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Housekeeping

• Enter all questions you have for speakers in the Q&A feature

• Enter any other questions or comments in the chat

• Slides and recordings will be made available to participants 

after the conference

• Continuing Education Credits are available to participants –

information will be shared at the end of the presentation

• Email Corie Anderson, Building Policy Associate, at 

canderson@mwalliance.org with questions

mailto:canderson@mwalliance.org


Agenda

• Mentimeter Poll

• Introductions

• Presentations

• Q&A Session



Midwest Energy Efficiency Alliance

The Midwest Energy Efficiency Alliance (MEEA) is a 

collaborative network, promoting energy efficiency 

to optimize energy generation, reduce consumption, 

create jobs and decrease carbon emissions in all 

Midwest communities.

MEEA is a non-profit membership organization 

with 160+ members, including:

Electric & 

gas utilities

Academic &

Research institutions

State & local

governments

Energy service 

companies & 

contractors



Open link in browser

Mentimeter Poll



Speakers

Matt Malinowski

Director for Climate Research 

CLASP

Dan Wildenhaus

Senior Technical Manager

CEE

Emily Levin

Director of Strategic Market 
Development

VEIC



Swapping ACs 
for Heat Pumps

Matt Malinowski
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CLASP improves the energy and 

environmental performance of the 

appliances & equipment we use every day, 

accelerating our transition to a more 

sustainable world.

MISSION
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Affordable, low-impact, high-quality appliances,
lighting & equipment

▪ Reduce energy supply cost

▪ Increase energy access

▪ Improve quality of life

▪ Reduce carbon emissions

▪ Lower operating costs

▪ Decrease energy demand

Climate Clean Energy Access
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Introduction

Goal:

Transition to clean, efficient heat 

Cost-effectively

At speed and scale
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What Is This?

US DOE, “Technical Support Document: Energy Efficiency Program For Consumer Products: Residential 
Central Air Conditioners and Heat Pumps”, December 2016, pp. 5-21, 5-23. 

+$15
0

https://www.ruud.com/products/hvac/
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A Huge Opportunity for Decarbonization

https://www.ruud.com/products/hvac/

4 million/
year

4 million/
year

Air-conditioning, Heating, & Refrigeration Institute (AHRI), “AHRI Releases December 2021 US Heating and Cooling Equipment Shipment 
Data”, February 11, 2022, pp. 3–4.

6 million/
year
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How Would This Look Over Time
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How Does it Work?

• Could eliminate 39% of fossil fuel heating

• 11% utility bill and CO2 reductions (50 MtCO2e annually in 2032)
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The Benefits

• Short-term solution (next 5 years)

• Full electrification should take first priority

• Fewer barriers

• Drop-in replacement using existing technology

• Less concerns about fuel switching

• Low-up front cost and $256 average annual heating bill savings

• $400-$500 for oil, propane, or electric resistance

• Less impact on the electric grid



Waite, M. and V. Modi (2020a), “Electricity Load Implications of Space Heating Decarbonization Pathways,” Joule 4, 376–394, February 19, 2020.
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Opening up Opportunities in More Climates
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Equitable Gas versus Electric Rates
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How to Get It Done?

Congress

• HEATR and ICEE-HOT Acts

Federal Programs

• Weatherization

• Federal buildings

State Standards

• Two-way operation requirement 
similar to water heater DR port

Utility Incentive Programs

TBD…

✓
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Building Codes

• Inclusion in NBI’s Existing Building  Decarbonization Code
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Building Code Successes

• Denver, CO (proposed):

• San Mateo, CA:

• Portola Valley, CA:

https://www.denvergov.org/files/assets/public/climate-action/documents/hpbh/energize-denver/task-force/energize-denver-task-force-draft-recommendations-7-19-2021.pdf#page=22
https://www.denvergov.org/files/assets/public/climate-action/documents/hpbh/energize-denver/task-force/energize-denver-task-force-draft-recommendations-7-19-2021.pdf
https://www.portolavalley.net/home/showpublisheddocument/16704/638019395790830000
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Find out More

New report by CLASP and Regulatory 
Assistance Project (RAP)

• Benefits for each state and heating fuel

• https://www.clasp.ngo/research/all/ac-to-
heat-pumps/

• Or scan here: 

https://www.clasp.ngo/research/all/ac-to-heat-pumps/


c lasp.ngo

MATT MALINOWSKI

Director of Climate Research |

mmalinowski@clasp.ngo



REAL WORLD CHALLENGES WITH ASHP’S AND 

HP REPLACING AC

Midwest Building Energy Codes Conference

Decarbonization Training and Consulting Services

November, 2022

Dan Wildenhaus – Sr Technical Manager



Goals for this section

• Tax Credits NOW and 2023 and beyond

• Real World Consideration

• Equipment selection

• Introducing Cost of Heat tools

• Importance of sizing

• Best Practice Considerations

• Contractor Training



The IRA of 2022 will have three benefits for most 

HVAC contractors

1. Tax Credits

2. HOMES Rebates

3. High Efficiency Electric Home Rebates

• Total of 8.8 Billion Dollars invested in rebates

• Tax Credits run through 2032
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https://bpa.connectedcommunity.org/forums/community-home?CommunityKey=3c843d85-e6e9-4e6e-aa34-8fbd7c30b7c7

https://www.rewiringamerica.org/app/ira-calculator

https://incentives-calculator.radiantlabs.co/

https://bpa.connectedcommunity.org/forums/community-home?CommunityKey=3c843d85-e6e9-4e6e-aa34-8fbd7c30b7c7
https://www.rewiringamerica.org/app/ira-calculator
https://incentives-calculator.radiantlabs.co/


25C Tax Credits

• For 2022

• Credit revived and made retroactive at original 10% of total installed cost

• Still has lifetime cap of $500

• $500 tax credit is available for homes built in 2022 tax year
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System Type SEER2 EER2 HSPF2

DRAFT 2023 Tax Credit Levels Ductless 15.2 9 8.5 

DRAFT 2023 Tax Credit Levels Ducted 15.2 10 8.1 



Real World Challenges



#1 Do I need a cold climate model? – Technical 

Answers

• Heating Degree Days

• Winter Design Temperature

• Heating Degree Days vs 

Cooling Degree Days

• Climate Zone Map



What is a cold climate? Visualizing

https://weatherspark.com/y/146353/Average-Weather-at-Saint-Louis-Downtown---Parks-Airport-Illinois-United-States-Year-Round

https://weatherspark.com/y/146353/Average-Weather-at-Saint-Louis-Downtown---Parks-Airport-Illinois-United-States-Year-Round


#2 Cost of Heat. A Tool for Minnesotans ROCKS!

https://www.mnashp.org/cost-of-heat-comparison

https://www.mnashp.org/cost-of-heat-comparison


Additional cost of heat tools



#3 Sizing

Many contractors, some builders, some 
code officials, and even some 

homeowners believe “bigger is better” 
despite what heat load calculations say.



Does any of this sound familiar?

Size for heating
Size for cooling 

You need a big turndown ratio

You want a high COP

You need high capacity at low temperature

You want back up gas 
furnace

You don’t want any back up heat

Short cycling is terrible

Don’t worry about sizing, variable speed heat pumps are magic!



Other considerations

Turndown ratio

Compressor cycling

Auxiliary or backup heat

Efficiency at low temps

Capacity at low temps



All about the Benjamins

• Inverter heat pump, but maybe not a 

cold climate model

• High COP matters most

• Block load sized at least (particularly for 

DHPs)

• May want gas back up heat for ducted

• Good turndown ratio (over 4:1)

• May want switchover temperature 

35oF-40oF for dual fuel

Net Zero – High-Performance –

Low Carbon

What are your goals?

• Cold climate appropriate across the 
CZs 4c and higher (high % of 
capacity below your winter design 
temp)

• Decent turndown ratio (1.3:1 or better)

• Switchover temperature near balance 
point

• Reduce hours of compressor cycling

• May not need any back up/Auxiliary 
heat

• Decent COP or HSPF 



Going All Electric with a ccASHP

How to achieve best cost efficiency with all electric systems

• Size for heating load

• Don’t significantly oversize (limit oversizing to 125% of heat load calculation)

• Use maximum capacity at 5°F

• Backup heat/controls

• Use a central thermostat with integrated controls

• Electric plenum heater meets load when needed

• Homeowner education

• No or low thermostat setback

• When might this be the right suggestion

• Already considering electric solutions

• Looking to hit Net Zero

• Carbon impact or future driven outlook



Pg. 39

All Electric ccASHP
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• Success with new construction

• Think envelope reduction first

• ENERGY STAR® v3.1 or higher

• Eliminate thermal bridging

• ENERGY STAR v6.0 or 7.0 windows

• Air tightness and ventilation

• Aim for 2.5 ACH 50 or lower

• Think through ventilation strategies

• Heavily consider heat / energy recovery

• Size system as indicated, checking your 

sizing

• 2450 sq ft home, 11 BTU h / sq ft with improved 

envelope

• 2.5-ton equipment



Dual Fuel: ccASHP and Furnace – The Hybrid

Achieving the best first cost and operational 
cost (in colder climates)

• Size for heating load

• Up to 115% of load for heat pump

• Use max capacity at 17°F or 5°F

• Build tight and quality install insulation in home

• Furnace choice?

• Lowest first cost = Federal minimum standard

• Lowest operational cost = 95+% efficient gas 
system

• Backup heat/controls

• Thermostat ‒ temperature-based switchover*

• Integrated load-based backup heat

• Homeowner education

• No or low thermostat setbacks

• No constant fan operation *use balance point or economic switchover temperature



Dual-Fuel - Standard ASHP and Furnace
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• How to achieve best cost efficiency for singe- and two stage-

systems

• Size at the high end of the cooling load

• Don’t significantly oversize only a ½ - 1 ton more than cooling need

• Use maximum capacity at 17°F

• Minimum efficiency ≥16 SEER

• Furnace selection

• ECM blower

• 95% AFUE or higher if using economic switchover temperature

• Thermostat and other controls

• Enter a customized temperature-based switchover based on findings 

from customer discussion

• Homeowner education

• No thermostat setback or very minimal setback (no more than 4 

degrees)

• Avoid the use of constant fan (utility bill penalty)

Image courtesy Building America Solution Center



Is my contractor ready to install a 

heat pump?



Heat pump myths and misconceptions

• Almost all manufacturers have their own blog or resource on heat pump 
myths! 

• There are several third-party sites with mythbusting heat pump posts and 
resources:

• https://www.efficiencymaine.com/docs/Heat-Pump-Myths-and-Facts.pdf

• https://www.ase.org/blog/myth-busting-common-misconceptions-about-heat-pumps

• https://carbonswitch.com/do-heat-pumps-work-in-cold-weather/

• There are numerous case studies available for homeowners and 
contractors:

• https://www.mnashp.org/guides

• https://concordma.gov/2776/Heat-Pump-Case-Studies

• https://sustainabletechnologies.ca/app/uploads/2022/03/HP_Case_Study_4_Final.pdf

https://www.efficiencymaine.com/docs/Heat-Pump-Myths-and-Facts.pdf
https://www.ase.org/blog/myth-busting-common-misconceptions-about-heat-pumps
https://carbonswitch.com/do-heat-pumps-work-in-cold-weather/
https://www.mnashp.org/guides
https://concordma.gov/2776/Heat-Pump-Case-Studies
https://sustainabletechnologies.ca/app/uploads/2022/03/HP_Case_Study_4_Final.pdf


Is your 
contractor 
trained?

Insist that they have training on:

Manufacturer 
training on cold 
climate and dual 
fuel or “hybrid” 

heat pumps

Heat pump 
controls, hybrid 
system controls, 
and homeowner 

guidance on 
settings

Sizing and 
selection of 

variable speed 
heat pumps

All HVAC contractors likely have some 
formal training and many years of on-the-

job training!



Action Items

• Track the IRA of 2022 developments

• Familiarize your self with one of these sizing guides

• NEEP

• NRCAN

• Mythbust heat pump misconceptions!

• Here

• Here

• and Here

https://bpa.connectedcommunity.org/forums/community-home?CommunityKey=3c843d85-e6e9-4e6e-aa34-8fbd7c30b7c7
https://neep.org/high-performance-air-source-heat-pumps/air-source-heat-pump-installer-and-consumer-resources
https://www.nrcan.gc.ca/sites/nrcan/files/canmetenergy/pdf/ASHP%20Sizing%20and%20Selection%20Guide%20(EN).pdf
https://www.efficiencymaine.com/docs/Heat-Pump-Myths-and-Facts.pdf
https://www.ase.org/blog/myth-busting-common-misconceptions-about-heat-pumps
https://carbonswitch.com/do-heat-pumps-work-in-cold-weather/


Thank You!

Dan Wildenhaus

Sr Technical Manager 

Decarbonization Training and Consulting Services



Equitable Electrification:

Solving the Affordability 

Catch-22 for LMI Households 

that Heat with Natural Gas

Emily Levin

MEEA Codes Conference 2022
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• Nonprofit founded in 1986

• National consulting practice working 

across over 75% of the country 

• Program design & implementation 

for award-winning energy efficiency 

and clean energy programs

VEIC: High-impact energy 

solutions that decarbonize 

buildings, transportation, 

and utility grids, today.

Making an impact

Energy Efficiency

Transportation 
Electrification

Building 
Decarbonization

Clean & Flexible Grid 



Framing the Issue: 

Applying an 

Affordability Lens to 

Building Electrification
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What Do We Mean by Equitable Electrification? 

Procedural 

Equity

Distributional 

Equity

Structural 

Equity

Transgenerationa

l Equity

From ACEEE Measuring and Tracking Equity Progress: Equity-focused Metrics
and Lessons Learned and Equity in Sustainability: An Equity Scan of Local Government Sustainability Programs



Applying An Affordability Lens
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Distributional equity: How do we ensure that building 

electrification does not increase energy burden, particularly for 

low- and moderate-income (LMI) households?

Structural equity: Housing occupied by LMI households has been 

chronically underinvested and may need additional repairs before 

electrification



Building 

Electrification: 

GHG Perspective
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Existing homes 

with natural 

gas and no 

central AC

Existing 

homes with 

natural gas 

and central 

AC

New 

construction

Homes that 

heat with 

unregulated 

fuels (oil & 

propane)

Homes that 

heat with 

electric 

resistance

New construction

Existing homes 

(regardless of fuel type)

Building Electrification: 

Cost Perspective
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Heat pumps are more expensive to 

install (equipment and labor)

Heat pumps may cost more to 

operate in the short-term than 

natural gas equipment

Customers that remain on a 

shrinking gas system are at risk of 

cost increases in the long-term if 

they do not electrify

Affordability Catch-22 for 

Natural Gas Customers
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• 44% of low-income housing is heated 

by natural gas

• Low-income households already face 

disproportionate energy burdens

• Many low-income households are 

underserved for AC

How can we help these homes electrify 

without worsening energy burden?

Why it Matters for LMI 

Households



Compounding the Challenge: Housing Barriers
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• Addressing pre-existing health and safety hazards or repair 

requirements increases project cost

• Lack of proven, commercially available electrification solutions for 

mobile homes and large multifamily buildings

• 61% of low-income households are renters; owner-resident dynamics 

in rental housing complicate electrification projects

• Higher operating costs affect subsidized housing developers’ ability 

to leverage debt 



Solutions to Advance 

Equitable & Affordable 

Electrification
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• First, do no harm: screen LMI 

electrification projects for short- and 

long-term customer cost impacts to 

determine whether cost control 

strategies are needed 

• Create electrification roadmaps for 

multifamily buildings to control costs 

by syncing the timing of electrification 

investments with end-of-life equipment 

replacement, major renovations, or 

refinancing opportunities

Project Design & Planning
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Promote (and Fund) 

Comprehensive Retrofits

• Bundle electrification with energy efficiency and 

solar to bring down operating costs

• Design LMI-targeted programs to be comprehensive

and avoid equipment-only replacements 

• Revise program rules to allow fuel switching, increase 

cost caps, and update cost-effectiveness screening 

practices

• Braid funds from multiple sources, including for 

health & safety barrier mitigation (WAP, LIHEAP)
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• Drive down costs with new 

technologies that avoid the need for 

electric panel and wiring upgrades 

(e.g., “retrofit-ready” 120-volt 

HPWHs)

• Accelerate RD&D for multifamily 

building technologies (e.g., central 

hot water heating replacement, 

through-the-wall heat pump HVAC 

units)

Advance Technologies to 

Meet the Need
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Housing Policy

• Adjust state housing finance agency funding criteria and design guidelines to 

support all-electric buildings with well-insulated and tight envelopes

• Update utility allowances for electrification

• Establish affordability requirements to ensure residents are protected from rent 

increases or displacement

• Coordinate incentive 

programs with project 

financing timelines
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• Preserve and streamline bill 

assistance for customers who electrify

• Expand income-qualified utility rates 

and Percentage of Income Payment 

Plans

• Advance rate structures to encourage 

electrification and optimize time-of-use

• Gas transition planning to holistically 

consider electric and gas system and 

customer impacts and zonal strategies 

like community geothermal

Bill Assistance & Rate 

Design
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Key Takeaways

The affordability 

catch-22 is a real 

challenge for 

electrifying natural 

gas customers.

This is a particular 

concern for low-

income households, 

which already face 

disproportionate 

energy burden.

Comprehensive projects that 

include efficiency, heat pumps, and 

solar are key to controlling 

operating costs – but are expensive. 

Enabling these projects will require 

stacking funds from multiple 

sources, plus project, program, 

technology, and policy strategies to 

advance equitable electrification. 
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Building on the RAP definition, equitable

beneficial electrification should meet at least 

one of the following conditions without 

adversely affecting the other two: 

1. Saves consumers money over the long run 

without increasing energy costs for LMI 

households in the short run

2. Enables better grid management

3. Reduces negative environmental impacts

Defining Equitable 

Beneficial Electrification



Emily Levin

VEIC

802-540-7694

elevin@veic.org

Todd Nedwick

National Housing Trust

202-333-8931 x128

tnedwick@nhtinc.org

Becky Schaaf

VEIC

415-494-2893

bschaaf@veic.org



Upcoming MEEA Events

Early Bird Registration 
Now Open!

January 31 - February 2, 2023

Chicago, IL

www.meeaconference.org


