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Geothermal Energy Networks on a Large Scale

Thermal Energy Networks (TENs)
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-Defining the Future of Geothermal

Deep Direct
Use (DDU)




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

Both use “Renewable Energy”
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How to cool & heat spaces by
“pumping heat”- exactly like a refrigerator

Coolant— “
vapor

i BB '<F Electric J8

—_— =S Furnace

Expansion 4 | |
valve b ’ ' '

Coolant—
liquid

Heat Pump

A. Outdoor fan

B. Outdoor coils

C. Compressor

D. Disconnect switch
E. Indoor coils

F. Electric coils

G. Air cleaner HEAT PU SYS “COOLING MODE"

Compressor

Heatinto

room Heat Pump = about 3.0 to 5.0 + COP
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1 kW of Electricity = 3412 BTUs/Hr

g —L ‘

= 3,412 BTUs/Hr of heat
(Electric Space Heater)

= 17,060 BTUs/Hr of heat*
(Geothermal Heat Pump)

B * It takes 20% of the kW to do the same

~ 4uits | SuperEfficiency heating with a geothermal heat pump
sy *@ 5.0 COP QI romedon
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Like ASHPs GSHPs are also designed to fit
every type of structure

© 2022 EggGeo, LLC 6



Various Types of Geothermal Heat Pumps
(GHPs)

Modular & y Pool or Dedicated Hot Water GHP;

Stackable GHPs
© 2022 EggGeo, LLC (water-to-water GHP)



GHPs to fit every type of building, even roof
tops

Replacement Roof Top GHPs All Inside 100% Fresh Air (DOAS)

© 2022 EggGeo, LLC



District Thermal Energy Networks
...making thermal network heat pumps a reality for all

* No more outdoor equipment to replace

* More hurricane and storm resilient (no
HVAC equipment outside)

* HVAC system longevity (a benefit of
having equipment inside)

* No combustion boilers, cooling towers or
furnaces (Decarbonization)

* Noticeably superior comfort in heating
and cooling modes

e Remarkable system efficiency at standard
equipment pricing

* Thermal Energy Network Wells /Piping
are permanent infrastructure

© 2022 EggGeo, LLC 9



Utility Thermal Energy Network
A Just Transition to Renewable Heating and Cooling

Convert Natural Gas to Geothermal Energy Networks

/' AN m
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Commissioned
for new

Curriculum;
this time for
the UA

Best practices for the design
‘and engineering of geothermal '

HVAC systems

With a focus on market needs and customer goals, this
practical guide explains how to realize the full potential
of geothermal HVAC by integrating hydronic systems
and controls at maximum capacity. The book explains
how to engineer and specify geothermal HVAC for
building projects in varying geographic regions.
Typical details on control parameters are provided.
By using the proven methods in this innovative
resource, you will be able to develop highly
efficient, long-lasting, and aesthetically pleasing
geothermal HVAC systems.

MODERN GEOTHERMAL

Jay Egg is a certified geothermal designer and
founder of EggGeothermal, an HVAC services
company focused on geothermal technology. ENGINEERING A N

Greg Cunniff is an Application Engineering D CONTROL APPUCATIONS
Manager with Taco Hydronics, a manufacturer
and world authority in the field of controls and
pumping technologies related to geothermal
HVAC.

Carl Orio is a geothermal heat pump systems
design engineer, serving as Chairman of
Water Energy Distributors, Inc. He is a
Certified GeoExchange Designer and is Jay Egg, Grc-g Cunn
sharing his knowledge of 38 years and
14,000 geothermal designs and distribution.

ff, (.MD Olvo

Modem Geothermal HVAC

ing and Control
0071792686
SAVE 20% Graw
Visit www.mhprofessional.com and use promo code GeoHVAC Hin_
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Events

SUNY HEAT PUMP TRAINING SERIES

June 8, 2021
10am - 3pm

Instructors:

i of:‘?

Jay Egg, CMC

Kristy Egg, RN, BSPH

/{A«

https://www.eventbrite.com,
e/module-1-introduction-to-
clean-heating-and-cooling-
tickets-153843789917

NEW YORK
STATE OF
OPPORTUNITY.

NYSERDA

Continuing Education Units for
Facilities Professionals, Architects,
and Engineers for SUNY

Get ready for the requirements of SUNY Directive 1B-2, Net Zero Carbon
New Buildings and Deep Energy Retrofits of Existing Buildings

Earn 4 hours of AIA, PDH, BPI or LEED

Credits

Training Modules:

» Introduction to Clean Heating and
Cooling

» Installation Scenarios for Heat

Pumps

Air Source Heat Pumps & Ground

Source Heat Pumps.

» The Nuts & Bolts of Heat

Y

» Digging Deep into Ground Source
Heat Pumps

» So, you’re getting a Heat Pump.
What now?

» Who Else Has These Heat Pumps?

> What Have We Learned about Clean

Heating & Cooling?

Sponsored by SUNY and the New York State Energy Research and Development Authority



Op Ed and Article in Standard & Poors
https://bit.ly/SandP ThermalEnergyNetworks

Op-Ed Efforts to develop centralized
Op-Ed | We must work together to move S&P Global community geothermal heat pumps
towards an equitable transition away from V@TetInteligence  expand

fossil fuels

latest pilot project to attempt to scale a decades-old geothermal heating and cooling

technology to the neighborhood level.

By John Murphy and Lisa Dix [J 8 comments Posted on May 25, 2022

The district's Public Service Commission asked developers May 17 to apply to construct a large
community heat pump system, capable of serving multiple buildings.

Community heat
pump system
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Cat Weaks
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https://bit.ly/SandP_ThermalEnergyNetworks

‘Beneficial Electrification” was a real thing in 1958

Some history, and the logic behind it...

Newest guide for home buyers —thelive Better Electrically MEDALLIUN

This new Medallion assures you a home has been inspected

by the local electric utility... meets modern standards for wiring,
appliances and lighting. Look for the Medallion. It means a
wonderful new way of life for you and your family!
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These homes received “Total
Electric’ medallions indicating the
home was inspected & safe.

© 2024 Egg Geo, LLC

Decarbonization =
Electrification

In 1958 the National
Electric Manufacturers
Association (NEMA)
provided medallions for
homes that were all
electric. This effort could
be renewed, and for many
of the same advantages
cited as advantages for
homes built between 1957
and the mid-1970s.



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

Understanding efficiency; the ASHRAE
Thermal Energy Heat Pumps consume less energy than B v l | d I N g I N At | d nta

air-source heat pumps

120,000.0

Ground (WSHP) vs. Air Source
1000000 2010 System Power (kWh)

st P

2"d Floor GSHP

80,000.0 -

60,000.0

40,000.0

20,000.0 -

GEO" Hourly

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Power Consumption at ASHRAE Bldg, Atlanta

© 2024 Egg Geo, LLC



Electrical Load is “leveled out” using WSHPs

= Utility Benefits e
= Highly efficient heating and coolii

systems . 2200
2000

= Potentially a cost-effective optior
to defer capital commitment for §....

94400
utility gas and electric §10
infrastructure. 3

= Reduces electric peak demand,
improves load factor and improves
the efficiency of the electric
delivery system.

= Gas peak load reductions.

nationalgrid

HERE WITH YOU. HERE FOR YOU.

Natural Gas and Electricity Demand (2000)

340000

Electricty

Natural Gas

kBtu per Square Foot

Combination Gas-Heat & Electric-Cooling Peaks in the Summer

Air Source Heat-Pumps tend to “peak” in the
winter, as well as the summer

/\
: /N

e ——

—e+— VAV System
—&— Geothermal

33% Averabe@ak Dema\Qd Reduction

: \

Jul-06 Aug-06 Sep-06 Oct-06 Nov-06 Dec-06 Jan-0 eb-07 \Mar-07 Apr-07 May-07 Jun-07

Ground Source Heat-Pumps Shave Both
Summer and Winter Peaks

© 2024 Egg Geo, LLC



Geothermal Energy Networks
..eliminate Outdoor Equipment and related hazards
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Appliances ASHPs

© 2024 Egg Geo, LLC



Thermal Energy Networks: Codes are aligning

ANSI/CSA C448 Series-16
\ CSA

\L, Group

Uniform
Design and installation of ground source M e C h a n I Ca I
Code

heat pump systems for commercial and
residential buildings

2021 Edition

2019 TECHNICAL COMMITTEE
MEETING MONOGRAPH

Denver, Colorado | Sheraton Denver Downtown Hotel
May 1-2, 2019

7

Complimentary code for TC member Jay Egg (jayegg.geo@gmail.com)

Egg Geo is on the IAPMO USHGC and the UMC 2021 Tech Committee

IGSHPA
s G e et P Aoctin

Commitise Member's Copy Only. Distribution Prohibied.
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Public School Geothermal
Central Energy Plant (Replaces
Boiler & Chiller System)

©OEgg Geo, LLC 2024



Tampa Church
Example

* The result was a reliable system with a 12.5 ton
and a 24-ton GHP that will likely last another 60

years.

No cooling tower
No outdoor condensors

Low ambient loads to the compressors
(cool mid-70s geothermal exchange
water)

Simple and reliable

* Other concerns the facility will never have:

Outside noise
Vandalism
Storm damage

Gas/propane charges (GHPs eliminate
the need for boilers and Heat Strips)

©OEgg Geo, LLC 2024

21



911 Emergency Operations Center &
Public Safety Complex (GW Exchange
Replaces Boiler & Cooling Tower)

©OEgg Geo, LLC 2024




@ HYERID EGS SYSTEM: UTILIZING EARTH'S NATURAL ENERGY
Campus Energy Systems

CORNELL
COMBINED HEAT

Hydroelectric
Plant
1 i
A
e TS2ess,
ITHACA ~L A Earth Source eoed

Heat Exchange
& Electric
—_ Generation

CORMELL >
LAKE SOURCE .
COOLING PLANT -

; .

2 ; : e | — s s > > > 3 ’
‘ --' A TO CORNELL CAMPUS FOR COOLING

Y
Y
¥

F4
8y | ¢ b
WATER * EARTH =
o [-: Gas (212-302" F)

- Cold Water
HHIRNRN seam

Electricity

* Diagram not to scale - Hot Water

COOLS. . HEATS.

2-4 MILES
UNDERGROUND

Cornell’s Ithaca Campus has a Thermal Energy Network

© 2024 Egg Geo, LLC




Cornell’s Roosevelt \
Island is also Thermal

Loop Campus




Creation of Thermal Energy Networks
— mm5ﬂ+_

Legend

Site Layout

I cCivic Building
Office / Institutional
I Retail / Mixed Use
[ Low Density Apt.
I Med Demsity Apt.
I High Density Apt.

ARG 40
Legend 250 0 250 500 750 1000 ft
wells

Infrastructure Sources + Horizontal Piping Infrastructure =

Thermal Networks {\,\egg L oo
(Skilled Labor Unions) S
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Infrastructure Studies, Coordination & Validation

rli’\ R S =P 8
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4 315 8th Avenue o 4 . o
5 365 West 25th Street

6A 290 9th Avenue
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7A 330 West 28th Street

7B 340 West 28th Street
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Cooli Heatis Cooli i
9 305 West 28th Street ing leating ing Heating

10 365 West 28th Street : A0 Cal = 2 3 ‘ 2 3 & <. : ‘ N
oo NGNAC D N s SG T e s il SR
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Figure 10 - Two-pipe groundwater distribution, active building connections
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Thermal Energy Network Infrastructure will be
installed by our Nation’s Pipefitters

© 2024 Egg Geo, LLC
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Thermal Energy Net
Developed for NYSE

Floor-level
thermal network
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district
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The heat generated by the
datacenter will be used to power an
adjacent Indoor Farms operation,
which will feed the local community
and give them access to fresh
produce

Hot Out

Cool In

scale White Box LLC © 2021 FFKR Architects ©Egg Geo LLC 2021
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The heat generated by the
datacenter will be used to power an
adjacent Indoor Farms operation,
which will feed the local community
and give them access to fresh
produce

Thermal Energy Network

Surface Water
Office Energy Transtr Energl" Ex
. [SWETJ N i FEICIII'I
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Cool In
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Thermal Energy Network

The heat generated by the Surface Water

datacenter will be used to power an
adjacent Indoor Farms operation,
which will feed the local community
and give them access to fresh
produce
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Thermal Network Integration for City Centers
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Existing Wells (= ’ =

I College Hill ’ L

[ The Bend

NI T ransportation Lines

w== Distribution Clusters

Chattanooga Geology ‘
Chickamauga Group . 7 J
. Fort Payne Formation ! i

£Lrrres

UMY
RAAAAAAS

Rockwood Formation

\

CE

P 4

.“\““‘\

o wwwww ol
Vow v v o
- .-
o v o
M v w w www

. A

Grid

Services Thermal
Energy Energy Storage
Management
Centre

Clean Heat Harvesting Energy Transfer Station

Insulated and Shallow-buried Water Pipes

© 2024 Egg Geo, LLC



Thermal Network Integration for City Centers
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Thermal Energy Network Concept:

Heat Energ
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Cooling
Towers is
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Residential
Apartments
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Geothermal Energy Networks on a Large Scale

Thermal Energy Networks (TENs)
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Deep Direct
Use (DDU)




Defining the Future of Geothermal

Defining the Future of Geothermal
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