
Ground Source  
Geothermal Heat 

Pump for High 
Performance 

Buildings

ASCEM October 2023



OUTLINE
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• Geothermal Heat Pump Systems

• District Energy Applications  (4th and 5th Generation District Energy Plant 
Solutions

• Clemson Lee Hall Addition (Lee III) – Ground Source Heat Pump Case 
Study

• Clemson Lee Hall Addition – Radiant Slab

• Energy Intensity 

• Questions



Geothermal Heat Pump Systems
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Courtesy of US Department of Energy , Office of Energy Efficiency and Renewable: 
https://www.energy.gov/eere/geothermal/geothermal-heat-pumps



VERTICAL WELLS GEOTHERMAL
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A DISTRICT ENERGY APPLICATION

4

Courtesy of US Department of Energy , Office of Energy Efficiency and Renewable: 
https://www.energy.gov/eere/geothermal/geothermal-heat-pumps



CLEMSON AREA TEMPERATURE

5

A properly engineered ground 
source geothermal heat pump 
system has the advantage of 
more stable ground temperatures 
ranging from 50 – 60 degrees 
versus outside air temperatures 
for cooling.

In cooling heat pump removes 
heat from the building

In heating (reverses) to remove 
heat from the ground to heat the 
building



LEE HALL ADDITION GEOTHERMAL
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Post construction photo courtesy of Senior Lecturer 
Annemarie Jacques, Clemson University

42 vertical 4-inch diameter 
wells.  ~400 feet capable of 
provide approximately 110 
tons of equivalent air 
conditioning – typical home 
has a 3-ton a/c or heat 
pump unit.



LEE HALL WELL FIELD
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LEE HALL WELL DETAIL
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LEE HALL ADDITION RADIANT SLAB
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LEE HALL ADDITION RADIANT SLAB
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ANNUAL ENERGY INTENSITY

SC Residential Colleges & 
Universities: 113 K-Btu/sq.ft.

Clemson University Avg. Bldg: 
118 K-Btu/sq. ft.  

LEE HALL Addition Energy Model 
Projection: 35 K-Btu/sq.ft.



ENERGY INTENSITY
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QUESTIONS

Tony Putnam
864-656-7300

tony@clemson.edu
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mailto:tony@clemson.edu
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