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Presentation Outline

• Technology Overview
• Discuss DOD GSHP Report to 

Congress
– DOD current GSHP installations, what 

type and where 
– DOD GSHP economics
– Recommendations for further 

implementing GSHPs at DOD facilities
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Definition of ground-source 
heat pump

• A geothermal heat pump is a heat pump 
that uses the ground, groundwater, or 
surface water as a heat source and heat 
sink, as opposed to ambient air.
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Same technology, different 
names

• Ground source heat pumps (GSHP)
• Ground coupled heat pumps (GCHP)
• Geothermal heat pumps (GHP)
• GeoExchange
• Earth energy systems
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GSHP efficiency vs. traditional 
HVAC

• GHPs exchange heat with the earth, rather than 
with ambient air

• Earth provides a much better heat exchange 
medium
– Stable year-round temperature
– Generally cooler than ambient air when cooling is 

needed, and warmer than ambient air when heating is 
needed

• Water is a better heat transfer medium than air
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The earth is like a solar battery absorbing nearly half of the sun’s energy. 
The ground stays a relatively constant temperature through the seasons, 

providing a warm source in winter & a cool heat sink in summer.

4% absorbed 
by clouds.

17% reflected 
by clouds.

6% reflected 
by surface.

19% absorbed  by 
water vapor, dust

46% absorbed  
by ground

Space

Atmosphere

Earth
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U.S. Dept. of Energy



August 7

Bryan Long

Average Air Temperatures
Stillwater, OK  USA
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Annual Soil Temperature 
VariationStillwater, OK  USA
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Ground Water Temperatures
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Typical “Guts” of a GSHP

Compressor

Water-to-
refrigerant 
coil

Air-to-
refrigerant 
coil

Expansion 
valve

Fan
Air filter

Air inlet 
(Return + 
OA)

Conditioned air 
(Supply)

Heat recovery coil 
(desuperheater)

Reversing 
valve
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Geothermal System “Loops”
Air Loop

Ground Loop
Refrigerant Loop

Domestic Hot Water Loop
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Capacity of a typical 4-ton 
geothermal heat pump vs. EWT
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Efficiency of a typical 4-ton 
GHP as a function of EWT
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DOD GSHP Report to Congress

• DAA 2006 requested report on GSHPs
usage in the DOD
– Types of DOD facilities
– Cost effectiveness of GSHPs for CONUS
– New Construction Vs. Retrofit
– Recommendations for further encouraging 

GSHPs in the DOD
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DOD GSHP Historical Tons 
Installed
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DOD GSHP Service Split
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Types of DOD Facilities using 
GSHPs
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DOD GSHP Geographic info
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Report Modeling Results
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Report Recommendations
• Train Designers and Energy Managers
• Design Assistance. Establish a center of expertise either 

within DoD or in collaboration with one of the (DoE) 
laboratories 

• Specifications. Conduct periodic reviews of DoD UFGS 
covering GSHP systems for consistency

• Design Manual. (ASHRAE) published HVAC design 
manual in 1997, and updated design manual is needed

• Soil Thermal Properties Database. Collect soil thermal 
properties data and maintain a database of this 
information. 

• Continue DoD Screening Feasibility Analyses
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DOD GSHP POCs
• Army: Mr. Don C. Juhasz, Chief Army Utilities 

and Energy Team, (703) 601-0374, DSN: 329-
0374, don.juhasz@us.army.mil

• Air Force: Mr. Gerald Doddington, AFCESA, 
Gerald.Doddington@tyndall.af.mil

• Navy : Mr. Bryan Long
email: Bryan.p.long@navy.mil; or

• Marine Corps: Neil Tisdale, 
belton.tisdale@usmc.mil
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www.govenergy.gov

QUESTIONS??

Bryan Long, EIT, CGD-IT
Renewable Energy and 
Alternative Fuels Engineer
Naval Facilities Engineering Service Center
Energy Engineering Branch, OP22
1100 23rd Avenue, Port Hueneme, CA 93043-4370
Bryan.p.long@navy.mil
805-982-5177 work
805-982-5388 Fax

Don’t forget to fill out and 
drop off your evaluations


