
Heat Pumps are a Thing
9-23-2022

Shawn LeMons
Performance Construction Mgr

(Former BPI, IECC, RESNET, LEED, PHIUS, Thermography)



Heat Source

Outdoors

Compressor

Indoor 
Unit:  

Condenser

Outdoor  
Unit:  

Evaporator

Expansion
Valve

Useful Heat

Indoors

Fan

Heat Pumps Refrigerant Cycle



Hidden Heat of Phase Change

Water

Heat pumps manage temperature and pressure around the boiling point of refrigerants.



Thrive Home Builders

• 3700 sf, 2 story + basement

• U-0.02 ceiling

• U-0.03 walls

• U-0.25, SHGC-0.30 windows

• U-0.20 doors

• U-0.20 framed floors

• U-0.20 basement floors

• “Tight” infiltration

• 120 cfm ventilation

• 21.2k BTU/h cooling load

• 43.8k BTU/h heating load



Thrive Home Builders

• 36k BTU/h nominal, derated to 29k at 5300ft elevation

• Plus 34k BTU/h with 10kW, 2 stage heat kit

Cooling Capacity

Heating Capacity

21.2k BTU/h cooling load

43.8k BTU/h heating load

25.8k BTU/h cooling capacity

63.3k BTU/h heating capacity

17.8 SEER, 11.0 HSPF



Thrive Home Builders

What to do for temp heat when the outdoor unit of a 
high-performance heat pump isn’t set until trim?

Heat Kit & Pleated Filerhttp://www.mylinkdrive.com/usa/App_Notes

http://www.mylinkdrive.com/usa/App_Notes


Fall 2021 Install @ 11,300 ft Elevation
Snowmass Ski Patrol and Warming Hut - Field Test 



Winter 2021 @ 11,300 ft Elevation
Snowmass Ski Patrol and Warming Hut - Field Test 

Aspen Skiing Co. called it “the biggest storm in 43 years”

“The snow stakes at Aspen Highlands and Snowmass both 
logged 100 inches of fresh snow for the month.”

- The Aspen Times  January 3, 2022

66 inches in 9 days at Snowmass

Just clean the 
snow away and 

it works



A High Country Best Practice
Don’t let snow build up Don’t clean coil with an ice axe

Cold Climate Installation Guidelines - https://tinyurl.com/y6blz8uz

https://tinyurl.com/y6blz8uz


Refrigerant leaks are bad…

R-410a = 

2100 GWP (global warming potential)

10 lbs leaked = 

21,000 lbs of CO2 equivalent

This is 125% of the CO2 footprint of the 
average person in the US. 

https://www.nature.org/en-us/get-involved/how-to-
help/carbon-footprint-calculator/

https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/


Heat Pumps Overtake Furnaces

Heat Pump Inflection Point
and 2022 (est) Forecast

https://www.ahrinet.org/analytics/s
tatistics/monthly-shipments

https://www.ahrinet.org/analytics/statistics/monthly-shipments


Colorado Decarbonization

https ://energyoffice.colorado.gov/climate-energy/ghg-pollution-reduction-roadmap

Annual Installs (000's) 22% 188.3

Year CO AGR% HVAC Market HP % of Market

2021 22.0 35% YOY 2020 191.1 11.5%

2022 26.8 22% 194.0 13.8%

2023 32.7 22% 196.9 16.6%

2024 39.9 22% 199.8 20.0%

2025 48.7 22% 202.8 24.0%

2026 59.5 22% 205.9 28.9%

2027 72.5 22% 209.0 34.7%

2028 88.5 22% 212.1 41.7%

2029 108.0 22% 215.3 50.2%

2030 131.7 22% 218.5 60.3%

Total 630.5 499% 2045.4 424%

Colorado’s 2020 GHG Pollution Reduction Roadmap

Heat pumps will be 24% of sales of all new heating 
systems by 2025 and 60% of sales by 2030.

https://energyoffice.colorado.gov/climate-energy/ghg-pollution-reduction-roadmap


NG Costs Changing Over Time

Recent events have impacted world 
energy prices. Europe and Asia are 
paying more for NG than the US.

Natural Gas demand is forecasted to 
increase internationally. Used to fuel 
power plants, buses, and other demands.

Shawn’s Home Gas Rates (no Service & Facility fees)
3/2/2021 $57.18  /  103 Therms  =  $0.56 / Therm
3/3/2022 $25.21  /  27 Therms  =  $0.93 / Therm



Electrification = Energy Independence

https://www.rewiringamerica.org/circuit-breakers-energy-independence

https://www.rewiringamerica.org/circuit-breakers-energy-independence


Power Mix Changing Over Time

https://energyoffice.colorado.gov/climate-energy/ghg-pollution-reduction-roadmap

https://energyoffice.colorado.gov/climate-energy/ghg-pollution-reduction-roadmap


Building Resilience

• 1100+ buildings lost. 

• Electric restored several 
days before Gas.

• Air tighter homes with 
heat pumps recovered 
faster.

Wildfire Recovery - Marshall Fire – Louisville, CO



Thank You For All You Do!
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