H

UNIVERSITY OF LEEDS

EXPLORING THE DEPLOYMENT OF SHARED GROUND HEAT
EXCHANGE

DR FRIN BALE, SCHOOL OF EARTH & ENVIRONMENT / SCHOOL OF CHEMICAL & PROCESS ENGINEERING, UNIVERSITY OF
LEEDS



INTRODUCTION TO THE RESEARCH TEAM i
UNIVERSITY OF LEED

* Frin Bale (Uol)

e David Barns (Uol)

e Josh Turner (Uol)

« Saleh Meibodi (UoL)
 Sumedha Basu (UolL)

* Fleur Loveridge (Uol)

* Simon Rees (Uol)

* Martin Fletcher (Leeds Beckett)

» Contributions from Bill Kirkup and Denny Gray (CAG consultants)
* Support from Policy Leeds



HOW THIS EVENT WILL WORK! i
UNIVERSITY OF LEED

* Hybrid event

« Chatham house rules

» Consent

* Miro boards and post-it notes

Aim for today: Capture practitioner perspectives of SGHE to
contribute to policy development



AGENDA

i
UNIVERSITY OF LEEDS

13:00 — 13:05 Welcome and introduction

13:05-13:30
13:30-14:15
14:15 — 14:45
14:45 - 15:30
15:30 - 16:00
16:00

Overview of technology and research
* Benefits and challenges

Breakout session 1:
* Technical & design
* Local implementation

Break and policy mapping activity

Breakout session 2:

e Business models

* National policy & design
e Users (online)

Wrap-up
*  What have we missed?
* Next steps

Close
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UNIVERSITY OF LEEDS

BACKGROUND TO SHARED GROUND HEAT EXCHANGE
TECHNOLOGY SPECIFICS, BENEFITS & CHALLENGES, POLICY LANDSCAPE

DAVID BARNS, SCHOOL OF EARTH & ENVIRONMENT, UNIVERSITY OF LEEDS



PROJECT OVERVIEW
UNIVERSITY OF LEEDS

« Timeframe: December 21 — March 22

« Team: University of Leeds, Leeds Beckett
University

* Research approach:

*  Rapid evidence assessment

 Case studies

Participatory

+  Policy mapping Define problem Undertake rapid workshop to Synthesise Publicise policy
. kehold . estapblish . evidence explore research brief, engage
Stakeholder perspeCt'Ves technology & assessment, practitioner findings and with national &
. . case studies, perspectives create policy local
Areas Of fOCUS pteliey el s policy mapping and generate brief policymakers
* Benefits and challenges further insights

* Technical and design

e Business models (who installs, owns
and manages the system?
e.g. utility model)

* Users / consumer protection
* National policy and regulation
* Local implementation 7



WHAT IS SHARED GROUND HEAT EXCHANGE?

i
UNIVERSITY OF LEEDS

« Working definition
« ‘Systems which comprise distributed heat pumps
using ground-sourced heat and a low
tempeérature heat network that serves more than
one household’

* Electrified heating to many properties from a
shared ground heat exchanger

* Ground heat exchanger provides thermal storage
* Summer heat stored for winter use

* Distributed heat pumps combined with
ambient temperature network

* Shared heat (& cold) to multiple dwellings
* Each dwelling has own heat pump
* Free-floating temperature / uninsulated pipes

» Also known as ‘shared ground loops’, .
‘ambient heat networks’, ‘fifth generation
district heating and cooling’, and many
more...




SHARED GROUND HEAT EXCHANGE CASE STUDIES

]

o

UNIVERSITY OF LEEDS

Enfield,
London

Largest shared ground heat array in
England with 400 flats with

Eg‘lzig

In eating and hot water Costs, Giving neany £9 milon in
collective Metme bil savings over the nominal 40-year
‘systern lifetime

works, up
Office In e basement of he lower blocks for Staff taciiies.
and a resident meeting and respie area for when work
was 1aking place n her dweling. Leaseholders were

Countesy of Kensa Contracting

ystem,
10 landiord of RHI for 20 years.

Key project information
Setting Urban

No. of buldings )

Type of project Retrofit

Tonancy type. Social & leasehold
Project developer Bofough of Enfieid
Instaler ENGIE | Kensa Contracting
Heat pump. [Kensa Shoebox Y kW
Ground heat 128 boreholes in 16 clusters

References & further information

s
largest dstncl-ground. source-system breaks now
geound/

hitps.fwaw
Innovative dstrict-ground SOUrce-Systom-wing.
industry-oscar!

Bams, D. 2022. Unlocking the potential for thermal
energy stofage in the UK (PhD thesis)

Bromford,
Shropshire

Replacement of electric night storage
heaters with communal ground array in
off-gas rural site

Courtesy of Kensa Contracting

Project detaiis

monitoring by the social landiord, wiih fenants able fo
make minor adgustments.

Nigel Gosing, Seror Contracts Manager, Bromiord
Housing Association said

Poli

coorsnated The pre and duning works informalion
prowided fo us and the customers was first class, and the
use of known heating instaliers hebed ail works fun fo
plan*

Feedback from residents:

“Tm now spending jess on my whole house heating as |
was on one electnc heater previousiy'™

“The heating is great, comes an when | want it *

Following positive feadback from residents, Bromiord
Housing

With Kensa at skes in GIOUCESIorshINa 10 further Upgrade
e s0cial ROUSING S10CK 3N IMPrOVE Mesient comfor.

Key project information
Setting Rural

Instader Kensa Contracting
Heat pump: Kensa Shosbox 6kW Twin
Ground heat 8 boreholes.

exchangers

Total project size IEAW fost)

Previous heating Electric night storage
system heaters

s
Courtesy of Kensa Contracting

References & further information

hitps:fiwaw.
tengw-bromlord-h

“The installation was very positive for our
of GSHP, and we wouid be confident i look at further
Kenza

hitps fhwarw

Daisyfield
Towers,
Blackburn

Innovative scheme to retrofit shared
ground heat exchange systems to three
‘tower blocks in built-up urban area,
trialing space-saving medium-depth
boreholes in largest scheme of its kind
in the UK

Courtesy of Kensa Contracting

Eggg

Project details
Together Housing and Kensa Contracting have been

shared ground heal exchange systems 10 existing
dwelings: 3cross their NOUSING PO,

In this scheme, cbsclete gas bolers were removed and
replaced with Kensa's indvidual in-aweiing heat pumps
nked 10 3 shared grOUNd aMTAy a8 pan of a £4.6m
Improvement. programme Including electiical upgraces
and & new sprinkles system

wilh specialis! designers and driling experts to irtal 300m
depih boreholes 10 feduce te number of boreholes
required

The scheme serves 183 properbes as well as communal
Areas and 3 ground Boor Caké and s expected 10 produce.
a Metime CO: saving of 6556 lonnes whist saving
residents money

Key project information

Setng

Urban
Type ol properties  Residential, high.rise
blocks.

No. of buskaings 3

No. of dwelings 183

Type of project Retrofit

Tenancy type Social tenants

Project developer Together Housing

Instaber Kensa Contracting, Genius
Energy Lab, Geoarill

Heat pump. Kensa Shosbox VKW

Thermal storage Inchuded, type unknown

Ground heat 84 boreholes, 300m depth

exchangers.

Total propect size B20KW (est)

Previous heating Individual gas boilers

system

References & further information

hitps./fwew kensacontracting comftogether-
housing dassyfiekd!

hitps.ivrww.procure-pks comwp-
contentiuploads2020/1 PP T.
Vi.paf



WHY CHOOSE SHARED GROUND HEAT EXCHANGE? .
UNIVERSITY OF LEEDS

« Compared to gas boilers

* Electrified systems become lower carbon over time as the grid decarbonises
« Connects heat and electricity sectors to support grid balancing and renewables
» Can provide both heating and cooling

« Compared to direct electric heating

* Higher efficiency — heat pumps deliver 3-5 units of heat for each unit of electricity
* Lower grid impacts and competition with other electrification requirements

« Compared to individual heat pumps

» Can serve multiple households from shared ground array, shared waste heat supply
etc.

* Applicable to settings where individual heat pumps are not viable — space,
appearance, etc.

« Demand diversity and impact on sizing



WHY CHOOSE SHARED GROUND HEAT EXCHANGE? .
UNIVERSITY OF LEEDS

« Compared to traditional (high temperature) district heating

* Not subject to energy losses of traditional DH (and subsequent overheating of
dwellings)

* Resident can choose their own energy (electricity) provider

* Operator does not have to take on complexity of heat metering & billing
 Can deal with low occupancy levels

* Distributed heat pumps mean resident has more control over their heating

* Can potentially simulate a utility model where residents can choose to connect
or not as they wish



CHALLENGES TO SHARED GROUND HEAT EXCHANGE DEPLOYMENT T
UNIVERSITY OF LEEDS

* Novelty
*+ Very few suppliers, with near monopoly market status and low levels of awareness
* Absence of guidelines and standards, knowledge held by a few companies
* High capital costs due to complexity, novelty and increased pipe sizes
* No ‘ideal” business model for system designers, installers, operators

» Technology & design
* User acceptance of different type of technology & operation
* Work most efficiently in well-insulated properties
* Need for in-dwelling thermal storage?
» Complexity in terms of planning, designing and controlling systems

* National policy and regulation
* Electrified approach means users suffer from ‘spark gap’
* Heat is not a statutory utility, developers don’t have the right to dig up street
* Lack of regulation in heat sector (up to now) means customers can suffer
* Policy appears to focus on micro and large scale and may miss out ‘meso’ scale approaches like SGHE

* Local implementation
* Developer default moving from gas boilers to direct electric heating
* SGHE very context and user sensitive which runs counter to national / centralised decision-making



POLICY CONTEXT
UNIVERSITY OF LEEDS

* Heat & Buildings Strategy released Oct 2021,
part of wider Net Zero Strategy

* New heating systems to be net zero compatible

. . Strat = Poli
(i.e. gas boilers phased out) from 2035 (new . W s
properties 2025) - ke %ﬂﬁ;@m

strategic
aim to decarbonise virtually ail YUR  ote v oot
buildings by 2050.

« Decision around future of gas grid by 2026
* Focus on options

1. Heat pumps (i.e. individual, low density settings),
600,000 pa 2028

2. Heat networks (city-scale, high density settings),
no target, focus on e.g. zoning

CP 388

3. Hydrogen, lots of trials

« SGHE falls between 1-2, risk of technology being
overlooked on national and local level?

13



HEAT NETWORK ZONING g
UNIVERSITY OF LEEDS

* Applicable to England only, to be in place by 2025, consultation closed 19/11/21

* Scotland legislation passed 2021
. Poli
* What is a heat network zone? W Leedd
* “adesignated area within which heat networks are the lowest cost, low carbon solution for —
decarbonising heating” ggﬁ:n';et“’”" -
*  Which buildings will be required to connect? Option 3 (high ambition) preferred ML B T,
«  “All new buildings, larqge public sector and large nondomestic buildings — as well as larger L .
domestic premises which are currently communally heated — would bé required to connect to e
a heat network within a prescribed timeframe.” (10 years) e g
* Residential premises without communal not required to connect LIy i
Heat network zoning be requred fo mm:fmzajmn:m wkhin &
* What do they mean by heat networks? T e
« Distribute heat to multiple buildings from a central source or sources D ot T
»  Communal when connected to wider networks L Wt
*  No minimum size, SGHE eligible as long as those conditions are met o e

* Role of central government: Emergngpolcy detas | S
* Develop standardised methodology, decide which buildings must connect s S L D g
* National mapping exercise, appoint Zoning Coordinators o o —— o S g

Newcastie and Nottngham ideniified as pilt cites

. References & further information

* Role of local authorities as Zoning Coordinator TR e
* Local zone refinement and formal designation
* Determine procurement and delivery approach

14



POLICY MAPPING - 6 FUNDING STREAMS EXPLORED

UNIVERSITY OF LEEDS

Boiler Upgrade

Coet

Property ehgibility

« Domestc & non-domeste properses

+ Exchusing social housing and new bud (aside from
‘self buld).

= Curmenty heatod by fossi fuel of direct electc.

= Hold a vald EPC weth efther
© no recommendation fo instal loff or cawity

Insutaton, or
©  thisis o be done during installation process, o
°

Scheme
Capital grants for households and
businesses to replace fossil fuel heating
with low carbon 3

]

[

et

Future Support for Low
Carbon Heat: Boiler
Upgrade Scheme

Courtesy of BEIS

Scheme details

This successor scheme o the Renewable Heat Incentve
{(and formeny known 3s Clean Heat Gran) will provide
‘caotal grants 1o houschokds and businesses lowards. the.

W Unoerstand hat Ihere May be non-sockl NOUSING
projects where the instaRaton of & shared ground loop.

onder the Bader Upgrade Scheme op 10 4 lolal system
capacity of €5 kwan”

= SGHE (up 10 arouNd 10 propeties) - £6,000 per HP.

«  Biomass boflers rural, off-grid locations, not sutathe
for heat pump) - £5,000.

 Technology must be atle 1o mest Al heating 3nd hot
‘water needs of property, but can be combined with
supplementary heatng e g. electrc immersion.

Recogrising Mal the grant wil not cover 2l costs,
govemment expects: e scheme 10 work alongside e

Home Finance Accelerator programme 10 launch i 2022

Key scheme information

Scheme vakue £450m

Appiicabie o England & Wales

Applicant sttty Domestic and non-
domestic customers

Ganttobeclimed  MCS accrediled instafler

Technology ebgibibty  ASHPs, GSHPs, SGHE,
biomass boders (rural)

‘scheme which wil b open 10 he property wner of can
be carmied out with owner's consent

1 wil be operated via a voucher scheme with e fwo-
tage clain proGCEsS Now planned 10 be installered Wi
approval accredied

Minimum SCOP 28
Cost eigoity £5,000.£6,000 per property
SGHE elgile Yes, up to 45KWI

References & further information
DR W. 2. U QR OSSO

customer
‘and member of consumer code

M0 iware 05000m g ubJonviOnmental-and soci-
KNV ROr08 SChme-Lusy

Social Housing
Decarbonisation
Fund

£800m fund targeted at reducing carbon
emissions and tackling fuel poverty in
social housing.

]
‘w..
ot

Social Housing
Decarbonisation Fund

Eetition Guitance Hotss

e

Property  tenure eligibikity

= Social housng EPC E-G (o D if not possiie}

*  Muxnd tonure but 70%+ social, apply for infil landing,
leasehoiders pay 173 (£3.300 mabx), low income fully
fundod, whole-biock. be justiiod.

Costs.
= No minmurm or mamum sizeivakas of appiication
= Landiord 1o provide 113 of costs.

= Mamum per-owsling unding: EPC O = £10K, EPG
E=£12% EPC FIG = £16k

Technalogy / appeoach

= Fabric-frst (target 1o achieve 90 kWivim per year).

= Then heatng technology which reducss cost (.
a3t pumps, high retenton night storage haaters,
biomass in exCeotonal Creumstancos)

17 Feb 2022,

Acclerator (see ks below)

Key scheme information

Courtesy of BEIS

Scheme details
fnding mechanism i aimed at social housing

lancords inciugng koca authomes and Regsters
Provdors. 11 s ntended o tackie fuel poverty, reduce
s % i e bxam

Apolicabie o England

Funding type Capital grant
Orgarsation ety | Local suthorties, P
Bids. submitted by Local authorities.
Property esgty Social housing, EPC D or

Resident sbgbiity  Social tenants & low.

income leaseholders

Approach Fabric first

SOHE eligibie Yes, tollowing fabrc.
measures.

References & further information

htips Jwarw.

i o i
hittps.{www goy

housing-decarbonmation-fund-wave- 1-successful
bids

00 docabonsalon fund:
e 2-beois social b dshop!

1, bigs.
can be made by consoria of local autharties and RPs but
must be led by ocal or combined authores.

DS v SOCAMOUSINGIRIORL oG Uk

Green Heat
Network Fund

grants to support

w

one heat pump in 3 dweling), However, SOL eligible.
When they form part of eher aggregated communal
networks or rural heat networks”

Costs
+ (Transiton phase) Commerciasation costs e.g.

Capital
of low and zero carbon heat networks.

(Full phase) Canstrucsion phase costs — up 10 50% of

W

Green Heat Network Fund

 Maximum 3sard of 4.5 per kAT of heat delvered 0
customers over irst 15 years of operation (£1.35m for
2GWhy system)

« Social IRR 3 5% Over 40 years.
Urbian minimum  customer  demand

2GWHY {roughly 130 homes).

«  Rural networks: minimum 100 homes.

Agoregation tequirements
+ When part of heat decamonisaton sirategy or Local

Courtesy of BEIS

Scheme details
This SUCCESSON SCNEme 10 e Heat Network Investment
opect oipesn

+ Systems designed 10 enabie Riure CONECEn 1o
‘wider natwork.

Key scheme information

Scheme value £270m

Appiicab to England & Wales

Organisation elgory

Buds submitted by Heat network developes |

rator

Tochnology eboiilty  Various inc. waste hest,
Qeothermal, ol

Network ssgbiity Min. 2GWivyr (urban), 100

(rural)
Cost elighity 50% of tolal CAPEX, up 10

Apr 22—
Sept24.

ang
for hew of eisting heat nutworks which meel 2 sel of
“gated mefsics’, primarly carbon reduction.

A distinciion s made between sbgible ambent loaps.
(cantraly managed’, 2GiVI+) and ron-esoble shard

15



BREAKOUT SESSIONS ﬂ
UNIVERSITY OF LEEDS

 Breakout session 1  Each session has a number of
« Technical & design prompt questions to consider
* Local implementation * Other key questions welcome
 Breakout session 2 » Make a note of any insights you
e Business models thlﬂk we ShOUld IﬂClUde
« Users / consumers * In-person — big post-its on breakout
 National policy and regulation tables
. : * Online — "Miro’ sticky notes in
» Choose whichever you like breakout room spaces
* To change rooms: * Facilitator will group insights and
* Online attendees — leave Zoom ensure each question is discussed
breakout room and Open Innovations
support will help you move . Onlme ero link will have been

shared but if %ou don’t have it or

e Each room has a facilitator from " |
ave any problems, ask Josh!

the research team



MIRO HANDY GUIDE

UNIVERSITY OF LEED

e Join via URL (will have been
shared)

* You don't need to sign up!

* To move around the board

* Hold and drag right mouse
button

e To zoom in and out

 This is much easier with a mouse
scroll wheel!

« Otherwise bottom right
e Zoom right out to see whole

board + @

e 43%

* To add sticky note

Select from left hand menu
* Fourth option down

* Or press'n’

Choose colour

* If you accidentally delete

 Undo button \

A0 W >NDBOA A >



POLICY MAPPING ACTIVITY i
UNIVERSITY OF LEEDS

* Do you think this policy will help SGHE
deployment? If not, why not?

* Would you consider using this funding stream?
If not, why not?

* What's missing?



NEXT STEPS ﬁ
UNIVERSITY OF LEEDS

* To publish
» Data from Rapid Evidence Assessment
* Case studies
* Policy summaries
* Policy briefing note

* Dissemination activities
« Seminars/meetings/blogs - ideas?



i
o

THANKYOU FOR YOUR PARTICIPATION AND ENGAGEMENT!
UNIVERSITY OF LEED

Please keep in touch!
Dr Frin Bale
c.s.e.bale@l|eeds.ac.uk

@EnergyFrin
https://urbanheatsystems.leeds.ac.uk/

21



