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Goals for today’s webinar

• Introducing the Center for Energy and Environment

• Overview of the Inflation Reduction Act of 2022

• Level setting terminology, naming conventions, and application types

• Is my house ready for a heat pump?

• Am I ready for a heat pump?

• Is my contractor ready for a heat pump?

• Discussion time



Beneficial Electrification
• Must reduce the amount of energy

used

• Must be cost-effective

• Must not add to utility peak demand

• Must reduce greenhouse gas

emissions

Responsible Decarbonization

Electrification and Decarbonization

• Includes Beneficial Electrification

• Good for the customer

• Good for the grid/utility

• Good for society

• Good for the supply chain and
American jobs



CEE’s nonprofit mission
The Center for Energy and Environment promotes energy efficiency to strengthen the
economy while improving the environment.

We provide practical energy solutions for homes, businesses, and communities.

WE STAND FOR

Collaboration
Expertise
Science

Community
Integrity
Equity



MN ASHP Collaborative
Started in 2019 to accelerate adoption of ASHPs in
MN.

• High opportunity for delivered fuels and
electric heat customers in rural MN.

• IOU, coop, and municipal utilities contribute
funding.

• Following ECO bill, plan to expand to whole
state and include dual fuel ASHPs in 2023.



Midwest ASHP Collaborative!

• Share and Promote
ASHP Program Best
Practices

• Develop and Implement
a Regional Market
Transformation Strategy

• Analysis and Convening
to Optimize Electric
Rate Structure



The IRA of 2022 will have three benefits for homeowners

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://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

• For 2023

• Credit increases to 30% of total installed
costs through 2032

• Lifetime cap replaced with per measure
cap of $600 and an annual cap of $1,200

• Exceptions that get unique tax credits
• Heat Pumps and HPWHs - $2,000 credit
• Energy Audits - $150 credit
• Electric Panel Upgrades
• EE HVAC (furnaces, boilers, central AC)
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Level Setting
Terminology



Heat pumps do not generate heat, they move it



What is a heat pump?

Winter: Pumps heat from
the outside to the inside

Summer: Pumps heat from
the inside to the outside

Same technology
as:

Air Conditioner

Refrigerator



How do heat pumps work?

Vapor Compression Cycle
• Pumped refrigerant
• Pressurized (liquid) delivers heat
• Depressurized (gas) collects heat

Cooling ModeHeating Mode

OutdoorsIndoors



Variable Speed Heat Pump (VSHP)

The many names of a heat pump
Air Source Heat Pump  (ASHP)

Cold Climate Air Source Heat Pump
(ccASHP)

Also Known As:
 Inverter driven (for VSHP)
 Extended capacity
 Extra performance
 Extreme climate
 Various branded trade-names:

Hyper heat®, Aurora ®, Halcyon XLTH ®, Max-Heat ®



Heat Pump Designs

Mini-split
Multi-split

Ducted



What is a cold climate? – Technical Answers

• Heating Degree Days

• Winter Design Temperature

• Heating Degree Days vs Cooling
Degree Days

• Climate Zone Map



What is a cold climate? Visualizing



What is a cold climate? Visualizing

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



What do we mean by “cold climate heat
pump?”

• 1970s-1990s – Air source heat pumps were ~ 2x
the efficiency of electric resistance heat and
furnaces

• Produced heat and cooling
• Efficient and effective down to ~40oF

• 2000s – Air source heat pumps and ductless heat
pumps began using two speed and variable speed
compressors and fans

• Efficient and effective down to ~15oF
• More options in styles and sizes
• ~3x the efficiency



Cold Climate Heat Pump (ccASHP) Differences

• 2015 – Now - Cold
Climate models arrive

• Improve upon variable
speed heat pumps

• Produce heat down to at
least 5oF, in some cases
tested down to -22oF!

• Produce warmer air
temperatures at start up

• Up to 3.5 or 4x the
efficiency!
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Compressor

Fan

Expansion Valve

Expansion valve controlled by an
electromagnetic piston to vary the firing
rate

Fan is controlled by an electronically
commutated motor for variable speeds

Compressor motor is multi speed or
fully variable



Applications for Heat Pumps



ASHP Application Types
Existing HVAC ASHP Options Considerations

AC replacement – with
ductwork

Ducted ASHP Sizing, energy costs,
product cost, change
over temperature

AC replacement –
without ductwork

ccDHP Sizing, comfort needs,
product cost

Electric baseboard or
radiant boiler

ccDHP Sizing, home
configuration, number
of heads

Propane furnace Ducted dual-fuel
ccASHP

Sizing and change over
temperature

Electric furnace Ducted ccASHP Sizing and electric
plenum backup

Cost Effective
30% - 50% energy savings



ASHP Application Types
Existing HVAC ASHP Options Considerations

AC replacement – with
ductwork

Ducted ASHP Sizing, energy costs,
product cost, change
over temperature

AC replacement –
without ductwork

ccDHP Sizing, comfort needs,
product cost

Electric baseboard or
radiant boiler

ccDHP Sizing, home
configuration, number
of heads

Propane furnace Ducted dual-fuel
ccASHP

Sizing and change over
temperature

Electric furnace Ducted ccASHP Sizing and electric
plenum backup

Big Opportunity!



1. Ducted, dual fuel or “hybrid” heat pump to
displace furnace and replace AC

Benefits

• Ideal for AC replacement

• May extend the life of the furnace

• Resilience and future proof

• Homeowner education is an
important



2. Cold climate ductless heat pump for homes
without ductwork

Benefits

• Improved comfort

• Some heating from the boiler can
be supplemented with the heat
pump

• Affordable way to add efficient
heating and cooling without
changing out existing heating
system



All electric cold-climate heat pump to replace
furnace and AC
Benefits

• Both furnace and AC ready to
replace

• Ideal for high performance
• Ready for propane and electric furnace or

old heat pump homes
• Ideal for poor functioning/older systems

• Reduced carbon impact
• Pairs well with Solar PV
• Pairs well with homes with batteries



Is my home ready for a heat pump?



How is a heat pump sized and what matters?
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The colder it is outside, the
more heating energy
needed to stay comfortable.

The heating load is judged
based on the coldest days of
the year.

• How much heat is
needed?

o In the home (block load)
o In a zone (e.g., floor or

wing)
o In a room

• What goes into the
calculation?

o Design temperature (the
regional climate)

o Size of the home
o Insulation – walls,

ceilings, floors
o Window quality and

location
o Building orientation



Weatherization for the win!
Weatherize first, then size for heating

28

• Keys to weatherization
• Define the boundary of your conditioned space
• Air seal

• Top plates, joists
• Recessed lights, duct boots
• Penetrations
• Weather stripping
• Chimney dampers
• Test with a blower door

• Insulate
• Attics, walls (if accessible)
• Floors
• Windows

• Size the heat pump after weatherization
• Improved comfort
• Smaller, less expensive heat pump
• Reduces install challenges (ducting, indoor head

locations)
• Can make ductless applications more viable





Is bigger better?

Average Midwest house heating
system size

3.5 to 5 tons

Post weatherized homes

2 to 4 tons



Other key ingredients

Old or undersized electric
panels/wiring may not be ready
for a heat pump
• Very old panels
• Homes with furnace and no

central AC
• Homes with boilers
• Homes heated with woodstoves
• Old knob and tube wiring



Am I ready for a heat pump?



Getting to know heat pumps
 Attend this and other MWBDC webinars
 Know where to find additional resources
 Check your goals and the benefits of heat

pumps for alignment
 Learn what to ask contractors about heat pumps
 Find out if your utility offers “dual fuel” or “all

electric” rates
 Talk to your contractor about incentives,

rebates, and tax credits



Living with a heat pump

Furnace + AC
• Delivered air temp ranges from

115oF to 130oF (most of the
time)

• Set back 3 to 6 degrees when
away

• Check condensate line in winter
(with 90% furnace)

• Change filter every 3 months

Heat Pump
• Delivered air temp ranges from

100oF to 120oF (most of the
time)

• Set back 0 to 3 degrees when
away (set it and forget it)

• Check condensate line in the
summer

• Change filter every 3 months



Homeowner resources

• MN ASHP Collaborative FAQ
• ENERGY STAR Home Upgrades
• NEEP ASHP Buyers Guide
• Clean Energy Resources Team ASHPs
• NYSERDA Heat Pump Buying Guide



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.p

df



Is your
contractor
trained?

Ask if they have had 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 contractors likely have some formal
training and many years of on-the-job

training!



Finding a
contractor

• MN ASHP Collab - How to choose
a contractor

• Love Electric - Tips for Planning
Your Installation

• Energy Sage - 8 Questions to ask
your contractor

• Look for a Preferred Contractor
Network!

• Use Buyers Guides!



Cost of Heat Tool for Minnesotans

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



Additional cost of heat tools



CEE’s field research results
Significant savings for replacing propane and electric resistance

Technology continues to improve
• New generation systems can operate as low as  -22°

(efficiently as low as -13)

Percentage Reductions for ccASHPs

Site energy Source energy Homeowner
cost Emissions

Dual-fuel ASHP
vs. propane furnace 40% 10% 30% 5%

All-electric ducted & ductless HP
vs. electric resistance 55% 55% 55% 55%



A Summary of ASHP Benefits
• Improved comfort*

• Resiliency against price volatility

• Operational cost savings for certain application types

• Increased energy efficiency

• Decrease furnace short cycling during shoulder months

• Reduce carbon footprint

*Potentially – dependent on right sizing, proper controls, and homeowner education



Discussion time!



Thank You!
Dan Wildenhaus
Sr Technical Manager
Decarbonization Training and Consulting Services


