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Members of the NREL Alaska campus work throughout 
the traditional territories of the Indigenous Peoples of 
Alaska. Our research center is on the homeland of the 
Lower Tanana Dene Athabaskans. We thank and respect 
the First Alaskans for their ancestral and present land 
stewardship and place-based knowledge.
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Heat pumps are here!

Image credits and  screen shots by NREL staff.
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At NREL, we evaluate heat 
pumps using both a climate 
chamber and the outdoor 
Fairbanks environment.

Image credits NREL staff.
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Image credits NREL staff.
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Northwest Arctic 
Borough Install Testing
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Software 
Improvements

- Base pan heater 
controls

- Defrost frequency

Photo credits NREL staff



Chamber Testing Observations
|

• Generally good COPs and capacity 
retention.

• COP above 1 down to –35°F.
• 12,000 Btu/h capacity @ –12°F.
• Frequency of defrosts increased at 

lower temperatures despite dry 
conditions in chamber.

• 260 W drain pan heater ran 50% of 
time @ 14°F and 33% of time below 
–4°F.

Preliminary Results



Software Impacts on Defrost and Drain Pan Heater 
Operation

65%-85% reduction 
in defrost runtime

72-112W average 
power reduction

4-hour minimum runtime between defrosts Drain pan heater runs only during 
defrost and the 5 minutes following

Preliminary Results
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Another area 
of research is 
focused on 
improving 
how easy 
heat pumps 
are to install.

Image credits NREL staff.
Image credits NREL staff.
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MRCOOL • DIY installation
• Refrigerant leak detection 

system

Photo credits NREL staff
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EcoSnap • DIY installation
• Wall spacing
• Refrigerant leakage
• Cold temperature installationsPhoto credits NREL staff
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What is next?

- New refrigerants
- No defrost at all?
 Controls OR 

hydrophobic 
surfaces

- Integration with other 
heating systems
- Thermochemical 
energy storage
- Monoblock air to 
water systems

Photo credit NREL staff
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Geothermal heat pumps can provide affordable heating 
and improve grid resilience in Alaska (the CCHRC heat pump 
has demonstrated high COPs over 8 years).

Geothermal Heat Pumps in Alaska

Geothermal heat pumps take advantage of the large reservoir of energy in the subsurface

http://www.kensaengineering.com/Library/images-main/heatpumpschematic.gif

The subsurface can act as thermal storage to optimize 
geothermal in cold soils (NREL is working with the Army 
to further develop this technology)



NREL    |    18

Resources
Department of Energy (general information): 
https://www.energy.gov/energysaver/heat-pump-systems
Alaska Heat Smart (FAQs, programs, rebates):
https://akheatsmart.org/heat-pumps/
CCHRC youtube (recordings of presentations on heat 
pumps and other topics): 
https://www.youtube.com/@ColdClimateHousing  
Alaska Heat Pump Calculator:
https://heatpump.analysisnorth.com/ 
NEEP Cold Climate ASHP List:
https://ashp.neep.org/#!/product_list/ 
ASHP Sizing and Selection Toolkit (from Canada):
https://natural-resources.canada.ca/maps-tools-and-
publications/tools/modelling-tools/toolkit-for-air-source-
heat-pump-sizing-and-selection/23558 
NEEA Cold Climate Heat Pump Recommendations:
https://neea.org/img/documents/NEEA-Cold-Climate-DHP-
Spec-and-Recommendations.pdf 

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.energy.gov%2Fenergysaver%2Fheat-pump-systems&data=05%7C02%7CMolly.Rettig%40nrel.gov%7C2e42e9d7a52a4201ed2108dd099be179%7Ca0f29d7e28cd4f5484427885aee7c080%7C0%7C0%7C638677287303184729%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=74TH2Xgy%2FMmbzlVbiIm%2BGfFP%2FO99XDzSvQoC%2B9asR%2F0%3D&reserved=0
https://akheatsmart.org/heat-pumps/
https://www.youtube.com/@ColdClimateHousing
https://heatpump.analysisnorth.com/
https://ashp.neep.org/#!/product_list/
https://natural-resources.canada.ca/maps-tools-and-publications/tools/modelling-tools/toolkit-for-air-source-heat-pump-sizing-and-selection/23558
https://natural-resources.canada.ca/maps-tools-and-publications/tools/modelling-tools/toolkit-for-air-source-heat-pump-sizing-and-selection/23558
https://natural-resources.canada.ca/maps-tools-and-publications/tools/modelling-tools/toolkit-for-air-source-heat-pump-sizing-and-selection/23558
https://neea.org/img/documents/NEEA-Cold-Climate-DHP-Spec-and-Recommendations.pdf
https://neea.org/img/documents/NEEA-Cold-Climate-DHP-Spec-and-Recommendations.pdf
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Authors:
Many thanks to the entire heat 
pump team at NREL!
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