Horizontal-loop systems
are typically cheaper to
install because drilling
a long trench is easier
than a deep borehole.

Pumping up

business with geothermal
Although the initial cost of geothermal heat pump systems is easily
double the cost of conventional central HVAC systems, the advantage is
in the efficiency and the resulting lower monthly energy bills.
by Peggy Foran

O

hio custom builder and HBA member David Payne of
mal heat pumps to heat and cool homes for more than 10 years.
Payne and Payne Builders in Chardon knows that just
Payne uses Tony Preziuso of Grace Geothermal in Painesbelow the surface lies a renewable and energy-efficient
ville as his contractor. Preziuso has been installing geothermal
heating source.
systems in homes since 1979.
“The first time we used a geothermal heat
“Back when residential geothermal installation
pump it was because [natural] gas wasn’t available
started, it was more environmentally motivated,
at the site. We did a cost analysis of the other
but since it costs so much less to run a geoHVAC options for the client and geothermal was
thermal system than a traditional one, now it is
the best one,” Payne says.
driven by cost about 95 percent of the time,”
The environmental movement and high natural
Preziuso says.
gas prices in the late ’70s and early ’80s began a
Which may be surprising, since the initial cost of
wave of geothermal heat pump installation for resgeothermal heat pump systems is easily double the
Dave Payne of
idential construction. But cheap natural gas prices
cost of conventional central HVAC systems. The adPayne & Payne
in the ’80s and ’90s made the upfront investment
vantage is in the efficiency and the resulting lower
Builders has been
and resulting drawn-out payback period unatmonthly energy bills. For each kWh of electricity
working with
tractive to consumers, so many builders stopped
the system uses, it draws more than three kWh of
geothermal systems
offering the upgrade.
free renewable energy from the ground. This results
for more than
But not Payne, who has been offering geotherin an average annual energy savings of 51 percent
10 years.
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over conventional electric resistance/air
conditioning units. Homeowners who install
geothermal heat pump systems before Dec.
31 are eligible for a federal tax credit up
to $300. That figure can increase up to
$500 when coupled with other energy-efficiency improvements.
For the builder, the benefit is even
greater.
“Because of some of the other energysaving characteristics in our homes, if we
use geothermal, it pushes us well over
the edge to receive the $2,000 federal
tax credit — and that is a benefit to my
company,” Payne says.

Drill holes for vertical loop
systems can be as deep
as 400 feet. The efficiency
of a geothermal system
depends heavily on custom
designs that account for
site characteristics.

Open or closed: Pick your loop
The design of geothermal heat pump
systems should be based on the features
of each home lot. Custom design ensures
that customers get the most efficient
system possible.
The first decision a builder must make
is whether to install an open or closedloop system. An open-loop system draws
water from a well or body of water and
transfers heat directly from the water
to the heat pump. A closed-loop system
continuously circulates a heat-transfer fluid such as anti-freeze or water between
the heat pump, located in the home, and
underground tubing. Closed systems can
be installed vertically or horizontally.
The type of loop system installed
will depend heavily on the site. “The
more expensive systems are the vertical
loops, so when we have room, we like
to go with the horizontal,” Payne says.
“We even had a site where there were
enough savings to justify digging a pond
to run a geothermal loop.”
Horizontally installed closed-loop systems are placed in a series of trenches 4
to 6 feet deep. They are typically a more
economical option but require a sufficient
amount of space, which is not always
available. Vertical closed-loop systems usually require less energy to circulate the
heat-transfer fluid through the loop than
horizontal systems and are more appropriate for smaller lots. Drilling for these
systems tends to cost more, as drill holes
must usually be 100 to 400 feet deep.
Geothermal heat pumps can be used
anywhere in the country, and there are
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installations in every state, according to
the online publication Renewable Energy
Access. Generally speaking, the hotter the
summer and the colder the winter, the
more economic sense a geothermal heat
pump makes compared to a conventional
heat pump — which makes them well
suited to Ohio.

Opportunity knocks
The biggest barrier is cost. Cost varies
greatly with local labor rates, lot geology
and size, and the type of system installed. According to the NAHB Research
Center, a geothermal heat pump system
can cost from $4,000 to $11,000 more
than a conventional air-source heat pump
system.

The availability of skilled contractors is
another hurdle in residential construction.
The Geothermal Heat Pump Consortium
(GHPC) can help contractors identify
training and certification opportunities.
“There aren’t a ton of contractors who
are experienced and knowledgeable with
geothermal heat pumps, so finding the
right installer at the right price is a little
bit challenging,” says Payne. “But as the
years go by, better contractors are becoming more prevalent.” One of the best
places to find a contractor is the GHPC
Web site.
Payne offers the technology as an
upgrade, and business is booming.
“We talk to everyone about it,” Payne
(See GEOTHERMAL on page 16)
Ohio Builder 15    

Geothermal
(continued from page 15)
says. “Almost all of our clients
upgrade to higher efficiency or dualfueled systems and maybe 15 percent to
20 percent of them choose geothermal.
I think today’s market conditions make
people more receptive to these types of
things. While there’s certainly a significant
upfront cost, they’re looking long term
now, which is good.”

Preziuso is seeing similar success
“Most of our work is with homeowners who are choosing to have the system
installed,” Preziuso says. “Last year, about
70 percent of our work was retrofits to
existing homes. Only 30 percent was new
construction.”
Which may point to a golden opportunity for builders — particularly large
builders, who can benefit from economies
of scale. Geothermal is a mature technology, but market penetration is low,
Preziuso says.
“Right now about 1 percent of all
homes have geothermal, so there is huge
opportunity to expand.”
(Peggy Foran writes about better
building practices on behalf of the
Partnership for Advancing Technology
in Housing. PATH is administered by
the U.S. Department of Housing and
Urban Development. Learn more at
www.pathnet.org.)

Tubing is fed slowly into the well and
later sealed by a clay-based grout.
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Resources
• PATH’s Incentive Clearinghouse
(tax credits, rebates and more):
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http://www.pathnet.org/incentives_
morecredits
• ToolBase: Geothermal Heat Pumps:
http://www.toolbase.org/TechnologyInventory/HVAC/geothermalheat-pumps
• PATH Case Study: David Ritchie:
http://www.pathnet.org/sp.asp?id=19117
• Geothermal Heat Pump Consortium:
http://www.geoexchange.org/
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