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Did you know?

Well over 50% of U.S. HVAC contractors do 
not size heating & cooling correctly.
source: U.S. Department of Energy - 2016

Performance Changing Over Time
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VCHP systems - North Pole, AK

What is a “Cold Climate” ASHP?

100% capacity at 5 F
76%-93% capacity at -13 F*

Operation down to -18 F and lower*
* Varies by outdoor model

Chicago, January 29, 2019, with 3 days below -20F 
https://drive.google.com/file/d/1QBgBd4JcVBpNpafsI4leWH24GcurEa9b/view

Above spec performance is common

Heat Pumps Have Evolved
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Integrate Other Equipment
3rd Party Thermostats, ERV/HRV and Humidity Fan Integration

Backup Heat

39-13/16”
(43-7/8”)

17” (21”)21-5/8”

Onboard logic to manage electric heat when needed. 

Elec Heat Lockout
Heat Kit

Can used with any heat source control
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CEE Case Study 2 (MN, June ’18)

Site Characteristics  
• 2 bedroom, one bath, 1.5 story single-family home 
• 1924 Bungalow, 1600 sqft, with efficiency upgrades

• 50,000 btu/hr heating load calculation at -11°F
• 26,000 btu/hr measured heating load at -11°F 
• 18kW electric resistance ducted heat strip

PVA-A36

PUZ-HA36NHA5

https://www.mncee.org/MNCEE/media/PDFs/ccashp-Study-2-MPLS.pdf

CEE Case Study 2 (MN, June ’18)

~18 kBTU/hr ASHP 
minimum capacity

https://www.mncee.org/MNCEE/media/PDFs/ccashp-Study-2-MPLS.pdf

PVA-A36

PUZ-HA36NHA5
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CEE Case Study 2 (MN, June ’18)

Site Characteristics  
• 2 bedroom, one bath, 1.5 story single-family home 
• 1924 Bungalow, 1600 sqft, with efficiency upgrades

• 50,000 btu/hr heating load calculation at -11°F
• 26,000 btu/hr measured heating load at -11°F 
• 18kW electric resistance ducted heat strip

CEE Case Study 2 (MN, June ’18)

Plus 10 kW heat kit (two 5 kW stages)
for 17+17 kBTU/hr modulated boost heat

If the Manual J was closer to the 26 kBTU/h heat load…

Verify system combination and capacity at design conditions. 
Use this capacity and other spec sheet details for Manual S & Manual D compliance.
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CEE Case Study 2 – Manual S Decision
1 outdoor
1 ducted indoor
18 kBTU/hr min heat 
~1400 watts at ~20°F

or…

2 separate systems:
Ducted for rooms 
Ductless for Liv & Kit
2.9 kBTU/hr min heat
~200 watts at ~60°F

Cooling minimums are 
similar. 

Design ConditionsDesign Conditions
• 26 kBTUh heating / 13 kBTUh cooling loads
• -11°F / 95°F design temps @ 10,000 ft elevation

1 outdoor with 1 
ducted indoor

or…

1 outdoor with  
ducted + ductless 
indoor units

or... 

2 separate systems

High Altitude Example
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Extensive tools for Architects, Builders, Designers, Installers, and Homeowners

Design Resources

https://www.mitsubishicomfort.com/diamond-system-builder

Use DSB with 
Manual S 

equipment 
selection

Extensive tools for Architects, Builders, Designers, Installers, and Homeowners

Design Resources
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Cold Climate Installation Guidelines

Better

Need to managing drainage, ice, and snow level

Good, but…
Cold Climate Installation Guidelines - https://tinyurl.com/y6blz8uz

NEEP - ASHP Guides
Part 1: Air Source Heat Pumps - The Basics
https://neep.org/sites/default/files/resources/ASHP_buyingguide_5.pdf

Getting The Most Out of Your Heat Pump
https://neep.org/sites/default/files/GettingTheMostFromYourHeatPumpConsumerGuideFINAL.pdf
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Questions?
Shawn LeMons

Performance Construction Mgr.
(Former IECC, RESNET, LEED, PHIUS)

slemons@hvac.mea.com
720-648-0505


