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Geothermal 101

Terminology
Geothermal/Ground Source Heat Pump
/GeoExchange
ÅGeneral term that groups all aspects of the 

technology and industry together

COP- Coefficient of Performance; Rating for 
Heating Mode- Typical Range 2.8-4.0
ÅOutput Btu/hr divided by Input Btu/hr (Unitless)
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Geothermal 101
Terminology

EER- Energy Efficiency Ratio; Rating for 
Cooling Mode- Typical Range 18-27
ÅOutput Btu/hr divided by Input kW

Ton- Capacity of Equipment (Htg or Clg) 
by dividing Output (Btu/hr) by 12,000 Btu-
hr/ton
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Geothermal 101

Terminology Continued

Borehole

HDPE

Grout

Ground Thermal 

Conductivity

dt

dT
kq ground
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How do we move energy?
Remember Science or Chemistry Class?

As Pressure Increases, Temperature 

Increases

As Pressure Decreases, Temperature 

Decreases
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Geothermal Heat Pump ïHeating Mode
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Geothermal Heat Pump ïCooling Mode
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Geothermal Heat Pump ïHeating Mode w/DHW
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Geothermal Heat Pump ïCooling Mode w/DHW
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The earth is like a solar battery absorbing nearly half of the 

sunôs energy. The ground stays a relatively constant 

temperature through the seasons.

45% 

absorbed  by 

ground

Space

Atmosphere

Earth

U.S. Dept. of Energy

Passive geothermal 

gradient
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Itôs a Heat Source in Winteré

0 Fin winter

70 F

A Geothermal System cools the ground in 

winter & transfers the heat into the buildingé

40-60 F

Insulating layer of earth

2. How Does It Work?

Itõs a Heat Source in Winter

0°F in Winter

Sinusoidal temperature layer of earth

Heats the building in winter by 

absorbing heat from the ground

40 °F-60 °F

Ground Temperature

70°F Space 

Temperature
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Itôs A Cool Place to Dump Heat in 

Summer

95 F in summer

70 F

40-60 F éand cool the building in summer 

by rejecting heat to the ground

Insulating layer of earth

2. How Does It Work? 

98 °F in Summer

Cools the building in summer by 

rejecting heat to the ground

Itõs a Source to Reject Heat in 
Summer

40°F-60°F
Ground Temperature

70°F Space 

Temperature

Sinusoidal temperature layer of earth



Applications
Majority of Use

Space Heating & Cooling

DHW (Desuperheater or Dedicated)

Mountain Regions

Radiant Floor Heating (Hydronic Units)

Snowmelt (Be Careful!) 
ÅMay Triple system requirements

Special Use

Process Load Water (Hot/Chilled)
13
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1 Unit of purchased 

fossil fuel (therm or ccf)
80-90% of heat 

to the building

10-20%  of heat 

up the flue

Fossil Fuels
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1 Unit of purchased 

electricity (100%) kWh
100%  heat to 

the building

Appears efficient, but will cost more than NG

Energy Cost = $0.061/kWh

1 kWh = 3,412 Btu

100,000 Btu = therm

Result:

$0.061/kWh = $1.79/therm

Electric Resistance Heat
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1.0 Unit of 

purchased 

electricity kW

Plus 2.5 Units of free energy 

from the earth for water to air, 

3.5 for water to water

3.5 Units of energy 

to the building for 

water to air, 4.5 for 

water to water

Free, Renewable Energy From the

Earth (Ground Source)



Thermal Conductivity Testing
Obtain:

Local Ground Temperature

Formation Thermal Conductivity

Formation Thermal Diffusivity

Not Necessary on all projects

Systems >20,000 ft2 or >30 tons

Can save 15-25% on installation cost
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