
They are called ground-source, geoexhange, earth-coupled, 
ground-water, ground-water assisted, ground-water-source 
or water-to-water. But don’t let the variety of names pertain-
ing to geothermal systems confuse you because it’s all the 
same idea. It’s all about using an environmentally friendly, 
efficient type of heat pump to acquire the earth’s energy and 
transfer it into your living and working spaces. 

Why go ground-source? 
People choose ground-source heat pumps (GSHPs) to save 
energy dollars. Other pluses include the environmentally 
friendly nature of the system—emitting no pollutants 
onsite—along 
with a long war-
ranty and quick 
and quiet delivery 
of hot or cool air. 
Since the com-
pressor is installed 
inside the house 
and makes the 
same amount of 
noise as a refrig-
erator, there is no 
noisy outside unit to care for or disturb the peace and quiet.

Gary Heavin of Doolittle, Mo., says, “We have 3,600 
square feet on one level and I can conservatively say that 
our ground-source heat pump has saved us $200-$250 per 
month or more.” 

His neighbor over in Rolla, Mo., Bill Franklin, has owned two 
houses with GSHPs in the past 16 years and wouldn’t be with-
out one. He says, “The reasons I like ground-source heat pumps 
are because there aren’t a lot of maintenance expenses and my 
utility bills, on a building of 8,000 square feet maintaining 68 to 
70 degrees, run about $212 per month on average.”

How does it work? 
The earth stores 47 percent of the energy it receives from the 
sun. A ground-source heat pump uses this heat as its exchange 
medium, as opposed to extracting heat from the outside air 
that standard air-to-air heating/cooling systems use.  

Ground-source heat pumps can be fashioned with closed 
loops or open loops—depending on the amount of land 
available, water supply and types of soil and rock at the site. 

The loops, made of polyethylene piping (the same type used 
for cross-country natural gas lines), do not easily degrade 
or corrode and can be expected to last for 50 years or more. 
The loops can be installed vertically, horizontally or in a 
pond or lake. 

In the winter, the fluid traps the heat from the earth and 
transports the heat into a building. In the summer, the sys-
tem reverses and pulls heat from the building and deposits 
the heat in the ground.

Another advantage to using a ground-source heat pump 
is that most can be designed with a device— called a desu-

perheater—that 
heats water. The 
desuperheater 
works best in 
the summer 
when excess heat 
taken from the 
building is cir-
culated through 
the water heater 
before being 
taken outside. 

Most homeowners with GSHPs report their water heaters 
rarely run in the summer months. 

Closed loop systems
The closed loop system is the standard in the industry and 
comes in horizontal, vertical and slinky coil configurations. 
In all cases, a loop of piping gets buried. Then either water 
or antifreeze solution is placed into the pipes and circu-
lated. The most common solutions are propylene glycol, a 
non-toxic fluid used in food-processing refrigeration, and 
methanol, similar to antifreeze solution such as found in 
windshield washer liquids. 

A horizontal geothermal ground loop system is the pre-
ferred method for good soil or clay in mild climates. Heavy 
equipment must first dig a 400- to 600-foot-long trench, 
5 to 6 feet deep, depending on how many tons of heating/
cooling is needed onsite. 

A vertical geothermal ground loop system works in 
extreme climates or where there’s rocky terrain or lim-
ited ground space. A rig drills holes ranging from 150 to 

Ground-source

Heat Pumps
With superior efficiency, these systems draw from the earth’s temperature 
underground to heat and cool interior spaces.

By Barbara Baird 

According to the Environmental Protection Agency, 

GSHPs generate no onsite emissions and 

have the lowest emissions 
among all heating and cooling technologies.
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300 feet deep. Then hairpin shaped 
loops get dropped into each hole and 
grouted into place. An average verti-
cal ground loop needs 300 to 600 feet 
of piping per ton of heating/cooling. 
This system is more expensive than 
the horizontal system, but typically 
cheaper than drilling for water. It 
requires less piping than a horizon-
tal system because it uses the earth’s 
temperature at depth more than the 
horizontal system does. 

Slinky coil geothermal ground 
loops use overlapped loops of piping 
laid horizontally in the bottom of a 
long trench. Typically these trenches 
measure from one-third to two-thirds 
shorter in overall length than their tra-
ditional horizontal cousins. 

Geothermal pond loops require at 
least a half acre by 8-foot-deep pond 
or lake. Coils of pipe are placed in the 
bottom of the water and a horizontal 
trench is dug to transfer the loop to 
the building. 

Open loop system
Fresh water from a well or pond runs 
through the piping of an open loop 
system, so it requires clean water and 
a runoff area. Double well designs 
can work fine. The use of this type of 
system is not allowed in some areas 
because of water quality and runoff 
issues. These systems are also referred 
to as “pump and dump” systems.

What’s the cost comparison? 
Installing a ground-source heat pump 

is expensive—from $10,000 to $18,000, 
almost twice what it costs for a conven-
tional air-source electric heat pump. 
People get them because of the energy 
savings over a long term, from 5 to 10 
years (longer if energy prices continue 
to rise). A system’s life is estimated at 
25 years for the inside components and 
50-plus years for the ground loop. 

Where to find contractors
The contractor should be certified 
by the International Ground Source 
Heat Pump Association (IGSHPA) and 
should have references from satisfied 
customers. Check the association’s Web 
site at: www.igshpa.okstate.edu. c

Missouri-based Barbara Baird is a contributor 
to Rural Missouri magazine.

A Haywood County residence
When he built his house in Haywood County three years ago, Ken Thomas installed an open loop 
geothermal heat pump system with pipes running from his water well to a pressure tank, then 
through the house and ending in a creek on his 3-acre property. He had determined that his 
290-foot well could deliver 40 gallons per minute, which more than twice what you’d typically 
need for such a system. He heats and cools his 2,100-square-foot house for between $60 and 
$80 per month, using a programmable thermostat. He keeps the place at 72 degrees in winter 
and 68 in summer, and he has no auxiliary heating system. Summer cooling costs less than 
winter heating in this mountain country. The water in his system maintains a year-round tem-
perature of about 52 degrees. 

“I am amazed at the savings,” says Ken, who is the marketing and communications man-
ager at Haywood Electric Membership Corp. He estimates he’s paying about 65 percent less 
than he was in his previous house built in 1979 with an air-source heat pump. 

A Randolph County office building
Randolph Electric Membership Corp., the cooperative based in Asheboro, incorporated a 
ground-source heat pump system into its 21,060 square-foot contemporary office build-
ing when it was built in 1995. And 13 years later, the system still works like a charm, has 
required very little maintenance, and has saved the cooperative in energy costs.

A good example of a commercial-sized system, Randolph EMC installed 17 water-source 
heat pumps working from 80 grouted wells. It is a closed-loop system, with piping running 
horizontally in a field five feet underneath a parking lot. The pipes circulate water that 
maintains a year-round temperature of 68 degrees, effectively preheating the building inter-
nal space so the heat pump equipment does not have to work hard to get the space cooled 
in summer and warmed in winter. Unlike conventional air-source heat pumps, the ground-
source equipment is housed indoors, increasing its life.

Joe Millkan, owner of Superior Mechanical Inc. of Randleman, was involved in the system’s 
installation and has maintained it. “It has been pretty much maintenance-free,” he said. 

—Michael E.C. Gery

How it works
The diagram shows 
conventional, horizontal 
closed-loop ground-source 
heat pump piping. Fluid in 
the pipe draws warm air 
stored in the earth and 
transports it to help heat 
the house in winter. In 
summer, the fluid draws 
warm air from inside the 
house and deposits it 
underground, sending 
cooling temperatures 
back into the house. The 
exchange equipment is 
located indoors. 

In
te

rn
at

io
na

l G
ro

un
d 

So
ur

ce
 H

ea
t P

um
p 

As
so

ci
at

io
n

Carolina Country   SEPTEMBER 2008   13



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


