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Defining the Future of Geothermal



A Geothermal Energy Network involves
thermal infrastructure

Convert Natural Gas to Geothermal Energy Networks
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Thermal Energy Networks share energy between structures using
pipes between buildings and their Geothermal Heat Pumps
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s — 1 kW of Electricity = 3412 BTUs
* = 3,412 BTUs of heat

? (Space Heater)

17,060 BTUs of heat*
(Thermal Loop Heat Pump)

* It takes 20% the kW to do the same heating
with a thermal loop heat pump
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Understanding efficiency; the ASHRAE
Building in Atlanta
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hermal Energy Heat Pumps consume less energy than
air-source heat pumps

120,000 Ground (WSHP) vs. Air Source
2010 System Power (kWh)
100,000.0
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Power Consumption at ASHRAE Bldg., Atlanta
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One Way Pipe
Catalog
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Modeling and Inventory of Data for Heating
and Cooling a Campus =~ 1\

APPENDIX-2-C
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Building Electrification Promotes Load Sharing
/ Diversification of Energy Resources

Mixed-Use Heating and Cooling Loads
Provide Opportunities to Share Energy

Prototype Street Segment Heating and Cooling Loads
Low Density

Residential

Medium Density
Residential

Medium Density
Mixed-Use

High Density
Mixed-Use

0% % % 100%
Figure 111-5: Comparison of residential and commercial peak heating demand patterns
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Heat Pumps: How to cool & heat spaces by
“pumping heat”- exactly like a refrigerator

Coolant—
vapor

. e 2~ F Electric }
Exp::mon-ﬂ = 'é Furnace J
Coolant— f
liquid

Heat Pump

A. Outdoor fan

B. Outdoor coils

C. Compressor

D. Disconnect switch

E. Indoor coils

F. Electric coils —

G. Air cleaner IC HEAT PUMP SYSTEM: “COOLING MODE"

Compressor

Heat into
room

e oo e o P s s Heat Pump = about 3.0 to 5.0 + COP
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Understanding the refrigeration cycle in a water
source, or Geothermal Heat Pump (GHP)

Air Ducts (heating & cooling)
OR Hot Water Pipes (radiant heating)

Heat k
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Compressor
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3-Loop Energy Transfer for Geothermal Heat Pumps ]
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https://youtu.be/cGyEUZVGpxw

Forced Air & Hydronic Distribution

There are generally two ways to

get the heating and cooling to the
areas served

* Forced air: usually through
ducted systems

* Hydronic distribution: usually
through water based heat
transfer fluids™

*refrigerant based distribution circuits are also

used
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Like ASHPs GSHPs are also designed to fit
every type of structure
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GHPs to fit every type of building, even roof
tops

oe.a,bo,.mngmm.,..s-p.anﬁﬁﬁLﬁcﬁﬁgﬁent Roof Top GHPs All Inside 100% Fresh Air (DOAS)
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Less Energy is required to move BTUs in
Water/Fluid compared to Forced Air

\;cyw,g basounph * A%” pipe can .effectively carry
\ S the same cooling and heating
L \{\7\;\‘; _ “\‘\\\ energy as an 8” X 14” air duct
__._._\\g-\ B I * Construction is simplified and
. IR space is optimized
e A * Energy is saved in pumping vs.
o [ fan power
N EN I « Almost 10x more energy is lost
2 L through the walls of the duct

duct temperature = 130 °F
surrounding air temperature = 55 °F
1* (R=4) fibergass insulation
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Hybrid System Configurations

Solar Thermal Hybrid
* Like the hybrid dry cooler,

predictive logic off-peak a solar
thermal systems will amplify the

heating capacity of the GSHP
system.

* Gas Boiler can handle peak

heating needs in these situations.
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* The most significant advantage S

e P Cooling
of a hybrid systems is the ability Tower
to economically meet a building Boiler
load that, if designed with a d
ground loop alone, would be
more costly.

* For this reason, a hybrid system
is sometimes the better choice
for a short-term investment ROI
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With all of these building types, peak loads
can be managed with “Peaker” plants

* These could be Hydrogen Fired
End Use Facilities

* Designed to provide Needs +1

* Could provide a boost of needed
heat on extended cold snaps

* Provides a heat source when
other heat sources and sinks are
out of commission for any
reason
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Other great resources include Wastewater Energy
Recovery; can reduce loads by 40% to 60%

Wastewater Energy Recovery: Sharc Piranha
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As Geothermal Energy Networks are built up, there will be a
need to supplement heat periodically, and as back-up for
unforeseen weather events and load conditions ceaTijza s

|||||||||||||

Office R -
Commercial Hydrogen End Use Heat > et
o R nts Production Facility "N 'S
Surface Water &

Aquifer Geothermal
Exchange Facilities

Recreational
Pool Facilities

Exchange Facilities

Homes and
buildings will
come off of
individual
loops, and
onto the ‘Geo-
Thermal
Energy Grid”
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The Dynamic Closed Loop (DCL) Concept
(Spain)
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Aquifer Based Thermal Exchange:
Dynamic Closed Loop & Open Exchange Wells
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FIG. 2-1. Borehole with the differentiated lithology represented. Geothermal installation project in sport pools
(DCL Geo-Energy, 2018)
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DCL GEOTHERMAL PROBE -
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