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New Contractor Resources – Decision Tools for Retrofits, 

Heat Pump Water Heaters, and Cold Climate Heat Pumps

September 12, 2024

Better Buildings Residential Network 

Peer Exchange Call Series



Agenda and Ground Rules

▪ Moderator
o Jonathan Cohen, Better Buildings Residential Network, Residential Buildings Integration

▪ Agenda Review and Ground Rules

▪ Residential Network Overview and Upcoming Call Schedule 

▪ Opening Poll 

▪ Featured Speakers
o Cheryn Metzger, Pacific Northwest National Laboratory (PNNL)

o Josh Butzbaugh, PNNL 

o Vrushali Mendon, PNNL 

o Ryan Shea, RMI 

▪ Open Discussion

▪ Closing Poll and Announcements 

Ground Rules:

1. Sales of services and commercial messages are not 

appropriate during Peer Exchange Calls.

2. Calls are a safe place for discussion; please do not attribute 

information to individuals on the call.



Upcoming Calls (2nd & 4th Thursdays): 

• 9/26: The Latest in Educating Homeowners on the Benefits of Energy Efficiency 

• 10/10: TBA

Member Benefits: 
▪ Recognition in media, social media 

and publications

▪ Speaking opportunities

▪ Updates on latest trends

▪ Voluntary member initiatives

▪ One-on-One brainstorming 

conversations

Join the Network

Better Buildings Residential Network

For more information or to join, for no cost, email bbresidentialnetwork@ee.doe.gov, or go to 

energy.gov/eere/bbrn & click Join

Commitment: 
▪ Members only need to 

provide one number: 

their organization’s 

number of residential 

energy upgrades per 

year, or equivalent. 

Peer Exchange Call summaries are posted on the Better Buildings website a few weeks after the call

mailto:bbresidentialnetwork@ee.doe.gov
http://energy.gov/eere/bbrn
https://energy.gov/eere/better-buildings-residential-network/peer-exchange-call-summaries-0
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Why Do We Need A Retrofit Decision Tool?

• Unfortunately, homes in the US are all different, which mean they require 
different solutions for decarbonization

• While an energy audit is recommended in every situation, the speed and 
scale at which decarbonization needs to occur will not enable that every time, 
and we need a way to make decisions at scale – backed by robust analysis

https://www.energy.gov/eere/decarbonizing-us-economy-2050-national-blueprint-buildings-sector
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What Led to The Retrofit Decision Tool? 

Market Guidance Report

• Simplifying the building stock and decisions 
associated with retrofits

• Makes package recommendations based on 
zero carbon alignment (ZCA) – defined on 
next slide

• Led by RMI, supported by PNNL, LBNL, and 
NREL

• More than 100 pages of background, 
methods, analysis and results

Retrofit Decision Tool

• Navigates the results of the Market Guidance 
Report

• Led by PNNL, supported by LBNL, RMI, and 
NREL

• Takes less than 5 minutes to complete https://advancedbuildingconstruction.org/market-guidance-report/
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Zero Carbon Alignment Definition

A zero carbon aligned (ZCA) building:

• Has no net on-site carbon emissions (~ 

all end uses are electrified);

• Eases the decarbonization of its end 

uses by having low power and thermal 

loads.

• Sources all energy from a carbon-

neutral grid and/or local source—or will 

do so before 2050 under a reasonable 

targeted scenario.

• Supports decarbonization of the grid by 

minimizing its grid impact through 

reduced peak loads, energy-efficient 

operation, and grid interactivity (or, 

alternatively, off-grid operation).

https://advancedbuildingconstruction.org/wp-

content/uploads/2024/03/ABC_Industry-Guidance-Report_2023_v6.pdf



9

Upgrade Package Options

https://advancedbuildingconstruction.org/wp-content/uploads/2024/03/ABC_Industry-Guidance-Report_2023_v6.pdf
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Results by Package Type

Unfortunately, there is no single package that works for each building type

https://advancedbuildingconstruction.org/wp-content/uploads/2024/03/ABC_Industry-Guidance-Report_2023_v6.pdf
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Results by Climate Zone

Unfortunately, there is no single package that works for each climate zone

https://advancedbuildingconstruction.org/wp-content/uploads/2024/03/ABC_Industry-Guidance-Report_2023_v6.pdf



https://basc.pnnl.gov/retrofit_decision_tool 

12 Easy Questions
1 Recommended Package

PARTNERS WEB LINK:

Retrofit Decision Tool

https://basc.pnnl.gov/retrofit_decision_tool


Retrofit Decision Tool Inputs

• Audience: Contractors and homeowners

• Inputs for a particular house – compared to 
an analysis of more than 500,000 simulations

• County or zip code

• Building type (single family, multifamily, 
manufactured home)

• Year built range (e.g. before 1940)

• Square footage range (e.g. less than 1500 sq.ft)

• Primary heating fuel

• Existing cooling method

• Does the building have ducts?

• Wall type (e.g. wood frame, brick)

• Wall insulation?

• Ceiling insulation? 
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Tool Outputs - Current

• Recommendation page is less than 30 
seconds to load

• Always recommends an audit for best 
practice

• Printable

• Provides general recommendations based 
on similar modeled results

• Leads user to expert installation guidance 
where possible
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Tool Outputs – Changes In Progress 

• More graphical outputs

• Range of difficulty of retrofit

• Initial cost ranges

• Links to incentives

• Where heat pumps and/or heat pump water 
heaters are suggested, the corresponding 
decision tools are linked to



Thank you
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Heat Pump Water Heater 
Installation Tool 

Josh Butzbaugh
Alek Parsons
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Agenda

• Background

• Purpose of the Tool

• Key Barriers Addressed by Tool

• Tool Inputs 

• Tool Results

• Next Steps
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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 (~3%) but rapidly growing market share (26% growth from 2021 to 2022)

• 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)

HPWH

s
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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

• Built upon industry best practices and latest research

• Refine the tool through feedback from installers, 

REEOs, program managers, and other subject matter experts

Source: energy.gov
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• To address installation barriers, 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 flow requirements

▪ Condensate management

▪ Electrical considerations

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

• Installers with limited HPWH experience can learn the skills

Key Barriers Addressed by Tool

A



23

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

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

• Tool is available at the following web address:
https://basc.pnnl.gov/hpwh_installation_tool 

• Continue improving tool through user feedback

https://basc.pnnl.gov/hpwh_installation_tool


Thank you
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Josh Butzbaugh

joshua.butzbaugh@pnnl.gov 

mailto:joshua.butzbaugh@pnnl.gov
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Cold Climate 
Heat Pump 

Decision Tool

Vrushali Mendon

September 12, 2024
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DOE’s Decarbonization Goal

https://www.energy.gov/eere/decarbonizing-us-economy-2050-national-blueprint-buildings-sector 

https://www.energy.gov/eere/decarbonizing-us-economy-2050-national-blueprint-buildings-sector
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A Key Barrier: HVAC Contractor Knowledge Gap

Electrification of existing residential buildings is crucial for meeting regional 
and national decarbonization goals. HVAC contractors responding to 
retrofit requests find heat pumps to be more confusing than like-for-like 
furnace replacements, so they often don't recommend them!

The result is a lost opportunity for decarbonization.
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What is Needed?

• Support for the Efficiency 
Workforce

▪ New technologies require 
new skills: upskilling current 
workforce

▪ Creating a pipeline of next 
generation of skilled HVAC 
contractors

• Specifically, HPs

▪ Need more holistic 
approaches based on 
application, as it relates to 
equipment sizing and 
selection



37

How Can a Decision Tool Help?

Sizing Guidance 
and Best Practices

Preliminary Electrical 
Panel Assessment

HP selection guidance

Guidance on 
Control Systems

Installation and 
Commissioning Best 

Practices

Projected Energy and 
Cost Savings 

(Future Work)
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Decision Tool Process Overview

Determine system configuration
- Series of questions about the home and existing system that feed into a “Project Objective”

Specify design loads
- Sensible heating and sensible and latent cooling loads 

- For older homes, weatherization is recommended along with relevant Building America 
resources

Evaluate ducts for centrally ducted systems
- Brief set of questions about the size of the supply and return trunks, quality of air sealing and 
insulation

Evaluate electrical panel
- Built-in electrical calculator based on NEC 220.83

System 
Guidance
- Recommended 

HP configuration 
with additional 
options

- Action Items

- Connection to 
NEEP’s CCHP 
Database for 
suitable products

- Information 
related to 
available  
incentives and tax 
credits
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Step 1: Determine System Configuration
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Step 2: Residential Load Calculation
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Step 3: Duct System Assessment
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Step 4: Electrical Panel Information



43

Guidance for System Selection & Action Items
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Key Residential HP Installation Scenarios

• Complete centrally ducted forced-air gas furnace to heat pump upgrade 

• Centrally ducted heat pumps to shift most of the heating to the heat pump 
while maintaining existing fossil system as a backup (colder climates)

• Complete centrally ducted forced-air electric resistance furnace to heat pump 
upgrade (warmer climates)

• Add-on ductless heat pumps for supplementing isolated zones or to address 
comfort issues

• Addition of cooling in heating dominated climates
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Cold Climate Heat Pump Decision Tool

Training tool for contractors to work through the decision 
points of heat pump design in residential retrofits

https://basc.pnnl.gov/cchp_decision_tool 

https://basc.pnnl.gov/cchp_decision_tool


Thank you
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The Green Upgrade Calculator

A New Home Decarbonization Modeling 
Tool for Energy Professionals

Ryan Shea

rshea@rmi.org

September 12th, 2024



Calculator Overview

Calculator Demo

Q&A

Agenda
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Introducing the Green Upgrade Calculator: A free online tool for energy professionals to 

assess the lifetime cost and climate impacts of residential upgrades
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Green Upgrade Calculator use cases for HVAC and 
plumbing contractors and their sales staff

• Cost-motivated customers

• Estimate ASHP and HPWH energy bill benefits leveraging system specs (e.g., 65 gallon, 3.75 
UEF) and real-time electric rates (e.g., time-of-use, electric water heating) to include in customer 
quotes

• Adjust system designs to be most cost-effective for customers (e.g., hybrid ASHP with 20F 
switchover temp to natural gas backup or using the HPWH’s efficiency vs hybrid mode)

• Environmentally-focused customers

• Estimate HPWH carbon benefits using time-of-day electric grid intensity (e.g., reducing 10 tons 
of CO2) to include in customer quotes



Calculator Overview

Calculator Demo

Q&A

Agenda

2



First, enter the home’s basic info, green upgrades, and traditional alternatives



Second, modify any defaults in technical details, O&M, upfront costs, and financing 



Last, view the lifetime cost and climate impact results



The calculator’s API can be leveraged to integrate the results within your existing HVAC 

or water heater sales system

Green Upgrade Calculator API

Overview: This service returns the upfront, operating, and 
lifetime costs and greenhouse gas emissions results based 
on the required inputs, and any additional optional inputs.

Format: The type of HTTP requests are POST and inputs are 
JSON. Users must create an account to access this service. 
Rate limits apply. 



Calculator Overview

Calculator Demo

Q&A

Agenda

3
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View the New Guide 

Introducing the new ENERGY STAR Market Acceleration Guide 
for heat pump water heaters. Created with input from 

experienced program designers, water heating experts, and key 
industry players, the Guide is a comprehensive resource offering 

proven strategies and best practices for program development 
and implementation.

A Living Resource:
The Market Acceleration Guide is intended to be a living 
resource continuously informed by industry voices that 

represent all segments of the market. This is made possible by 
your feedback!

ENERGY STAR Market Acceleration Guide 
for Heat Pump Water Heaters

https://www.energystar.gov/partner-resources/residential-new/heat-pump-water-heater-guide?j=565078&sfmc_sub=210100514&l=1576_HTML&u=9371851&mid=100002222&jb=3
https://www.energystar.gov/partner-resources/residential-new/heat-pump-water-heater-guide?j=565078&sfmc_sub=210100514&l=1576_HTML&u=9371851&mid=100002222&jb=3


▪ Handbooks - explain why and how to implement 

specific stages of a program.

▪ Quick Answers - provide answers and resources for 

common questions.

▪ Proven Practices posts - include lessons learned, 

examples, and helpful tips from successful programs.

▪ Technology Solutions NEW! - present resources on 

advanced technologies, HVAC & Heat Pump Water 

Heaters, including installation guidance, marketing 

strategies, & potential savings. 

▪ Health + Home Performance Infographic – spark 

homeowner conversations. 

Explore the Residential Program Guide

https://rpsc.energy.gov

Resources to help improve your program and reach energy efficiency targets:

https://rpsc.energy.gov/handbooks
https://rpsc.energy.gov/quick-answers
https://rpsc.energy.gov/proven-practices
https://rpsc.energy.gov/tech-solutions
https://www.energy.gov/eere/better-buildings-residential-network/articles/new-doe-health-home-performance-infographic
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Health + Home Performance Infographic

DOE’s Health + Home Performance Infographic reveals the 

link between efficiency and health – something everyone 

cares about. Efficiency programs and contractors can use 

the question-and-answer format to discover a 

homeowner’s needs. 

The infographic is ideal for the “kitchen table” 

conversations where people decide what to do – and who 

they want to do it. It also has links for homeowners to find 

a qualified contractor if they do not already have one.

Download this infographic from DOE’s Better Buildings 

Residential Network.

Looking for photos to help tell your energy efficiency story? Visit our image libraries: 

https://www.energy.gov/eere/better-buildings-residential-network/articles/image-libraries 

https://www.energy.gov/eere/better-buildings-residential-network/articles/new-doe-health-home-performance-infographic
https://www.energy.gov/eere/better-buildings-residential-network/articles/image-libraries


DOE Health and Home Performance Initiative

Thank You!

Follow us to plug into the latest Better Buildings news and 

updates! 

Better Buildings Twitter

Better Buildings LinkedIn

Office of Energy Efficiency and Renewable Energy 

Facebook 

 Please send any follow-up questions 

or future call topic ideas to: 

bbresidentialnetwork@ee.doe.gov

Thank You!

http://listserv.erg.com/trk/click?ref=zpe5n8wq2_3-22vwubb-0-150fx31b27x1202&
https://www.linkedin.com/company/better-buildings
https://www.facebook.com/eeregov/
https://www.facebook.com/eeregov/
mailto:bbresidentialnetwork@ee.doe.gov
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