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The PSU geothermal heat pump system is a vertical closed loop system that actively pumps 
liquid to or from 260 wells drilled approximately 180 ft below the parking lot. This design takes 
advantage of moderate temperatures in the shallow ground to boost efficiency and reduce 
operational costs.  

Like a refrigerator or air conditioner, this system uses a heat pump to force the transfer of heat. 
Heat pumps can capture heat from a cool area and transfer it to a warm area, against the natural 
direction of flow, or they can enhance the natural flow of heat from a warm area to a cool one. 
The core of the heat pump is a loop of refrigerant pumped through a vapor-compression 
refrigeration cycle that moves heat. Heat pumps are always more efficient than pure electric 
heating, even when extracting heat from air. 

But unlike an air-source heat pump, which extracts or exhausts heat to or from the outside air, a 
ground-source heat pump exchanges heat with the ground. This is much more efficient because 
underground temperatures are relatively stable through the year. Seasonal variations drop off 
with depth and disappear below 10 m due to thermal inertia. Like a cave, the shallow ground 
temperature is warmer than the air above during the winter and cooler than the air in the summer. 
A ground-source heat pump extracts that ground heat in the winter (heating) and exhausts heat 
back into the ground in the summer (cooling). 

Geothermal heat pumps are also known by a variety of other names, including geoexchange, 
earth-coupled, earth energy, ground-source or water-source heat pump. The engineering 
and scientific community tend to prefer the terms "geoexchange" or "ground-source heat pumps" 
because very little of the heat originates from true geological sources. Instead, these pumps draw 
energy from shallow ground heated by the sun in the summer. Genuine geothermal energy from 
the core of Earth is available only in places where volcanic activity comes close to the surface, 
and can usually be extracted without the help of a heat pump. 
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