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Differences Between GSHP and GEN

Thermal System Performance for Every Building




Agenda

Considerations

= \ertical heat exchanger completion

= District energy and the GENs landscape
= Sources and sinks

= Resource and technology efficiency

= Network topologies

* (Closing thoughts
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Geothermal Heating and Cooling
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Turn Trade-offs into Opportunity

O DISTRIBUTION CLUSTERS

* Greater integration of P
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Courtesy of Fry, N., Adebayo, P., Tian, R. etal. "Areview of district energy technology with
subsurface thermal storage integration". Published 18 August 2024. Used with permission. Creative
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Combined Heat and Power

= Many varieties

= Advantages:
— High efficiency
— May be renewably sourced

= Disadvantages:
— May not be sustainable

— Exposed to single source
fuel price volatility

— Higher operating
temperature regimes
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Wastewater Energy Transfer

= Several manufacturers
= Heat pump dependent

= Advantages: Gity
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Surface Water Energy Transfer

= Many global operators

= Heat pump or passive i

City Building Energy Loads

- Ad Va nta g eS: DISTRIBUTED HEAT PUMP 1

— Can be used for heat
extraction or rejection

— Combines well with
seasonal storage
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load sharing potential

Load Sharing -

= Many structures heat and °

cool simultaneously k
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— Variations in time _ e (Houn
— Variations in amplitude

= Can provide mechanism of
energy arbitrage

— Sales of passive heat from
one customer to the next

= Challenges:
— Resource Recovery
— Storage
- Retrofit/Capitalization
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Comparisons

Electrification of heating and
cooling can have beneficial or
damaging impacts.
Approach matters.

Most large fluctuations of
electricity demand are
handled by fossil peaker
plants.

Flattening the demand
variability requires an
emphasis on seasonal
performance, seasonal
storage.

2]
-
o

Electricity Demand (TWh)

e.g. electric boiler

J e.g. air source

- 3,000

N
[=]
o
S

1,000

(smgl) puewaq Ayouyo9|3

Month

& & @(5‘ & \x:b‘\ NS ?9‘3 R & V\.o“ 0@"

Electrification
Scenario

— 50% Electrification, COP 1
—— 100% Electrification, COP 1
—— 100% Electrification, COP 2
~— 100% Electrification, COP 4
- 100% Electrification, COP 6

Electrification
Scenario

— 50% Electrification, COP 1

===+ 100% Electrification, COP 1
-=+ 100% Electrification, COP 2
- = 100% Electrification, COP 4
++++ 100% Electrification, COP 6

Sector
. Commercial

Transportation

seasonal energy storage. Scientific Reports, 12(1), 11931. Used with permission. Creative Commons Attribution 4.0 International License -
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Basic Topologies

Radial Grid Ring Grid Meshed Grid
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Network topologies for community-scale heating and cooling systems.

irect.com. Used with permission.

(von Rhein et al, 2019)
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Decentralized Configurations

A 1

Legend
3 \\\ Central Borefield

Distributed Heat
Pumps

; Distribution Pipes
0 005 0a 0.2 Miles © Fry, N. etal. Allrights reserved. This content is excluded from our
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Radial distributed heat pump topology with central energy transfer station and
borefield. (Fry et al,, 2024b)
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Hybrid Configurations

Business-as-Usual
Central Steam HW - Ondy

Heating Mant oey
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Scenario A: Contemporary Standard

Distributed heat and power plants with an energy spine to transport and share th

sources and sinks. (Fry et al.,, 2025).
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Multi-source and Temperature

* More subsurface integration means more performance enhancement potential
* Requires interdisciplinary study between good surface and subsurface
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Closing Thoughts

= Different types of structures require different temperature regimes
= Variations on sources and sinks are numerous for GENs
= GSHP may not leverage the full potential of load diversity that GENs can
= System configuration has implications:
- Sizing of equipment
— Access to sources and sinks

— Contract models
— Maximum reductions in primary energy consumption
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“By skimping on design, the owner gets costlier
equipment, higher energy costs, and a less
comfortable building; the tenants get lower
productivity and higher rent and operating costs.”

- Amory Lovins

Former Chairman of the Rocky Mountain Institute
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Copyright notice

Important

© Copyright Jacobs Group 2025 . All rights reserved. The content and information contained in this presentation are the property of the
Jacobs Group of companies (“Jacobs Group”). Publication, distribution, or reproduction of this presentation in whole or in part without the
written permission of Jacobs Group constitutes an infringement of copyright. Jacobs, the Jacobs logo, and all other Jacobs Group trademarks
are the property of Jacobs Group.

NOTICE: This presentation has been prepared exclusively for the use and benefit of Jacobs Group client. Jacobs Group accepts no liability or
responsibility for any use or reliance upon this presentation by any third party.
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Thank you!

Nicholas Fry

nicholas.fry@jacobs.com
Thermal Energy Networks Market Lead — North America
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