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The Early days of Geothermal Heat Pumps 

Geothermal heat pumps were originally designed for use in 

warm climates for cooling, with the following features:  

 

• Larger cooling capacities 

• Smaller heating capacities 

• Longer run times when dehumidifying 
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Original heat pump sized for warm climates 



Traditional Heat Pump Sizing Rule 



Heat Pump Sizing 
 



Welcome to the Great White North! 
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Max Heat 60,000 Btu/hr
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In order to meet the large heating requirements in cold climates, 

geothermal heat pumps became grossly oversized in cooling. 



Blower Speed & Duct Specifications 
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GSHP Sizing Rule of Thumb 
 

Cooling-Dominant Derived Rule:  

Do not size Ground Source Heat Pumps 

 heating capacity more than 25% above  

the cooling load. 

 



Auxiliary Electric Resistant Heat…An Easy Solution 

CURRENT EXAMPLE: 

5kW Supplemental 

10kW Emergency 



GSHP Systems Started Getting Smaller 
Again…Sacrificing Efficiency! 

CURRENT EXAMPLE: 

10kW Supplemental 

20kW Emergency 



New Goal: “Cold Climate Technology” 

The ability to provide as close to 100%  

of a home’s heating needs without  

sacrificing air conditioning comfort.     



Properly Sizing for Cold Climates 

• More balanced heating and cooling capacity  

• Long enough run times to ensure proper de-

humidification 

• Air coils with greater latent energy removal 

• Water loop heat exchangers that maximize capacity and 

lower pressure drop 

• Optimization of refrigerant for both heating and cooling 
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IRS Form 5695 
www.irs.gov/pub/irs-pdf/f5695.pdf 
 

Practical Interpretation: 

Cost of anything-and-
everything that you 
have to do up to-and-
beyond what you 
would have to do 
otherwise you can’t do 
the Geo’. 

 

Benefit: 

30% uncapped tax 
credit applies directly 
to income tax for any 
year through 2016. 

New Energy Star Requirements Forced Many 
New Changes in GSHP Technologies! 



New Technologies Are Developed! 

Now, we are able to size units with minimal to no auxiliary 

heating, AND properly size in order to take full advantage 

of the greater capacity of the cold climate designed 

equipment… Not to mention, continue expanding the 

remarkable efficiencies and cost-effectiveness of 

geothermal heat pumps over conventional systems. 

 

 



Combined Forced Air/Hydronic GSHP 



“Combo” GSHP:  Forced Air HT/CL & HYD 

“Heat Only” (w/ Sidearm Dual Fuel Boiler) 



Hydronic Heat/Cool GSHP System 
Supply Side (GSHP) (HVAC) Delivery Side 

HYD 
BUFFER 
TANK 

GSHP Serves  
HYD Buffer Tank 
ONLY! 

Radiant Floor Zones Draw 
Hot Water from the Tank. 

Hydronic Fan Coil Draws Hot or 
Chilled Water from the Tank. 



5 T HYD GSHP w/ 3 T HYD Fan Coil combines 

radiant floor heating with F/A heating & cooling 



3HT/2CL FORCED AIR EXAMPLE: 

2,500 to 3,000 ft2 House (Typical) 

DULUTH HOUSE:  New Construction 
 

• DULUTH INTL AP (Bin Weather Data) 

• 50,000 BTUH Heat Loss (@ -20°F OAT) 

• 24,750 BTUH Heat Gain (@ +84°F OAT) 

• 5 Ton 3HT/2CL Forced Air Heat Pump 

 

 
 

New Technologies Continue to Be Developed! 



5 Ton = 51,700 BTUH GSHP CAP @ 30F EWT 



These configurations are made even easier 

with advances in thermostat technology. 



5T GSHP Runtime & Operating Cost 



4 Ton = 41,100 BTUH GSHP CAP @ 30F EWT 



4.0<5T GSHP Runtime & Operating Cost 



Similar Result?...What’s the Hitch? 
GHEX Sizing (i.e., cost)…about the same! 

51,700 BTUH GSHP CAP 
$831.82 Annual Heating Cost 

41,100 BTUH GSHP CAP 
$836.67 Annual Heating Cost 



Saves Only 272 ft. of Total Pipe 
(And Excavation Cost is About the Same) 

5,068 ft. Total Pipe 4,796 ft. Total Pipe 



Saves 26 ft. Off Each Bore Hole 
(Slightly More Savings on Drilling) 

4 X 250 ft. Total Bore 4 X 224 ft. Total Bore 



GSHP Sizing Rules of Thumb 

• Cooling-Dominant Derived Rule:  

 Do not size GSHP heating capacity more than 25% above 

the cooling load (impractical?) 

• Manufacturer-Derived Rule:  

 Do not size GSHP to less than 85% of the peak heating 

load (roughly 1 Ton undersizing) 

• Cold Climate Sizing Solution:  

 Size to perform 96-100% of all the heating (but consider 

sizing scale-back for honest “hardships”) 



Welcome to the Great White North! 

Any Questions? 


