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“the leading space conditioning
technology in all locations & from most perspectives
— operating performance, annualized cost,
environmental impact & attractiveness to utilities as
a DSM measure”

“have a higher mitigating effect on GHG emissions
and global warming impacts than any other market-
available technology”
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Atmosphere

4% absorbed

—
I—

‘ The earth is like a solar battery absorbing nearly half of the sun’s energy.
The ground stays a relatively constant temperature through the seasons,

M providing a warm source in winter & a cool heat sink in summer.

— U.S. Dept. of Energy
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Minus 40°F In winter

.
Insulating layer of earth

40-60°F
A Geothermal System cools the

ground in winter & transfers the heat
into the building...




Plus 100°F In summer

Insulating layer of earth

40-60°F ...and cool the building in summer
by rejecting heat to the ground
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Plastic pipe is buried in the
earth around the building

Insulating layer of earth

When hot or cold liquid is pumped
through the pipe, it warms or
cools the earth around it

40-60°F







FIGURE 16-4: Horlzonul Earth Loop - Single Pipe Series







Earth Loops
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212 °F

Typical room temperature -

70 °F 32 °F | — Ground temperature about 40-60 °F
-40 °F |

Heat can be taken from
anything above absolute
Zero




Domestic Hot Water Loop

Refrigerant Loop
Ground Loop




Valve
maintains high pressure on
hot side heat exchanger
45°
Heat exchanger

cools water —
evaporates refrigerant

Heat exchanger
transfers heat to air or
water - condenses
refrigerant

Compressor
Increases pressure of
refrigerant, thereby increases
temperature




Electricity is used to power
compressor & pump & fan










Desuperheater

Makes hot water whenever
compressor is in operation




Electric auxiliary

Air heat exchanger

Domestic hot water
exchanger

Loop pump

Fan & fan motor

High efficiency
compressor

Loop heat exchanger

Solid state controls



















Outdoor Split Unit (Compressor Section)
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Domestic Hot Water Options

 No hot water option

o Supplemental water heating
(desuperheater, hot water generator)

 Dedicated water heating option — heat
pump is designed to provide 100% of
domestic hot water on demand, in
addition to providing space heating and
cooling

Geothermal Systems — Introduction & Overview Myers...Since 1884












Heat Pumps

* Entering liquid temperature limits

* Features (dom. hot water, insulated water
lines, fan motor types)

o Safety listings (UL, ETL, CSA)

« Configurations (split, packaged, water-
water etc)

 Warranty
 Performance Ratings (ARI, 1SO)
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10-20% of heat
up the chimney

1 unit of “ 80-90% of
purchased fossil heat to the

fuel building




1 unit of \ 1 unit of heat to

purchased the building

electricity




1 unit of \
purchased
electricity

3.5 units of heat
to the building

Plus 2.5 units of free
energy from the earth




LP —upto 70%

—Grl—tnrtmfiﬁ%
Nat —up to 40%

92% Nat 80% Nat 60% Nat Electric 80% Qil 92% LP 80% LP 60% LP Geo

W Basic Charge ™ Hot Water Heat
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Free Earth

Energy
51%




12 boreholes
drilled to rock
at 55’ — total
of 660’

A Typical Residential Geothermal Systems
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Save $1018 per year vs. 92% Nat

60% Nat 92% Nat Electric Geo

m Basic Charge - Heating Cooling DHW




Replacing a gas furnace with A Geothermal System in an
average home reduces GHG emissions by about the same
amount as removing one car from the roads
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