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WHAT’S INSIDE!

» Discussion on role of
geothermal resources in
space heating.

» Analysis of various
Geothermal exploration
activities world-wide.

» Description of unique

renewable energy-based
heating applications
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Pulse themes

a. Developments: Geothermal technology for renewable heating applications in
Australia and Europe

b. Growing Geothermal exploration projects and activities

Quarterly review of early-stage research / Project Tracker /
Regulatory Policy Updates

a. Eden’s Deep Geothermal Energy Project for space heating application

b.  Dandelion Energy’s unique Home Geothermal Systems for heating and cooling service in Long
Island

c. ARNEA'’s advanced renewables project for HVAC&R industry

Startup Tracker highlights
a. Summary, investment & funding
b. Geographical Outlook
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Emerging trends

Q4 2019 — Industry Pulse | Energy Insider A FutureBridge Initiative. Copyright © 2019 by FutureBridge ~ FutureBridge



4

European countries are
considering geothermal
energy for heating
applications. Funds are
being released for
promoting geothermal
resource utilization.
Similarly, in Australia,
Geothermal resources are
being explored to meet
heating and cooling
requirements.

GO Y-
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Developments: Geothermal technology for renewable heating applications

In this Quarter, Eden and EGS Energy has secured a £16.8m funding for geothermal heat and power project in

Australia and Europe

England. o) egs|ENERGY
"‘ As reported, Scotland has to double their public spending on home energy efficiency to meet climate targets v.
especially on renewable heating as it shares half of Scotland’s energy use.
‘ WWF
|
Vi In Serbia, under the project 'Energy Solutions for Cities of the Future’, IRENA organized a conference on @@ IRENA
Y latest solutions for integration of renewable energy sources into district energy systems in Southeast Europe FEAREY
-
/ Recently, ARENA has announced funding for developing pathways to lower emissions from the Heating, ARENA
Ventilation, Air-Conditioning and Refrigeration sector.
e
@ Australia has launched iHub to develop HVAC&R technology using renewable resources.
4
VN
0 S N
- 7
c
n e In this quarter, multiple funding has been released in Australia and Europe for geothermal based heating
e project and capacity building. These funding will support in R&D and piloting the technology. The countries
E o with geothermal resources are putting efforts to move the renewable heating and cooling sector after years
s of stagnation. For example, the conference on integrating renewable energy sources in District Heating and
o 8) Cooling Systems targeted Southeast Europe are addressed specific barriers and needs of the region.
S =
b O
o £ FutureBridge Insight & What should you investigate ? ‘
o
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Growing Geothermal exploration projects and activities

Finland is exploring the

potential of utilizing geothermal In China, an innovative
energy for heating applications large-scale geothermal
| vanguard —KINSLEY based on reflection seismology district heating system is
method of exploration. x launched. *:
Vanguard Renewables began
construction of project to ; ,
convert organics and farm s
waste into renewable nat o L;}" %
as for 800 kW CHP. == .
Geothermal energy g Australia has launched iHub
resources are belng ; ENGIE has received £90m to Igcdhi\ﬁg(;r;i\s/iﬁg?eiewable
explored to meet heating ﬁﬁe" aﬁorgaéale_heat to all . Local utilities from Munich, TESOUITEES S
: _ omes and businesses within Germany has partnered on =
req ul rem ent COSt UK.’S new retail precincts, geother%a| enzrgy based
effectively and in recent Edinburgh St James == district heating —
Wi i e EDINBURGH development.
years world W|de_ p_rqect Groie  “Sr)AMES P 7
development activities swm (s, "
have been observed.
. R
Geothermal resource is % \,7\/'_\,) 3
expected to play crucial n = -
rolein transition from = O Similar to previous quarter, this quarter also witnessed various new project launches and advancements for
. = renewable heating applications. European nations have demonstrated major project based developments to
Zz = ble heati licati i h d d maj ject based devel
fossil to renewable and Lé] provide affordable and sustainable heat to residential and C&I consumers. The waste to heat segment also
reduce carbon footprint of o g’ witnessed project development in US based on renewable natural gas.
. . . o =
heating applications. e _ . _ _
S GEJ FutureBridge Insight & What should you investigate ? .
L
o w
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O FutureBridge Insight on Renewable Heating & Cooling

» The activities related to renewable heating and cooling are trending. The
major push to these activities are being offered from government’s support
schemes and financing aids, without which it will be extremely difficult to
replace low cost fossil fuels.

Waste-to-heat and geothermal energy are the direct source of renewable heat
and implementation of such projects is expected to increase in the coming
year especially in colder regions.

Along with geothermal resource, Solar thermal is also gaining attention as
studies reported feasibility of attaining higher temperature with solar thermal.

What should you investigate ?

O o O

Which are the new Which are the specific  What are the various
drilling technologies barriers associated schemes and policies
being adopted with renewable supporting adoption

worldwide for deep heating uptake? of Renewable heating?
geothermal?
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ARENA to fund Glaciem Cooling Technologies to demonstrate the benefits of

thermal energy storage integrated with renewables for HYAC&R applications

Advancing Renewables with PCM Thermal Energy Storage »

ARENA has provided funds to Glaciem Cooling Technologies to demonstrate the technical
and economic value of integrating thermal energy storage with renewable energy into
Heating, Ventilation, Air Conditioning and Refrigeration (HVAC&R) applications.

ThermCOLD Thermal Energy Storage

< =

= Utilizes the development of new Phase Change

Ll ratian Government Materials (PCM’s) developed by UniSA and Glaciem,

g Austraian Renewable that will store and discharge energy using a heat
inergy Agency

transfer process.
These solutions are targeted at providing high
efficiency thermal energy storage at temperatures

suited to a range of commercial and industrial
applications.

University of
South Australia

GLACIEM

Glaciem’s technology also uses an advanced control and forecasting system to optimize the
system’s operation based on weather forecasts, electricity price forecasts, and customer
demand forecasts to optimize the storage system to maximize customer savings.
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https://arena.gov.au/news/cool-solution-for-renewable-refrigeration/
https://arena.gov.au/news/cool-solution-for-renewable-refrigeration/

Quarterly review of early-stage

02 research / Project Tracker / Regulatory
Policy Updates
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Eden’s Deep Geothermal Energy Project for space heating application has received funding

eden project

In this quarter, The Eden Project has
received £16.8m by the European
Union, Cornwall Council and an
institutional investor. The project site
consists of two wells and a geothermal !
plant, that will supply heat from the site,
using the heat from the granite |
underground.

Funding Agencies

COUNCIL

HM Government

Engineered Geothermal System

Introduction

The project plans for a 3 —4 MW
geothermal power plant, and completion
of second phase would enable Eden to
generate sufficient renewable energy to
become carbon positive by 2023 as well
as aiming to be able to provide heat and
power for the local area.

9 How it works?

The cold water is injected in one borehole
which absorbs heat from the rock and is
pumped back to the surface with at about
180°C temperature. This hot water is then
used to supply heat and also run a binary
cycle turbine to make electricity.

Players involved
(“) eden

geothermal

%BESTEC UK

best technology for nature

@) €gS|ENERGY

ENGINEERED GEOTHERMAL SYSTEMS

First Phase
A single 4.5km well
into the rock.

Two boreholes, each around 25cm wide, with water being
pumped down one borehole into the natural fractures in
the rock to create an engineered heat exchanger between
the two boreholes.

COMMERCIAL
AND COMMUNITY
HEATING —

ELECTRICITY
L7 / GENERATION

=

Heat for Eden’s
Biomes, offices
and nursery
greenhouses

TWO WELL SYSTEM

Second Phase
A second well and
electricity plant

Exporting outside |
renewable ‘
electricity and ‘
heat

| FRACTURE
RESERVOIR

L AT 160-1290C  ©
N
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https://www.edengeothermal.com/wp-content/uploads/2019/10/Eden-Geo-PRESS-RELEASE-121019.pdf
https://www.edengeothermal.com/wp-content/uploads/2019/10/Eden-Geo-PRESS-RELEASE-121019.pdf
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Dandelion Energy’s unique Home Geothermal Systems for heating and cooling service in Long Island

e Home Geothermal Systems for heating and cooling service

Al

Dandelion Air
Available in 3/ 4/ 5 Ton sizes

Introduction

In this quarter, Dandelion Energy has
launched its unique Home Geothermal

| Systems for heating and cooling service in
1 Long Island, which will provide efficient

| heating, air conditioning, and hot water at

! significant savings over older fossil fuel
burning devices.

9 How it works?

1
1
1
1
1
:
1
| The home geothermal system replaces the
1
1
1
1
1
1
1

existing air conditioning and heating
equipment with a powerful heat pump and
safe, underground pipes that move heat

! between the earth and home. In the winter,

! the ground loops move heat stored in the

i ground into the home and in summer, the

. ground loops returns heat from the surface
to the ground.

@ Incentives
=

incentives and comes under PSE&G's
offer of up to $2,000 per ton of installed

1
1
1
1
|
1
! The system qualifies for Federal and State
1
|
| geothermal.

1

The Dandelion Energy’s Home Geothermal Systems can be purchased by paying
upfront or with the available financing.

By installing this system, the homeowners are expected to save over 50% in annual
heating and cooling operating costs compared to fuel oil heating which will ultimately
provide a payback period of less than seven years.

Cool air
circulates
throughout the

WINTER: GEOTHERMAL HEATING ‘ SUMMER: GEOTHERMAL COOLING ‘

\:i’riglnaz;rs Heat is Heat is
absorbed from dispensed into

throughout the

il the ground the ground

Q4 2019 — Industry Pulse | Energy Insider
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https://www.prnewswire.com/news-releases/dandelion-energy-launches-clean-geothermal-home-sales-and-service-for-long-island-300952005.html
https://www.prnewswire.com/news-releases/dandelion-energy-launches-clean-geothermal-home-sales-and-service-for-long-island-300952005.html
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ARNEA'’s has launched advanced renewables project for HVAC&R industry

In November 2019, Objective:

ARENA has | hed . . . . . . . . .

3 year Pr:gsra?rl]”f]:):r eda The objective of i-Hub is to support HYAC&R industry with knowledge dissemination, skills-development and
energy transformation capacity-building. The funding will be allotted, as part of 3-year AU$18 Million project. AIRAH will engage with
within the HYAC&R a range of industry stakeholders to trial renewable energy technologies and demonstrate how heating and cooling

sector. can be coordinated and controlled to provide demand response.

Australian Institute of Refrigeration, Air Conditioning and Heating

@ i-Hub: The Innovation Hub for @ (AIRAH), CSIRO, Queensland University of Technology (QUT), the

i Affordable Heating and Cooling
UNIVERSITY

University of Melbourne, the University of Wollongong and supported by
i AT
2, AUD6.5 million (US$4.4 million) . —v Targeting: Knowledge dissemination,
QUT Sr‘:g,i':::a"d .@_ released out of AUD18 million Three year project ©—7| Skills-development and Capacity-
i et D 5 °  (US$12.2 million) @ ©—|  puilding

MELBOURNE

i-Hub applications are open and

Y

looking for industry participants who - ';q 4

have suitable demonstration projects @ Focus areas: @@

that require co-funding. The |-_Hub Smart Building Living egrated
has prioritized the sectors for i-Hub Data Clearing Laboratories  Design Studios
projects i.e. Healthcare, Education House

and Data centers.
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Startup Tracker highlights
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Startup Tracker summary Q4 2019

Funding distribution & activities

Solis‘ —KINSLEY .:Brightcore

R e BUILDING ENERGY PERFORMANCE

FERVO Cedar ARENA released USD 1.35 Million funding to Glaciem

"ENERG . .
GLACIEM Cooll_ng Technologle_s Pty Ltd t_o demo_nstrate the
PN I ok ceothermal SOOLING TEeraLo = technical and economic value of integrating thermal
Total \\|// 3 energy storage with renewable energy into HVAC&R
Startups DANDELION - o Ever applications.
P EENOVUS  Naked Energy.

NYSERDA announced funding Up to $4 Million for
NYSERDA  innovative challenges of developing next generation
HVAC Systems for Buildings.

STATE OF
OPPORTUNITY.

Distribution by technology segmentation ;&EMORK

9
7
6
U.S. Department of Energy (DOE) released $7 million
for three projects for R&D of innovative technologies for
geothermal drilling operations to University of
Wisconsin-Madison, Lawrence Berkeley National
Laboratory and RESPEC
Solar Aerothermal Geothermal -

Note: Total numbers for technology distribution will be more than total number of
startups as a single startup may offer multiple technologies.
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What are the hubs of startup innovation for Renewable Heating and Cooling Technology

Distribution of Start-ups by Country

Brazil s 1
Iceland w1
Finland e 1

China mm 1

India ——— ]

United Kingdom - ?
Kazakhstan s 1
Moldova s 1
Israel m—— 1
Switzerland ' 1
Denmark - ?
Canada

‘w
a1

United States

o
N
N

6

» Around 38% of the startups covered are Europe-based, followed
by North America with over 30% startups

» Majorly startups from Europe are into solar technology whereas
startups from North America are into geothermal and
aerothermal business.

12 Q4 2019 — Industry Pulse | Energy Insider
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DANDELION

Key startups from major hubs

»
HELIAC
Naked Energy. izUﬂX
(O Eavor

KUNTECH

3TE SOLAR

-
~ HAMSA
\ Enviro Fira

> »
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T:+1 212 835 1590

Europe
328-334 Graadt van Roggenweg
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T: +31 30 298 2108

United Kingdom
5 Chancery Lane
London EC4A 1BL
United Kingdom

T: +44 207 406 7548

Asia Pacific
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T: +91 22 6772 5700
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