
The Unseen Heat Exchanger  
A brief overview of ground heat exchangers - 

why out of sight should never mean out of mind 



Introduction 
 
Geothermal (or geo-exchange) has a 
long record of effectiveness in reduc-
ing power requirements for climate 
control.  In spite of this longevity and 
proven performance, geo-based sys-
tems are only now beginning to en-
joy mainstream attention.  Volatile 
energy prices and new federal tax 
incentives have brought interest in, 
and deployment of, these systems to 
an unprecedented level. 
 
This new-found interest in geo-
exchange has sparked an influx of 
varying designs, contractors and sys-
tems for an industry which has never 
garnered more than 2% of the overall 
HVAC market.  While fresh ideas and 
approaches are essential to the tech-
nical evolution of any industry, a 
wide spectrum of design and imple-
mentation approaches in geo-
exchange has sown seeds of debate 
and confusion among both consum-
ers and the engineering community 
as to the superior approach. 
 
The intent here is to provide not just 

an overview and comparison of the 

most commonly utilized types of 

ground heat exchangers, but also to 

help those interested in geo-

exchange determine what system is 

best suited to their site. 
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The Unseen Heat Exchanger 
 
A heat exchanger can be a refrigerator, boiler, 

chiller or ground source heat pump, but whatever 

the application, its role is to produce a process 

temperature by exchanging heat between two 

fluid streams.  Engineers who design heat ex-

changers conduct detailed thermal analysis in or-

der to properly dimension the unit.  Numerous 

variables are taken into account to ensure the 

heat exchanger is capable of producing a prede-

termined range of process temperatures prior to 

committing a design to production. 

Nothing Left to Chance  Committing Heat 
Exchangers such as those shown here, to 
production prior to exhaustive analysis 
and modeling would be unthinkable.  The 
capacity and output for units like these 
are never in doubt  . 
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depending on its operational mode.  This unseen portion provides the process temperature for the heat 

pump. When designing a well field, you are essentially designing (and committing to production) the unseen 

half of the geo-exchange system responsible for the systems efficiency.  Because site geology will be serving 

as the condenser or evaporator, a host of new design variables not present is air source or boiler design are 

now relevant.  Accounting for variables such as deep earth temperature, hydrology, formation type and ther-

mal resistance are critical to long-term system performance. 

Failing to realize and account for these variables can result in a system that is no more efficient than a win-

dow A/C unit or electric boiler - certainly an undesirable prospect considering the time, cost and mess associ-

ated with well field installation. 
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