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0 How Ground-Source Heat Pumps Work



Kensa at a glance

Kensa is the UK’s leading
manufacturer, designer and installer
of networked ground source heat
pumps.

We are proud to deliver the lowest
carbon, lowest running cost and
lowest lifecycle cost heating and hot
water to our core markets.

British

made in the UK, reducing
supply chain risks

17,000+

heat pumps installed to
date

15 years

experience in social
housing

1 million

tonnes of CO, saved from
installed Kensa heat
pumps over their lifespan*

@Kensa

Turnkey
solution

manufacturing, design,
installation

Backed by leading
investors




@Kensa

215 social housing retrofit projects and

counting

More than 30 high rise building retrofits

100 new build development projects and
counting




Our markets @©kensa

Industry leaders in low carbon heating solutions for
social housing, new build, commercial and light
industrial settings

Social housing and affordable New build development Commercial and light
retrofit Industrial retrofit and
development



How a Ground Source Heat Pump Works ©kensa

Like a aas boiler ...but 4-5x more efficient, with no
9 combustion or NOx/SOx emissions

White boxes that produce heating and hot
water
Domestic and non-domestic buildings
New build and retrofit







What many people think when they hear ‘ground-source’... ©kensa




...whereas we do ‘Networked Heat Pumps’ ©kensa

*  Networked heat pumps mimic the gas grid
« Scalable, from 20 to 4,000 plots

e Tailored to meet site demands

A pipe carries ambient
heat to and from the
boreholes and homes

Boreholes are shared
between dwellings via a
manifold.

The antifreeze mix in the array is
circulated by heat pump in the

home. Vertical boreholes with

closed loop to capture low
grade heat from the ground



It can fit anywhere
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It can fit anywhere ©«kensa

How These 100 Year Old Apartments Bust :
Heat Pump Myths!

81 Edwardian Era mid-rise flats
« 27 boreholes
* Individual GSHPs in each apartment



How it looks underground

DPM made good around
duct to form seal.

@kKensa

= Outer dwelling wall
Inside floor | :
- Ground level
e
(=]
Tp]
T. B Lintel over duct
150mm diameter smooth ' “
wall duct with minimum |
B00mm radius bend.

Foundation
Insulation
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Header pipes at
1200 below AGL.

—— Borehole grout.
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Why Ground Source ©kensa

Annual Running Costs (£/yr)
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£1,100 A
£1,000 A
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@ £200 -

£100 A
£0 -

Lowest Running Least Noise
Costs

Air Source HP Ground Source HP
Least Maintenance & No Visual Impact

Replacement Hassle

" Fuel Cost I Replacement & Maintenance

Assumptions: 6,000kWh/yr heating + DHW; 2.7 ASHP COP inc Defrost cycle (DESNZ Electrification of Heat Trial data), 4.0 GSHP COP 0-45 Shoebox NX5, annual ASHP maintenance,
1 every 3 years GSHP; lifetime: 15 year ASHP, 25 year GSHP; Sources: Element Energy Low Carbon Heating Study, industry analysis, DESNZ data



Why Ground Source ©kensa

kW to deliver 5kW heat on the coldest day (peak)

|
2.1kW

This can mean faster access
1 olW to site, unlock sites with grid
constraints, and cheaper
grid/substation upgrades

ASHP GSHP

Source: Element Energy Analysis ‘Low Carbon Heat Study’ Published 2023



Why-Ground-Seuree - Why Not Ground Source

Air Source Ground Source
Heat Pump Heat Pump




Why-Ground-Seurce - Why Not Ground Source ©kensa

Upfront Cost (£k) to a housebuilder
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e Scaling Ground-Source: Street By Street



Why Not Ground Source

Upfront Cost (£k) to a housebuilder

£13k 1
£12Kk
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£3Kk -
£2k A
£1Kk -
£0k -

Air Source HP

Ground Source HP

] HP & Cylinder
[ ] Ground Array

@kKensa



Think back to the gas network today, you pay a standing charge ©xensa
to access the infrastructure outside your home

Gas Networked Heat Pumps
9 T
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S . o
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You are responsible You are responsible

for a white box Gas network for a white box (GS Kensa

(boiler) heat pump)




Why-Net-Ground-Seuree > Why Networked Heat Pumps ©kensa

Upfront Cost (£k) to a housebuilder Annual Running Costs (£/yr)
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" Fuel Cost I Replacement & Maintenance

B Standing Charge



‘Next Generation’ Version of the Gas Grid @©kensa
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‘Next Generation’ Version of the Gas Grid @©kensa
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Integrating waste heat ©kensa

Rejected heat from
supermarket
(fridges/freezers)

PV > PVT




Integrating waste heat

i

1. Solar or wind farm

2. Onsite battery
storage

4

Direct electricity connection

3. Onsite edge data
centre

4. Ground
source heat
collection and
storage system

Ultra-fast internet
connection

@kKensa

Houses and
businesses
with ground-
source heat

\ pumps

installed



The standout solution especially for the ‘middle’ of UK ©kensa
housing: terraced streets and flats

Individual heat : Shared ground
pump system  : heat exchange

" Heat & Buildings j FONCY SORpOLL cousEage * (" Heat &Buildings )

Strategy o : | Strategy )

Boiler Upgrade Scheme Heat Network Zoning

X
SN

Social Housing Green Heat Network Fund

( Decarbonisation Fund

[ Heat Pump Ready J

Programme




The standout solution especially for the ‘middle’ of UK

housing: terraced streets and flats

Brlstol City Centre Heat Demand mWh/m/year
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Building scale to bring cost downs to realise mass street ©kensa
by street retrofit

Social housing and affordable New build development Commercial and light
retrofit Industrial retrofit and
development
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