











Both GSHP & ASHP use a refrigerant system

e 0 Cold air goes to the

heat pump

e The heat pump processes
heat from the ground

e e Heat is conducted through

ducts or pipes

The home is warmed the Heat
pumps

Superheat from the heat pump is
sent into the DHW (Domestic Hot
Water) System
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https://youtu.be/cGyEUZVGpxw




Efficiency Ratings: EER and COP

A Energy Efficiency Rating (EER) is A Coefficient of Performance
often used for Cooling Efficiency (COP) Is often used for Heating

A EER is the is the Net Cooling Efficiency
Capacity/Applied Energy in watts A COP is the BTUs delivered/BTUs
consumed —

EER = COP x 3.412
1 watt of electricity = 3.412 BTU







Both Air Source & Ground Source Heat Pump are All Electric
They use renewable energy (from the air & the earth) to help heat and cool buildings
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Thermal
Energy
Networks will

be Installed by
2020 bl-Ui2yla
Skilled Trades
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Merlin Dunt, Mayor of West Union from 1998-2011 said, 614 £2y3 I-4 $SNS (S 14ty dL)
the streets and sidewalks to put in new water mains, we might as well improve the energy

Ry mI-aiNdz00d0S 16 GKS A1-Y'S Y S From that came the downtown thermal energy loop.
Consider the number of infrastructure projects that take place, and this is a great model
for our nation.
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http://www.skrogersfuneralhome.com/obituary/3569382






http://blog.nema.org/2016/03/15/gold-medallion-homes-bespeak-decades-of-energy-efficiency/
https://www.thespruce.com/gold-medallion-home-definition-1821516
https://www.thespruce.com/gold-medallion-home-definition-1821516
https://www.thespruce.com/gold-medallion-home-definition-1821516
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winter, as well as the summer

Ground Source Heat-Pumps Shave Both
Combination Gas-Heat & Electric-Cooling Peaks in the Summer Summer and Winter Peaks








https://www.dropbox.com/s/0crw0eh7ttkond2/Dunsky__HRAI_Benefits%20of%20GSHPs_(2020-10-30)_F.PDF?dl=0

Geothermal Energy Networks
Xeliminate Outdoor Equipment and related hazards









https://www1.eere.energy.gov/buildings/publications/pdfs/building_america/inverter-driven-heat-pumps-cold.pdf
https://cadmusgroup.com/wp-content/uploads/2018/03/Cadmus-Cold-Climate-Heat-Pumps-IEPEC-2017-DK-JW-AJ-1.pdf
https://cadmusgroup.com/wp-content/uploads/2018/03/Cadmus-Cold-Climate-Heat-Pumps-IEPEC-2017-DK-JW-AJ-1.pdf







Diversity of Writings to support Curriculum
and Thermal Loop Education (STEM)

Buy it on Amazon, or just Google “Geothermal HVAC”

% Professional

Geothermal HVAC:
Green Heating and Cooling
reviews the array of choices currently available, offers
market values for systems based on varying options and
conditions, and describes how to pair the best systems for
each application and budget. Whether you're a contractor
or a consumer, you'll find out what you need to know to
implement a geothermal HVAC system in aretrofit or new
construction project, and start benefiting from this
sustainable, affordable technology.
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Utility Thermal Energy Network
Simplified Schematic View of Thermal Energy vs. Natural Gas
for Heating and Cooling Systems



























https://www.halcoenergy.com/geothermal.html

The Logic of
Direct
Exchange;
Heat Transfer






uifer Based Thermal Exchange:
namic Closed Loop & Open Exchange Wells
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FIG. 1-1. Operation diagram of the DCL® geothermal probe
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https://youtu.be/IsvP2BUCiy4































Community Thermal Energy Networks

Absorption Chiller





https://www.dropbox.com/scl/fi/0081cxn7m91ywq3kdmk09/Kilfrost-Fluid-Demonstrator-Video.mp4?rlkey=7tg1h7312x39ytjbcx98pvuwf&dl=0




























Building Efficiency System Tool
(BEST) Software lllustrates Combined COP
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Horizontal Design + Skilled Union Labor & Thermal
Energy Network Currlculum

Local Construction and Contractors execute these projects
©Egg Geo LLC 2025 74




















https://bit.ly/GeoDataCentersSaveEnergyWater






https://youtu.be/PI_90zD0W7o
https://www.kensaheatpumps.com/how-to-district-heating-with-ground-source-heat-pumps/

Data Center Variations for geothermal and hybrid exchange in
Immersion cooling to eliminate mechanical refrigeration

https://bit.ly/GeoDataCentersSaveEnergy\Water



https://bit.ly/GeoDataCentersSaveEnergyWater
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