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In today’s 
homes, comfort 
and efficiency 
are a necessity

In today’s 
homes, comfort 
and efficiency 
are a necessity



How you will heat and cool your 
home is a major decision

How you will heat and cool your 
home is a major decision



In fact most of your energy bills are 
for heating, cooling & hot water
In fact most of your energy bills are 
for heating, cooling & hot water

Home HeatingHome Heating
and Cooling 44%and Cooling 44%

WaterWater HeatingHeating
14%14%

Lighting, Lighting, 
cooking, and cooking, and 
other appliancesother appliances
33%33%

Refrigerator Refrigerator 
9%9%



Geothermal energy is a “natural”
source for heating and cooling
Geothermal energy is a “natural”
source for heating and cooling



How much heat is in the ground?How much heat is in the ground?



In WinterIn Winter

�� Heat is absorbed from the ground and Heat is absorbed from the ground and 
delivered to the geothermal furnace. delivered to the geothermal furnace. 

�� This heat is then compressed to a higher This heat is then compressed to a higher 
temperature and distributed throughout the temperature and distributed throughout the 
homehome

�� Either by forced air or Either by forced air or hydronichydronicheatingheating



In SummerIn Summer

�� The process is reversed and the heat that is The process is reversed and the heat that is 
in the home is removed and deposited into in the home is removed and deposited into 
the cooler earththe cooler earth

�� The result is a cool, dehumidified homeThe result is a cool, dehumidified home



How can I get heat from 50 
degrees?

How can I get heat from 50 
degrees?



In the cooling mode the process 
is reversed

In the cooling mode the process 
is reversed



How do we capture the earth’s 
heat?

How do we capture the earth’s 
heat?

�� There are two primary methods used to There are two primary methods used to 
get heat from the earth. get heat from the earth. 

�� Open loop Open loop 

�� Closed loopClosed loop



Open loop systemsOpen loop systems

�� Use well water from the same well that your Use well water from the same well that your 
domestic water comes fromdomestic water comes from

�� Heat is absorbed from the water in the Heat is absorbed from the water in the 
winter, and rejected to the water in the winter, and rejected to the water in the 
summersummer

�� The water is then dumped to a suitable The water is then dumped to a suitable 
locationlocation



Advantages & Disadvantages of 
Open loop systems

Advantages & Disadvantages of 
Open loop systems

�� Lower initial Lower initial 
investmentinvestment

�� Poor water quality can Poor water quality can 
increase maintenance increase maintenance 
costcost

�� Uses water then Uses water then 
dumps itdumps it

�� Increases work load on Increases work load on 
your well pumpyour well pump

�� Some water noise Some water noise 
associated with associated with 
operationoperation



How much water does an open 
loop system use?

How much water does an open 
loop system use?

�� A 4 ton (48,000 BTUH) geothermal system A 4 ton (48,000 BTUH) geothermal system 
will use 6 will use 6 gpmgpmwhen operating, 1 when operating, 1 ½½ gpmgpm
per ton (12,000 BTUH).per ton (12,000 BTUH).

�� This system will run for approximately This system will run for approximately 
3700 hrs in a given year.3700 hrs in a given year.

�� 6 6 gpmgpmx 60 min x 3700 hrs = 1,332,000 galx 60 min x 3700 hrs = 1,332,000 gal



Closed loop optionsClosed loop options

�� There are 4 main closed loop optionsThere are 4 main closed loop options
�� Pond or lake loop Pond or lake loop 

�� Horizontal trench loopHorizontal trench loop

�� Directional bore loopDirectional bore loop

�� Vertical bore loopVertical bore loop



Pond or Lake LoopPond or Lake Loop

�� Coils are placed on the bottom of a pondCoils are placed on the bottom of a pond

�� The pond needs to have a surface area of The pond needs to have a surface area of 
3000 sq.ft / ton of equipment installed3000 sq.ft / ton of equipment installed

�� It must be able to maintain a depth of 8It must be able to maintain a depth of 8’’
above the pipesabove the pipes

�� It is also best if the pond is with in 150It is also best if the pond is with in 150’’ of of 
the housethe house



Horizontal Trench LoopHorizontal Trench Loop

�� These loops are the most common of all These loops are the most common of all 
loops installed.loops installed.

�� A back hoe excavates a trench 36A back hoe excavates a trench 36”” wide wide 
approximately 6approximately 6’’ deep. The length of the deep. The length of the 
trench depends on the soil conditions and trench depends on the soil conditions and 
the size of the geothermal equipment the size of the geothermal equipment 
installed.installed.

�� Pipes are then installed in the trench and Pipes are then installed in the trench and 
back filled with the existing soilback filled with the existing soil



Horizontal LoopHorizontal Loop





Directional Bore LoopDirectional Bore Loop

�� Directional bore loops are installed using Directional bore loops are installed using 
the same equipment used by utilities to run the same equipment used by utilities to run 
underground services beside and under underground services beside and under 
highways.highways.

�� Bores are drilled from a central location Bores are drilled from a central location 
approximately 200approximately 200’’ in length 10in length 10’’ --1212’’ under under 
the ground, the drilling head then surfaces the ground, the drilling head then surfaces 
and pipes are pulled back through the hole and pipes are pulled back through the hole 
to the header locationto the header location



Directional Bore LoopDirectional Bore Loop





Vertical Bore LoopVertical Bore Loop

�� These loops are installed using a These loops are installed using a 
conventional water well drillerconventional water well driller

�� Instead of putting a casing in the well to Instead of putting a casing in the well to 
capture the water. Loop pipes are inserted capture the water. Loop pipes are inserted 
into the hole and the hole is then filled with into the hole and the hole is then filled with 
a material called grout. a material called grout. 

�� The holes drilled are typically 150The holes drilled are typically 150’’ deep. deep. 
The number of holes needed depends on the The number of holes needed depends on the 
size of the geothermal equipment installed.size of the geothermal equipment installed.



Vertical Bore LoopVertical Bore Loop



�� How do How do youyou decide which loop is best?decide which loop is best?



Patton Mechanical LLC
can help

Patton Mechanical LLC
can help

�� Once we determine the size of the Once we determine the size of the 
geothermal system for your home we can geothermal system for your home we can 
determine how much loop is needed. determine how much loop is needed. 

�� We will then look at your site and determine We will then look at your site and determine 
the most cost effective loop system for your the most cost effective loop system for your 
applicationapplication



Which style of loop is best?Which style of loop is best?

�� Each of the different methods of installing Each of the different methods of installing 
loops operates at the same efficiency. loops operates at the same efficiency. 

�� Which style of loop to use is usually Which style of loop to use is usually 
determined by the available land space and determined by the available land space and 
the future use of the property.the future use of the property.



Geothermal BenefitsGeothermal Benefits

�� Earth FriendlyEarth Friendly

�� Quiet Quiet 

�� Dependable Dependable 

�� Safe Safe 

�� Renewable EnergyRenewable Energy

�� ComfortableComfortable

�� FlexibleFlexible

�� EfficientEfficient



Earth FriendlyEarth Friendly

�� No on site combustion or exhaustNo on site combustion or exhaust

�� Use renewable energy from the earthUse renewable energy from the earth

�� Factory sealed refrigerant circuitFactory sealed refrigerant circuit



QuietQuiet

�� Insulated cabinetsInsulated cabinets

�� Soft start blowersSoft start blowers

�� Sound blankets on compressorsSound blankets on compressors

�� Engineered & properly sized duct workEngineered & properly sized duct work



DependableDependable

�� Few moving partsFew moving parts

�� Long standard warranty (10 years on some Long standard warranty (10 years on some 
models)models)

�� No outdoor equipmentNo outdoor equipment



SafeSafe

�� No combustion No combustion ––

�� No threat of carbon monoxideNo threat of carbon monoxide



ComfortableComfortable

�� Sized to match home requirementsSized to match home requirements

�� Maintains even temperature Maintains even temperature 

�� Dehumidifies in summer better than Dehumidifies in summer better than 
standard air conditionersstandard air conditioners



FlexibleFlexible

�� Heating, Cooling & Hot Water in one Heating, Cooling & Hot Water in one 
packagepackage

�� 30%30%--60% of hot water can be produced by a 60% of hot water can be produced by a 
geothermal hot water assist packagegeothermal hot water assist package

�� 100% can be produced by a full time hot 100% can be produced by a full time hot 
water package.water package.







Energy EfficientEnergy Efficient

= Coefficient of Performance= Coefficient of Performance



Energy EfficientEnergy Efficient

11unit electric energyunit electric energy



Energy EfficientEnergy Efficient

11unit electric energyunit electric energy

33 units of Geothermal energyunits of Geothermal energy

++



Effective 400% EfficiencyEffective 400% Efficiency

11unit electric energyunit electric energy

33 units of Geothermal energyunits of Geothermal energy

44 unitsunits
HEATHEAT

++ ==



Fossil Fuel FurnacesFossil Fuel Furnaces

One unit of fuel One unit of fuel 

5% 5% -- 20% lost to 20% lost to 
ventingventing



Sample Home SpecificationsSample Home Specifications

�� 2000 2000 sfsf. ranch . ranch -- Rockford, MI Rockford, MI 

�� Walls : Insulated Concrete Forms Walls : Insulated Concrete Forms 

�� RR--38 Attic (Soy Bean)38 Attic (Soy Bean)

�� Double pane low E Double pane low E HurdHurd windowswindows



Operational Cost ComparisonsOperational Cost Comparisons

�� Heating, Cooling & Hot WaterHeating, Cooling & Hot Water

�� Propane                                    $3750 / yrPropane                                    $3750 / yr

�� Fuel OilFuel Oil $3298 / yr$3298 / yr

�� Natural Gas                              $2476 / yrNatural Gas                              $2476 / yr

�� Geothermal                               $1095 / yrGeothermal                               $1095 / yr



Installation Cost ComparisonInstallation Cost Comparison

�� Natural Gas & A/CNatural Gas & A/C $11,931$11,931
OROR

�� Propane & A/CPropane & A/C

�� Geothermal Geothermal $16,431$16,431
Open loop system      Open loop system      

�� Additional investment                       $4500Additional investment                       $4500



Geothermal pays for itselfGeothermal pays for itself

Additional $4500 over 30 years @ 6.25% =            $27.67 / moAdditional $4500 over 30 years @ 6.25% =            $27.67 / mo

Geothermal Savings vs. Propane =                         $221.25Geothermal Savings vs. Propane =                         $221.25/ mo/ mo

Geothermal Savings vs. Fuel Oil =Geothermal Savings vs. Fuel Oil = $183.58 / mo$183.58 / mo

Geothermal Savings vs. Natural gas =                   $115.08 /Geothermal Savings vs. Natural gas =                   $115.08 /momo



Geothermal homesGeothermal homes

HTG: 376.35HTG: 376.35
Cool: 213.89Cool: 213.89
Total: 590.24Total: 590.24

Monthly: $49.19Monthly: $49.19



Geothermal HomesGeothermal Homes

HTG:  265.67HTG:  265.67
Cool:   21.02Cool:   21.02
Total: 289.96Total: 289.96

Monthly: $ 23.89Monthly: $ 23.89



Geothermal HomesGeothermal Homes

�� Heating: 414.57Heating: 414.57

�� Cooling: 105.96Cooling: 105.96

�� Total: 520.53Total: 520.53

Monthly: $ 43.37Monthly: $ 43.37



Geothermal HomesGeothermal Homes

�� Heating: 352.44Heating: 352.44

�� Cooling: 189.52Cooling: 189.52

�� Total: 541.96Total: 541.96

Monthly: $ 45.16Monthly: $ 45.16



Geothermal HomesGeothermal Homes

2000 –2001 season (5600 sq.ft. conditioned)
Actual Heating , Cooling , Hot Water
Cost Average - $50.20 / month



How do I get started?How do I get started?

�� Patton Mechanical LLC will conduct an Patton Mechanical LLC will conduct an 
energy analysis of your homeenergy analysis of your home

�� Size the geothermal system and loopSize the geothermal system and loop

�� Make specific efficiency improvement Make specific efficiency improvement 
suggestionssuggestions

�� Compare geothermal operating cost to Compare geothermal operating cost to 
alternative fuelsalternative fuels



GEOTHERMAL
Heating and Cooling



Earth Friendly, Money SavingEarth Friendly, Money Saving
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