GEOEXCHANGE
THE BEST BUSINESS DECISION FOR
HEATING AND COOLING COMMERCIAL BUILDINGS

T H E M O S T C O M F O RTA B L E R E T U R N
ON YOUR HVAC INVESTMENT

Each year, more offices, hotels, retail stores and commercial buildings are discovering how to save tens of thousands of dollars on
heating and cooling costs through geoexchange. Cost and
space savings, greater comfort, lower maintenance and
equipment life cycle costs, individual zone control and
environmental conservation are just a few benefits
of this earth-friendly technology.
Geoexchange has a tremendous future, but it’s as old as
the earth itself. By tapping into the relatively constant
temperature of the earth below the frost line,
geoexchange heats and cools buildings at significant
savings — 25% to 40% savings when compared to traditional systems. It’s the world’s most efficient way to heat
and cool commercial buildings.
These savings translate into many income-generating solutions. Lower heating, ventilating and air conditioning (HVAC)
costs could help make office leases more attractive to tenants,
while ensuring maximum earning potential for building owners.
Or money saved could be invested elsewhere in the building. The
smaller space requirements of geoexchange systems could also produce
more room for additional offices, retail operations or other profit centers.
Geoexchange is ideal, whether you’re constructing a new building, renovating an
existing one or simply replacing your old HVAC system. So read on. The more you
learn about geoexchange, the more comfortable, cost-efficient and environmentally conscious
your building can be.

➔ Atlantic County Utilities Authority
Egg Harbor Township, NJ

S I M P L I C I T Y O F D E S I G N A N D O P E R AT I O N
FROM THE GROUND UP

Unlike traditional furnaces that burn fuels for heat and require separate air
conditioning or chiller systems, geoexchange systems transfer heat from one
place to another using a simple process to provide both warmth and cooling.
There are two types of geoexchange systems. Each taps the earth’s inexhaustible supply of renewable thermal energy, underground or underwater,
where temperatures remain fairly moderate at 45°-55°F, year-round.
“Closed loop” systems use the earth as the heat transfer medium, employing a mixture of
water and non-toxic antifreeze pumped through a continuous loop of sealed polyethylene
pipes buried beneath the ground, vertically or horizontally. The mixture never comes in
contact with the earth. “Open loop” systems draw water directly from a well, lake or
pond and pump it through a heat exchanger at the geothermal heat pump; after which,
the water is returned to the source — just as clean as before.
In winter, geoexchange systems bring the earth’s natural warmth up to a building and then
transfer it into each room or zone via a heat pump. In summer, they work in reverse to
provide air conditioning — absorbing the heat from inside a building and transferring it to
the cooler earth below.

Closed Loop Vertical System

HIGHER EFFICIENCY THAN OTHER SYSTEMS
The Environmental Protection Agency found that, even on a source fuel basis —
accounting for all losses in the fuel cycle including electricity generation at power plants —
geoexchange systems average 40% greater efficiency than air source heat pumps, 48%
greater efficiency than the best gas furnaces and 75% greater efficiency than oil furnaces.
Today’s best geoexchange systems outperform the best gas technology, gas heat pumps, by
an average of 36% in heating mode and 43% in cooling mode.

Closed Pond Loop
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The Enterprise Center, Philadelphia, PA

OUTSTANDING COMFORT INSIDE,
VIRTUALLY INVISIBLE OUTSIDE

so there’s no need to heat or cool the rest of the building
if these spaces are used only occasionally.

Traditional systems have two major shortcomings. They
heat or cool an entire building at once, with little or no

Geoexchange systems are also much more compact than

ability to control comfort levels in individual rooms or

traditional systems, and out of sight. Mechanical rooms

zones. Second, they occupy tremendous space both inside

can be smaller. There are no boilers, smoke stacks or fuel
tanks. No massive rooftop chillers requiring

and outside the building.

added structural support, labor and
A geoexchange system creates an

construction costs. No holes

exceptionally comfortable work-

drilled in roofs to secure them

ing environment, giving tenants

either, reducing the risk of

or building occupants precise

leaks. No above-ground

temperature control, by room

equipment to be seen at all.

or by zone. Humidity levels

In fact, the surface above a

are ideal. There’s no “blast”

ground loop can be used for

of hot air, or “cold blow.”

parking lots, walking paths or

Temperatures don’t fluctuate, so ther-

courtyards — an added plus for

mostats don’t need constant adjustment.

communities that want to protect or
expand precious green space. And because

Geoexchange systems can compensate for morning or
afternoon shade, heat buildup or temperature variance

geoexchange equipment is usually underground (wells

anywhere in a building. Larger areas such as conference

and piping) and inside (heat pumps), it’s not exposed to

or banquet rooms, auditoriums, indoor pools or fitness

damage from weather or vandals.

centers can also be controlled by separate heat pumps —
➔

Center: Stillwater National Bank
Tulsa, OK
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WITH GEOEXCHANGE
THE SKY IS NO LONGER THE LIMIT

MORE DESIGN FLEXIBILITY,
MORE AVAILABLE SPACE
Traditional systems limit architects, designers and
engineers to traditional thinking. Geoexchange
permits them to envision a new world of exterior
and interior design possibilities.
A geoexchange system needs only about one-third the
space of a traditional boiler room. Pipes hidden above the
ceiling transport warmth to or from concealed individual
room heat pumps. Large blower units and radiators need
no longer be a visual detriment inside offices or rooms.
And the eyesore of above-ground and rooftop equipment
completely disappears from view.
The result? Unlimited architectural creativity. Geoexchange
systems permit more-unusual, more-attractive exterior and
roof designs. They allow historic buildings to be modernized without negatively impacting their appearance. They
also permit more room in every room, with higher indoor
air quality. More overall space available throughout the
structure. And preservation of the landscaping or
natural beauty that surrounds your building.

➔ Galt House East Hotel
Louisville, KY
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“Van Melle U.S.A. is a very environmentally moti-

“When the temperature in Kansas City dropped to

vated company. Geoexchange is a logical part of

below -30° F, the Prairie Village station was the

this for us. It’s a proven technology that works.”

only warm store in town, even though it has no

David Reed
Environmental & Safety Coordinator
Van Melle U.S.A., Candy Manufacturer
Erlanger, KY

supplemental, backup electric resistance heating.”
Joe Brown
Sr. Supervisor, Retail Projects
Phillips 66

ENVIRONMENTALLY SAFER
IN THE AIR AND THE GROUND
Even the most advanced fossil fuel systems release
emissions into the air during combustion. The possibility
of carbon monoxide fumes in buildings and leaks from
underground fuel tanks are serious concerns, too.
That’s why geoexchange systems are fully endorsed by
the Department of Energy (DOE) and the Environmental
Protection Agency. Geoexchange is environmentally
responsible, creating warmth without combustion while
meeting the most stringent indoor air quality standards
and drastically reducing greenhouse gas emissions. In fact,

Conoco “Skunk Creek” Service Station
Sandstone, MN

geoexchange systems currently in use aid in removing
more than 1.5 million metric tons of carbon emissions

A BETTER BUSINESS DECISION

from our atmosphere annually. All of which helps to keep

CONOCO SERVICE STATION

America’s blue skies blue.

SANDSTONE, MN

EXPERTS IN THE KNOW,
AS CLOSE AS YOUR PHONE

Building Type: . . . . . . . .Service station, car wash and
convenience store
Total Area: . . . . . . . . . . . . 4,300 sq. ft.

The geoexchange industry is growing rapidly, with an

HVAC: . . . . . . . . . . . . . . . . .Geoexchange, twelve 150-ft. wells,
3 heat pumps. Total capacity: 23.5 tons

expanding infrastructure of knowledgeable experts skilled

System Comparison: . . .Gas-fired furnace, water heaters and
air-cooled refrigeration

in the technology. From design engineers and architects to

Estimated Annual
Energy Savings: . . . . . . . 25% of total energy budget

well drillers, pipe fitters, HVAC contractors and equipment
specifiers, you can find everyone you need to tailor a
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GEICO, Woodbury, NY

geoexchange system precisely to your building’s present
and future needs. Simply speak with your local electric
utility. A list of manufacturers may also be found on the
geoexchange web site at: www.geoexchange.org.
THE RIGHT FIT FOR RENOVATION

These people can put you “in the loop” quickly, bring you

THE ENTERPRISE CENTER
PHILADELPHIA, PA

up to speed on the latest technology, equipment standards
Original Construction: . . . . 1937

and warranties, and show you other commercial buildings
in your area that have benefited, economically and ecologi-

Building Type: . . . . . . . . . . . . 36,000-sq.-ft. television studio
converted to offices
Previous Heating System: . Traditional boiler and chillers

cally, from geoexchange heating and cooling.

THE WORLD’S LARGEST
GEOEXCHANGE SYSTEM
Louisville, KY’s Galt House East Hotel has a geoexchange

Renovation: . . . . . . . . . . . . . . Begun 1995, completed 1997
HVAC: . . . . . . . . . . . . . . . . . . . . . Closed loop geoexchange, 66 boreholes, 290 ft. deep, 27 heat pumps
System Comparison: . . . . . . Air-to-air heat pumps, and split A/C
with electrical resistance heating
Estimated Annual
Energy-Cost Savings: . . . . . . $29,279

system that’s operated dependably since 1984. That success led owner Al Schneider to stay with geoexchange
when the site was expanded in 1993, adding the
Waterfront Office Building. The combined office/

BIG SAVINGS FOR A BIG COMPLEX

GALT HOUSE EAST HOTEL
LOUISVILLE, KY

hotel/apartment complex is now the world’s largest
geoexchange installation. It cut the facility’s already
low energy bills another $25,000 a month, saved
25,000 sq. ft. of space which was used to build a parking
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Building Type: . . . . . . . . . . . . 1.7-million-sq.-ft. office/hotel/
apartment complex
HVAC: . . . . . . . . . . . . . . . . . . . . . Geoexchange, with four 130-ft.-deep
............................................wells, 1200 heat pumps, 220,000............................................gallon system, 4500-ton capacity

garage, and reduced system maintenance costs to just

System Comparison: . . . . . . Centrifugal chillers, cooling towers,
insulated pipes

7 1/2 - 10¢/sq. ft./year.

Annual Savings: . . . . . . . . . . $300,000 (Galt House vs.
Galt House East)

A D D E D A D VA N TA G E S O F G E O E X C H A N G E
H E AT I N G A N D C O O L I N G

A CONSTANT SUPPLY
OF HOT WATER

loop piping. The polyethylene pipes
underground can last up to 50 years.

Another geoexchange extra is plentiful hot

Routine maintenance consists primarily of air filter

water — an added plus for in-building cafeterias or restau-

replacement — which can be done by custodial staff —

rants, restrooms and maintenance facilities. In the summer,

no on-premises technician is required. And in the unlikely

hot water is virtually free — produced by the waste heat

event that an individual heat pump, water pump, pipe or

extracted from interior air during the cooling cycle.

valve should fail, that component can be taken off-line

Year-round, geoexchange systems help make hot water

and repaired, without affecting the rest of the units in

abundant and up to 30% less expensive, by reducing

the building.

the amount of electricity or gas consumed by hot
water heaters.

In recent studies by Kentucky Utilities and Nebraska’s
Lincoln Electric System, operating and maintenance costs

LESS MAINTENANCE,
FEWER INTERRUPTIONS

of geoexchange systems were estimated to be 12% to

It’s a fact that traditional HVAC systems can be complex
and costly to maintain. Oil and gas-fired boilers demand
regular cleanings and component maintenance. Chillers
need routine check-ups, fluid testing and replacement.
Both systems require the attention of skilled technicians to
ensure reliable operation. And should either system fail,
your entire building could shut down with it.
Geoexchange systems, however, are remarkably simple and

➔

reliable. They consist of standard heat pumps and ground
Van Melle U.S.A., Division of Van Melle International,
Erlanger, KY
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“We’ll put our utility costs up against any 36,000-sq.-ft.
building in the country. Our geoexchange system is
highly efficient and very compact. When you look at
square-footage costs and how you’ll generate
revenue, you don’t want a lot of space
taken up by mechanicals.”
Della Clark, President

“I’ve installed every HVAC system there is. When
you look at initial costs, operating costs, the advantages
and payback period, geoexchange is going to win.
We’re delighted with the system.”
Marion Pinkley
Pinkley Engineering, Inc.
Contractors for Galt House complex
Louisville, KY

The Enterprise Center
Philadelphia, PA

19% lower than traditional systems
over a 20-year period. ASHRAE manuals estimate up to 50% savings, with mainte-

annually. It offers precise control of
comfort levels in individual rooms or
zones. It affords exciting new architectural

nance costs averaging 12¢ to 15¢/sq. ft. versus 30¢/sq. ft.

possibilities, inside and out. Its simple design and equip-

for conventional systems.

ment ensure years of reliable performance with much less
maintenance than traditional systems, too.

QUICK PAYBACK PERIOD
Geoexchange provides an excellent return on investment

Geoexchange also enables buildings to demonstrate

for any business that chooses the technology. New drilling

good environmental stewardship, by utilizing a limitless

and trenching techniques have also helped bring loop

supply of natural heating and cooling energy with no

installation costs down in recent years to where

impact on the environment. Or on the world’s dwindling

geoexchange systems are on par with traditional systems.

supply of fossil fuels.

They frequently pay for themselves in less than 5 years —

If you’d like to learn more about the very real benefits of

often, under 2 years. And continue to save thousands in

geoexchange heating and cooling for your building, contact

annual heating and cooling costs for the life of the system.

the Geothermal Heat Pump Consortium toll-free at
1-888-ALL-4-GEO (255-4436), or visit our web site at:

WHY YOU SHOULD LEARN MORE
www.geoexchange.org.
Geoexchange is the earth’s most efficient, most environmentally responsible heating and cooling technology for
commercial buildings. For a world of good reasons.
It is unrivaled for economy — comparable to traditional
systems on first-installed costs and vastly superior over the
long term — with energy cost savings of 25% to 40%
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“I didn’t know what kind
of savings to expect until the first bill
came in.” (Electric bills for similarly sized
YMCAs run about $5,000 a month; the first
bill with the new geoexchange system was
approximately $2,700.) “Net savings could be as
much as $100,000 over a 10-year period.”
Dale Isgrigg
YMCA Director
Bixby, OK

GEOEXCHANGE ADVANTAGES
• Cuts heating and cooling costs 25% to 40%
• Increases comfort and control
• Preserves building aesthetics and beauty of land
• Simpler design, maintenance and operation
• Environmentally friendly technology

Credits: Photo of GEICO building courtesy of WaterFurnace, Fort Wayne, IN.

The Geothermal Heat Pump Consortium, Inc.
(GHPC) is a nonprofit organization whose goal is
to advance the use of geoexchange heating
and cooling systems.

701 PENNSYLVANIA AVENUE, N.W.

PH: 202-508-5500 • 888-255-4436

WASHINGTON, DC • 20004-2696

FX: 202-508-5222 • www.geoexchange.org
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