contains the results for each permutation.  

    

TechResults 

The TechResults worksheet houses all previously calculated 

annual consumption results for each permutation of Tech ID, 

building type, and climate zone. Pressing the “Calculate All 

Results” button in the TechCalc tab populates the TechResults 

worksheet. This tab comes prepopulated with values from all 

existing TechIDs in the calculator. It only needs updating if new 

TechIDs are added.  
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Key Components of the DEER Water Heater Calculation Tool 

Measure 

Comparisons of base and measure case equipment calculated 

by the tool are set up in this worksheet.  

Usage Note: The user must input selected TechIDs for the base 

(standard) and measure case equipment in columns H and I, 

respectively. The user must also input the number of units, 

normalizing unit (‘each’ or ‘capacity’ in kBtu), preexisting fuel 

type and storage capacity, and sector. The user must create a 

Measure ID and continue the numbering of the index column 

for any added rows. Standard formatting for Measure ID is 

emulated in DEER, but anything can be selected by the user 

based on their preference. An auto population function resets 

the cells and determines existing case equipment conditions.   

Last, cells J2-K3 for either residential or commercial sector 

allow calculation of a subset of measures.  
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Key Components of the DEER Water Heater Calculation Tool 

EnergyImpact 

This worksheet houses all the of the previously calculated 

energy impacts for measures defined in the tool. Measure ID, 

building type, climate zone, and vintage define permutations of 

each measure. Savings related outputs include electric energy 

and demand, and natural gas savings above existing case and 

the standard case.  Non-savings related outputs include 

normalizing unit and number of units assumed in the 

calculation, building areas, and electric and gas load shape 

profile IDs.  

The vintage parameters affect the “Pre” case savings only, as 

the assumption of existing case equipment varies by vintage. 

Also available are separate savings for whole building “WB” or 

end use “EU.”  This tool does not currently include any 

interactive effect impacts, so “WB” and “EU” both show the 

same values. Standard direction from the CPUC for measure 

package development is to use the “WB” for measure package 

savings values.  

Pressing the “Create all Com Impacts” or “Create all Res 

Impacts” buttons on the EnImpacts-Com and EnImpacts-Res 

tabs, respectively populates values in the EnergyImpact sheet.  

New measures do not trigger recalculation of savings for all 

existing measures because added values append to the 

existing data.  

 

EnImpacts-Com 

EnImpact-Res 

Calculated savings values for each Measure ID occurs in these 

two worksheets. By clicking the “Create all Com Impacts” or 

“Create all Res Impacts” buttons the tool runs through the 

subset of selected measures identified on the Measures tab, 

calculates savings for all building types and climate zones for 

that sector (Com or Res), and pastes them into the 

EnergyImpact Tab.  

Selecting the ID in the dropdown in cell B1 shows the savings 

for an individual Measure ID. The spreadsheet pulls in 

consumption values for the base (standard) and measure case 

equipment associated with the Measure ID. Cells G3-G4 show 

Tech IDs for the associated equipment. Each water heater or 

heating capacity (kBtu-h) has normalized consumption values 

provided in columns P-Z.  
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Components of the TechID 

Gas Storage Water Heater Tech ID:  
Stor_UEF-Gas-030gal-MD-0.64UEF 

Heat Pump Water Heater Tech ID: 

Stor_UEF-ElecHP-050gal-3.50UEF 

Description of TechID for storage water heaters.  

Water Heater Type_Efficiency Rating-Fuel Type-Storage Capacity-Draw Pattern(optional)-Efficiency 

“Uniform Energy Factor (UEF) ratings are determined by assigning water heaters into one of four 

different categories (bins) of hot water usage and then evaluating their performance based on that 

usage. The ‘first hour rating’ of a water heater determines its’ UEF assignment within its hot water 

usage bin. A higher UEF means a water heater is more energy efficient and will cost less to operate 

compared to other water heaters in the same bin. A water heater’s UEF is only comparable with 

water heaters within the same bin. For example, a high bin water heater with a UEF of 0.95 does not 

perform exactly the same as a low bin water heater with a UEF of 0.95” (A.O. Smith, 2022). 

Methods 

Hot water tank sizing tool update 

For this study, TRC updated the DEER Water Heater Calculator V 5.1 (California Public Utilities 

Commission, 2022) with data required to support a future water heating measure package 

development effort. The project utilized existing fuel substitution workpaper data and an existing 

CPUC-approved water heater energy use calculator with prototype buildings and various water heater 

sizes. Energy consumption modeling across the California (CA) climate zones establishes like-for-like 

baselines for savings claims. 

Figure 3 shows a screen shot of the DEER Water Heater Calculator output. The technology 

parameters of the existing water heater are in columns F and G, the HPWH replacement in columns J 

and K with the annual results below. 

Heat pump water heaters are more energy efficient because they move heat while gas water heaters 

create heat via combustion. Heat pump water heaters come with auxiliary backup heating in the 

form of electric resistance. Upsizing the tank minimizes operating time of inefficient resistance 

heating, allowing the heat pump to do most of the water heating work. To meet a home’s hot water 

demand, a contractor selects a heat pump water heater with a high enough first hour rating. First 

hour rating is the number of gallons of hot water the heater can supply per hour - starting with a tank 

full of hot water.   

The worksheet examples (Figure 4 and Figure 5) shows how the DEER Water Heater Calculator V 5.1 

is currently used.  
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Figure 3 - DEER Water Heater Calculator  (California Public Utilities Commission, 2022) Example Output 

 

Source: Project Team 

Figure 4 - Worksheet for Estimating Peak Hour Demand/First Hour Rating  

Use 

Average 

Gallons of 

Hot Water 

per Person 

 

Times 

Used 

during 1 

Hour 

 

Gallons 

Used in 

1 Hour 

Shower 20 X  =  

Shaving (.05 gallon per 

minute) 
2 X  =  

Hand dishwashing or food 

prep (2 gallons per 

minute) 

3 X  =  
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Automatic dishwasher 7 X  =  

Clothes Washer 

Top Loader 

H-Axis 

 

25 

 

18 

X  =  

   

Total Peak 

Hour 

Demand 

= X 

Figure 5 - Completed Water Heater Sizing Worksheet 

Use 

Average 

Gallons of 

Hot Water 

per Person 

 

Number of 

Times 

Used in 1 

Hour 

 

Gallons 

Used in 

1 Hour 

One shave 2 X 1 = 2 

One hand dishwashing 3 X 1 = 3 

Peak Hour Demand    = 66 

 

Plumbing Contractor Survey 

TRC merged two public data sets to compile a list of reachable California plumbing contractors. One 

dataset is Technology and Energy for Clean Heating (TECH) tagged the CA contractors by company 

name who have done at least one HPWH installation and the other dataset (Switch-Is-On) has a large 

list of contractors but only addresses and emails. The merged list has approximately 150 unique 

contractor emails screened for heat pump water heating installation from the TECH and Switch-is-on 

data sets. A verified heat pump water heater installation was the only criteria for contractor survey 

participation. 

The plumbing contractor survey begins with some ‘firmographic’ questions. These questions help 

understand the size of the plumbing contractor’s business and the quantity of residential HPWH 

retrofits (natural gas and electric resistance), the base case, and the technology replacing it. Do 

contractors also replace gas with gas or electric with electric? Or is it also gas with electric but not a 

heat pump? The survey also covers like-for-like and non-like-for-like tank sizing – both frequency and 

proportion, slightly larger or much larger (Figure 6). Finally, the survey concludes with a question 

about required electrical upgrades broken down by cost: small (outlet replacement) to large (panel 

replacement). 



16 
ET22SWE0036 Residential Water Heater Measure Sizing Package Support Final Report 

Figure 6 - Example Screen from the Survey 

 

Source: Project Team. 

DEER Water Heater Calculator Modifications 

Current offerings for SWWH025-05 assume a “like for like” replacement based on the storage 

capacity of the existing natural gas water heater and the new HPWH. This update creates new 

measure offerings that reflect the upsizing of storage capacity and alignment of first hour rating 

values when replacing natural gas water heaters with HPWH. No specific tank size is recommended 

because the correct tank size varies by project. Factors that affect upsizing are: location of water 

heater, first hour rating, number of people in the house, and overall costs. The contractor makes the 

tank size decision based on these factors and there is no standard ‘oversizing’ recommendation.  

Current offerings for SWWH025-05 have combinations of heat pump water heaters replacing existing 

storage or tankless water heaters. However, the workpaper assumes 'like for like' replacement based 

on storage capacity of existing gas water heaters. For example, Measure offering 'K' in the workpaper 

is for installing a heat pump water heater between 55 gallon and 75 gallon replacing a 60-gallon 

natural gas water heater. Furthermore, Measure K only includes a heat pump water heater with one 

UEF rating, UEF = 3.33.  

This project expands the possible replacements by modeling permutations of UEF ratings and heat 

pump water heater tank sizes.  In all cases, both the base and measure technologies for the new 

offerings already exist in the DWHC as TechIDs. Therefore, the updates to the tool include creating 

new measure offerings using different combinations of existing DEER TechIDs to reflect different 

combinations and upsizing of HPWH storage tank.   
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Table 2 shows the combinations of DEER TechIDs used in the completion of this work.  Note that the 

first three rows show possible replacement tank sizes (55-75 gal.) over three different UEF’s with a 

40-gallon tank as the base case. The second three rows show the same replacement tank size range 

(55-75 gal.) over three different UEF’s but with a 50-gallon tank as the base case – and so on for 

different replacement tank sizes, UEF’s, and base case tank sizes. 
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Table 2 - Measure Offering Descriptions 

Measure Offering Description 
Code/Standard TechID 

(Base Case) 

Measure TechID 

(Measure Case) 

Heat pump water heater, > 55 to ≤ 

75 gal, UEF = 3.30 replacing storage 

natural gas water heater, 40 gal, 

UEF = 0.64 

Stor_UEF-Gas-040gal-HI-

0.64UEF 
Stor_UEF-ElecHP-

065gal-3.30UEF 

Heat pump water heater, > 55 to ≤ 

75 gal, UEF = 3.50 replacing storage 

natural gas water heater, 40 gal, 

UEF = 0.64 

Stor_UEF-Gas-040gal-HI-

0.64UEF 
Stor_UEF-ElecHP-

065gal-3.50UEF 

Heat pump water heater, > 55 to ≤ 

75 gal, UEF = 3.75 replacing storage 

natural gas water heater, 40 gal, 

UEF = 0.64 

Stor_UEF-Gas-040gal-HI-

0.64UEF 
Stor_UEF-ElecHP-

065gal-3.75UEF 

Heat pump water heater, > 55 to ≤ 

75 gal, UEF = 3.30 replacing storage 

natural gas water heater, 50 gal, 

UEF = 0.63 

Stor_UEF-Gas-050gal-HI-

0.63UEF 
Stor_UEF-ElecHP-

065gal-3.30UEF 

Heat pump water heater, > 55 to ≤ 

75 gal, UEF = 3.50 replacing storage 

natural gas water heater, 50 gal, 

UEF = 0.63 

Stor_UEF-Gas-050gal-HI-

0.63UEF 
Stor_UEF-ElecHP-

065gal-3.50UEF 

Heat pump water heater, > 55 to ≤ 

75 gal, UEF = 3.75 replacing storage 

natural gas water heater, 50 gal, 

UEF = 0.63 

Stor_UEF-Gas-050gal-HI-

0.63UEF 
Stor_UEF-ElecHP-

065gal-3.75UEF 

Heat pump water heater, >75 gal, 

UEF = 3.30 replacing storage natural 

gas water heater, 50 gal, UEF = 0.63 

Stor_UEF-Gas-050gal-HI-

0.63UEF 
Stor_UEF-ElecHP-

080gal-3.30UEF 

Heat pump water heater, >75 gal, 

UEF = 3.50 replacing storage natural 

gas water heater, 50 gal, UEF = 0.63 

Stor_UEF-Gas-050gal-HI-

0.63UEF 
Stor_UEF-ElecHP-

080gal-3.50UEF 

Heat pump water heater, >75 gal, 

UEF = 3.75 replacing storage natural 

gas water heater, 50 gal, UEF = 0.63 

Stor_UEF-Gas-050gal-HI-

0.63UEF 
Stor_UEF-ElecHP-

080gal-3.75UEF 
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Heat pump water heater, >75 gal, 

UEF = 3.30 replacing storage natural 

gas water heater, 60 gal, UEF = 0.61 

Stor_UEF-Gas-055gal-HI-

0.61UEF 
Stor_UEF-ElecHP-

080gal-3.30UEF 

Heat pump water heater, >75 gal, 

UEF = 3.50 replacing storage natural 

gas water heater, 60 gal, UEF = 0.61 

Stor_UEF-Gas-055gal-HI-

0.61UEF 
Stor_UEF-ElecHP-

080gal-3.50UEF 

Heat pump water heater, >75 gal, 

UEF = 3.75 replacing storage natural 

gas water heater, 60 gal, UEF = 0.61 

Stor_UEF-Gas-055gal-HI-

0.61UEF 
Stor_UEF-ElecHP-

080gal-3.75UEF 

 

The tool updates apply to residential building types only, with outputs provided in the DWHC as 

shown in Table 3 - DHWC outputs. Note, Table 3 only shows a sample of the DHWC outputs and does 

not reflect the actual savings for the anticipated measures.   

Table 3 - DHWC outputs 
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Results 

Tool and Eligibility Updates 

The updates to the DWHC result in savings values representative of replacing an existing gas water 

heater with a larger storage HPWH. Using these measure savings in a statewide measure package 

would enable incentives for these types of upsizing replacements. As shown in the survey results and 

example installation projects from the California Energy Smart Homes Program (CESHP), the practice 

of expanding heat pump water heater storage capacity is increasingly common in the market. Using 

the new updated tool, the following types of replacements would now be available for efficient heat 

pump water heaters:  

• Replacing an existing 40 or 50-gallon natural gas water heater with a 65-gallon HPWH 

• Replacing (2) existing 40 or 50-gallon natural gas water heater with (1) 80-gallon HPWH 

Please refer to Appendix B for project details: 

• Before-and-after equipment pictures 

• AHRI certificate and specification sheets 

• Invoice 

Plumbing Contractor Survey 

The project team conducted an electronic survey of plumbing contractors that are active in the TECH 

program, which incentivizes replacement of existing gas or electric resistance water heaters with 

HPWHs. The project team sent a survey link to contractors that had installed at least one HPWH 

through TECH, to ensure they could answer questions regarding HPWH tank sizing based on at least 

some experience. In total, 120 plumbing contractor targets received an email with an invitation to 

the survey and 16 contractors (or 13%) completed it. The project team provided a $100 incentive to 

increase the response rate.   

Summary of Survey Results 

Based on these survey responses2, the project team makes the following observations: 

1) Existing natural gas heater replacement with a new electric resistance heater rarely or never 

happens. Existing natural gas heater with new gas heater sometimes happens, and heat 

pump water heaters most often or always replace natural gas water heater (Figure 9 and 

Question 3) 

2) Existing electric resistance heater replacement with a new natural gas heater never happens. 

New electric resistance heaters sometimes replace existing electric heaters, but heat pump 

 

2 Note that these results described here may not reflect Statewide trends, since the project team specifically targeted 

plumbing contractors with at least some experience installing HPWHs through the TECH program. 
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water heaters most often or always replace electric resistance water heaters (Figure 10 and 

Question 4Question 4). 

3) A larger hot water tank is usually installed during a hot water heater retrofit (Error! Reference 

source not found. and Question 6) 

4) Most often, using a different technology than the existing was the reason for upsizing the 

water tank. Only one contractor reported it was because customers wanted more hot water, 

and another because a financial incentive was available (Error! Reference source not found. 

and Question 8). 

5) Most often, when an existing gas water heater was replaced with a HPWH, the replacement 

tank was slightly bigger than the existing tank (Figure 11 and Question 9). 

6) Most often, when an existing electric water heater was replaced with a HPWH, the 

replacement tank was also slightly bigger than the existing tank (Figure 12 and Question 10). 

7) When replacing a natural gas water heater with a heat pump water heater, the following 

steps in the retrofit are encountered (Question 11): 

a. Capping existing gas line (most of the time or always) 

b. Electric breaker upgrade (often but not always) 

c. Outlet upgrade (evenly split between never, sometimes, and ‘often or always’) 

d. Wiring and repatching (generally rare, but sometimes) 

e. Panel upgrade (rarely) 
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Appendix A: Survey Results 

‘Firmographic’ descriptors: 

Question 1 

What types of homes does your company serve? (N=16) 

Response Number Percent 

Single-family 7 44% 

Low-rise multifamily 0 0% 

Both 9 56% 

Total 16 100% 

 

Question 2 

How many replacements of residential water heaters has your company done in the past year? 

(N=16) 

Response Number Percent 

1 to 10 5 31% 

11 to 20 1 6% 

More than 20 10 63% 

Total 16 100% 
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Experience with HPWH Installations and Fuel Selection 

Question 3 

In the past year, how many natural gas water heaters has your company replaced with a heat pump 

water heater? (N=16) 

Response Number Percent 

None 0 0% 

1 to 10 8 50% 

11 to 20 1 6% 

More than 20 7 44% 

Total 16 100% 

 

Question 4 

In the past year, how many electric resistance water heaters has your company replaced with a heat 

pump water heater? (N=16) 

Response Number Percent 

None 8 50% 

1 to 10 6 38% 

11 to 20 1 6% 

More than 20 1 6% 

Total 16 100% 
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Question 5a 

When a customer has an existing natural gas water heater, how frequently do you install each of the 

following types of retrofit? (N=16) 

Retrofit Never Rarely Sometimes 

Most 

of 

the 

time 

Always Total 

Natural 

gas 

3 

(19%) 

3 

(19%) 

4  

(25%) 

5 

(31%) 

1 

(6%) 
16 

Electric 

resistance 

8 

(50% 
6 (38% 

2  

(13%) 
0 0 16 

Heat 

pump 

water 

heater 

0 0 
5 

 (31%) 

7 

(44%) 

5 

(25%) 
16 

 

Question 5b 

 (only asked if the answer to question 4 was zero) 

When a customer has an existing electric water heater, how frequently do you install each of the 

following types of retrofit? (N=16) 

Retrofit Never Rarely Sometimes 

Most 

of 

the 

time 

Always Total 

Electric 

resistance 

1 

(13%) 

1 

(13%) 

2  

(25%) 

2 

(25%) 

2 

(25%) 
8 

Heat 

pump 

water 

heater 

0 
1 

(13%) 

1  

(13%) 

3 

(38%) 

3 

(38%) 
8 
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Tank sizing choices 

Question 6  

When replacing an existing water heater, have you installed a tank that is larger than the existing 

water heating tank in the last two years? (N=16) 

Response Number Percent 

Yes 12 75% 

No 2 12.5% 

I cannot recall 2 12.5% 

Total 16 100% 

 

 

Figure 7 - Fraction of Retrofits Upsizing the Water Tank (N=16) 
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Question 7 

About how often did you install a tank that was the larger than the existing water heating tank? 

(N=12) 

Response Number Percent 

Rarely 1 8% 

Sometimes 3 25% 

Most of the time 5 42% 

Always 3 25% 

Total 12 100% 

 

Question 8  

What was the main reason that you installed a larger tank? (N=12) 

Response Number Percent 

Different technologies 

require larger tank 
10 83.3% 

Customers often want 

more hot water 
1 8.3% 

Sonoma Clean Power 

encouraged them to do so.  
1 8.3% 

Total 12 100% 
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Figure 8 - Reasons Given for Upsizing the Water Tank (N=12) 

 

 

Question 9  

If you replace a natural gas water heater with a newly installed heat pump water heater, how do you 

typically size the new tank? (N=16) 

Response Number Percent 

Much bigger tank for 

HPWH 
4 25% 

Slightly bigger tank for 

HPWH 
8 50% 

No difference 4 25% 

Slightly smaller tank for 

HPWH 
0 0% 

Much smaller tank for 

HPWH 
0 0% 

Total 16 100% 
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Question 10 

If you replace an electric resistance water heater with a newly installed heat pump water heater, how 

do you typically size the new tank? (N=8) 

Response Number Percent 

Much bigger tank for 

HPWH 
2 25% 

Slightly bigger tank for 

HPWH 
4 50% 

No difference 2 25% 

Slightly smaller tank for 

HPWH 
0 0% 

Much smaller tank for 

HPWH 
0 0% 

Total 8 100% 

Electrical upgrades 

Question 11 

How often are each of the following types of electrical upgrades needed when converting from a 

natural gas water heater to a heat pump water heater? (N=16) 

Action Never Rarely Sometimes 
Most of 

the time 
Always Total 

Cap existing 

gas lines 
0 0 0 

3 

 (19%) 

13 

(81%) 
16 

Breaker 

upgrade 
0 

2 

(13%) 

2 

 (13%) 

5  

(31%) 

7 

(44%) 
16 

Outlet 

upgrade 

4 

(25%) 

1  

(6%) 

2  

(13%) 

5 

 (31%) 

4 

(25%) 
16 

Wiring and 

repatching 

2 

(13%) 

7 

(44%) 

3 

 (19%) 

2 

 (13%) 

2 

(13%) 
16 

Panel 

Upgrade 

1  

(6%) 

6 

(38%) 

8 

 (50%) 
0 

1 

 (6%) 
16 
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Open-ended question 

Question 12 

Is there anything else you'd like to tell us about heat pump water heating retrofits or tank sizing? 

(N=7) 

Responder Response 

1 

If not for Sonoma Clean Power's Grid Savvy program we'd size tanks to 50-

65 gal. They also allow water heated to 135-140 degrees, so we ALWAYS 

install a mixing valve. 

2 Air space is the biggest hurdle 

3 
Heat Pump water heaters have noise when in heat pump mode. We let 

our customers know of the additional noise of the unit.  

4 

In addition to significant tank size increases, we also install a thermostatic 

mixing valve with every project to allow for hotter tank temperatures in 

order to manage the slower recovery versus gas units. 

5 Always install Thermostatic Mixing Valve w/ HPWH 

6 

The requirement now for a mixing valve to moderate temperature has in 

some instances allowed us to use the same size tank as the old one. 

However, it is on a case-by-case basis. 

7 

In the HVAC world, bigger heat pumps are not better. However, in the heat 

pump water heater world, the taller the tank the more efficient the system 

is, to a certain extent. Heat pump water heaters recover hot water much 

slower than gas, so a bigger tank is often needed to compensate. Space 

for small, medium, or larger heat pump water heaters is a very common 

constraint however. 
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Figure 9 – Natural Gas Water Heater Replacement Frequency (N=16) 

 
 

Figure 10 - Electric Resistance Heater Replacement Frequency (N=8) 

 
 

 

 

 

 

3

8

3

6

4

2

5

5

7

1

4

Natural gas

Electric resistance

Heat pump water

heater

Never Rarely Sometimes Most of the time Always

1 1

1

2

1

2

3

2

3

Electric resistance

Heat pump water

heater

Never Rarely Sometimes Most of the time Always



32 
ET22SWE0036 Residential Water Heater Measure Sizing Package Support Final Report 

Figure 11 - Degree of Tank Sizing (natural gas base case) (N=16) 

 

 

 

Figure 12 - Degree of Tank Sizing (electric resistance base case) (N=8) 
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Appendix B: Survey Instrument 
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Appendix C: Documented CESH Water Heater Retrofits 

The two examples shown in this section are from the California Energy Smart Homes Programs and 

would qualify for an incentive using the updated tool. 

Case 1: 65 Gallon HPWH Replacing 40 Gallon Gas Water Heater 

Existing 40 Gallon Natural Gas Water Heater  
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Proposed 65 Gallon Replacement Heat Pump Water Heater 
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80 Gallon Heat Pump Water Heater Specification Sheet and ARI Certificate 
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65 Gallon HPWH Labor and Materials Cost 
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Case 2: 80 Gallon HPWH Replacing 2 (40 Gallon) Gas Water Heaters 

Existing 40 Gallon Water Heaters 
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Proposed 80 Gallon Replacement Heat Pump Water Heater 
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80 Gallon Heat Pump Water Heater Specification Sheet and ARI Certificate 
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80 Gallon HPWH Labor and Materials Cost 

 

 


