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Background
• Heat pump water heaters (HPWH) consume 60-70% less electricity than electric-resistance water 

heaters, and reduce greenhouse gas emissions substantially compared to gas water heaters
• Major manufacturers have offered HPWHs since 2009, and more than 200 models are in the market
• HPWHs have a low (~4%) but rapidly growing market share (35% growth from 2022 to 2023)

• Inflation Reduction Act incentivizes HPWHs for 10 years, reducing the first cost barrier

• DOE published a final rule requiring minimum energy efficiency standards that only HPWHs can 
achieve for electric storage water heaters greater than 35 gallons (compliance date: May 6, 2029)

HPWHs
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Purpose
• In retrofit scenarios, HPWHs are more complicated to install than a like-for-like replacement 

– so installers are less likely to recommend them!
• Identified a need for comprehensive guidance on HPWH sizing and installation process for 

the supply chain, namely: 
 Installers and installer call center staff
 Sales associates (retail and wholesale)
 Do-it-yourself homeowners

• Tool was built upon industry best practices and latest research
• Refine the tool through feedback from installers, wholesalers,

REEOs, program managers, and other subject matter experts

Source: energy.gov
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• To address HPWH installation across the U.S., guidance is needed for how 
to approach different home installation scenarios, focusing on key barriers:
 Sizing to home’s peak water heating load

 Space constraints

 Air volume or airflow requirements

 Condensate management

 Electrical considerations

• Tool results are tailored to each installation by asking simple questions 
about the home and existing water heater

• Installers or call center staff with limited HPWH experience can learn how to 
address various installation scenarios

Key Barriers Addressed by Tool

A
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Barriers – Sizing
• Start with bedrooms and bathrooms – Uniform Plumbing Code (UPC)

• Developed adjusted HPWH first-hour delivery capability based upon design 
day (i.e., normalized worst-case) conditions for peak water heating load
 Ratio of HPWH design-day delivery capability to HPWH’s FHR test delivery capability
 Apply ratio (i.e., multiplier) to the UPC recommended FHR

• Matched the adjusted first-hour delivery capability with the FHR of major 
product types: 
 240-volt 20-30A or 240-volt 15A
 Plug-in 120-volt shared-circuit 15A

# Bathrooms 1 to 1.5 2 to 2.5 3 to 3.5
# Bedrooms 1 2 3 2 3 4 3 4 5 6
UPC Min FHR 38 49 49 49 62 74 62 74 74 74

First hour rating does not tell the whole story for HPWHs!
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Barriers – Space Constraints 

• HPWHs are taller and wider than conventional water heaters
 Typical 40-gal gas storage water heater is 60" tall x 20" in diameter
 Typical 50-gal electric-resistance storage water heater is 62" x 22"
 In contrast, 65-gal HPWH with a similar FHR is 72" x 26" in diameter

• Additional clearance needed for installing condensate drain line and 
accessing air filter on top for certain HPWH models

• Split-systems are an option for exceptionally constrained installs 

Source: EnergyStar.gov
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Barriers – Air Volume or Airflow

• HPWHs have air volume requirements
 For 240V HPWHs, energy efficiency is primarily affected
 For 120V HPWHs, both energy efficiency and hot water 

delivery are affected
• When the HPWH location is air volume constrained, 

interventions can provide necessary airflow:
 Louvered door
 Ducts
 Grilles

Example: Water heater location 
with airflow and space challenges 
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Barriers – Condensate Management

• HPWHs produce pH neutral condensate (i.e., distilled water)
• Location may not have direct access to an existing condensate drain
• Options for draining condensate, whether pumped or gravity-fed:
 Floor drain
 Utility sink
 Clothes washer drain line
 HVAC drain
 Sink drain
 Sump pump basin
 Outside in warm climates
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Barriers – Electrical

• Replacing fossil fuel water heaters with HPWHs 
calls for assessing home’s electrical panel 
capacity to determine the appropriate HPWH type 
(120V versus 240V)

• In older homes without electrical panel updates or 
subpanels, panel capacity may be a limitation

• Tool’s calculations are based on the National 
Electric Code (NEC) with some simplification
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Tour of the Tool - Introduction
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Tool Inputs

Web address for online version of tool: 
https://basc.pnnl.gov/hpwh_installation_tool 

In the first section, the tool begins with 
asking users for high-level information on 
the home

https://basc.pnnl.gov/hpwh_installation_tool
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Tool Inputs

In second section, the tool asks 
users about water heater location
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Tool Inputs

In the third section, the tool asks for
additional water heater information
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Tool Inputs

In final section, if selected by user, an 
electrical panel calculator (via pop-out 
page) is available to help users in need 
of panel capacity guidance
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Tool Results

• After the user selects responses and submits, the tool returns guidance
• First section of the guidance is the Recommended HPWH model based on the 

home’s peak water heating load
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Tool Results
Second section is the customized installation guidance with specific guidance 
on location, condensate, and electrical.
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Tool Results
Second section with air volume and/or airflow guidance (if air volume constrained)
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Tool Results

Final section includes non-customized, static information:
Note: this is not the full list!
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Next Steps

• Help us publicize and promote the tool!!!
 Presentations
 Demonstrations
 Outreach to stakeholders to include tool in their programs and on their websites

o Energy efficiency programs
o Training programs
o Utility rebate or incentive offers
o Others

• Continue improving tool through user feedback
• Tool is available at the following web address:

https://basc.pnnl.gov/hpwh_installation_tool 

https://basc.pnnl.gov/hpwh_installation_tool
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Other Helpful DOE Tools

• Quality Installation Tool
https://quality-install-tool.pnnl.gov/ 

• Validates the quality installation of equipment 
and retrofits via photo prompts
 HPWHs
 HPs
 Envelope and upgrades
 Electrical and electrical appliances

• Cold Climate Heat Pump Decision Tool
https://basc.pnnl.gov/cchp_decision_tool 

• Retrofit Decision Tool
https://basc.pnnl.gov/retrofit_decision_tool 

https://quality-install-tool.pnnl.gov/
https://basc.pnnl.gov/cchp_decision_tool
https://basc.pnnl.gov/retrofit_decision_tool


Thank you
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Josh Butzbaugh
joshua.butzbaugh@pnnl.gov 
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