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EXECUTIVE SUMMARY

An Energy Strategy has been carried out for the proposed devslopment at Land North of Sefier Road,
Bognor Regls. The proposed deveiopment includes the creation of 250 dwellings of which 175 dweliings
are privaie housing and 75 dwellings are affordable housing.

This report establishes how the site wiil achieve compiiance with Condition 28 {Appiication Ref:
P/134/16/0UT), that 10% of the ensrgy demand to be provided by renewable energy technology(ies).

This has been achieved by following best practice procedures of the London Plan’s Energy Hierarchy: be
lean (improved building performance); be clean (centralised heating and cooling systems); and be green
(use of low or zero carbon technologies).

Reducing carbon dioxide emissions through lean measures

To maximise the energy efficiency of the development and thus reduce the energy demands, the
following design principles and features have been incorporaied:

=  Building fabric elements and glazing specifications significantly improved to the Building
Regulation requirements.

«  Reduced air permeability compared to maximum required standards.
e  Specification of efficient heating services and conirol systems.
e  Energy efficient lighting through the development.
it was identified through the modeliing undertaken, that the development can reduce its CO2 by 1.6%

When compared 1o the Notional building.

Heducing carbon dioxide emissions through clean measures

The inclusion of a site wide heating system was investigated. However, there are no existing district
heating network in the area. In addition, the new Carbon factor encourages new development fo move
away from gas CHP. The thermal energy demand of this schame will therefore be providad by energy
efficient boilers, and as such district healing option has not been considered as viable.

Heducing carbon dioxide emissions through green measures

A low or zero carbon (LZC) technology feasibility study was completed as part of this Energy Strategy
which compared the feasibility of different technologies based on the energy demand of the development.
Based on this, it was identified that the most appropriate technology 1o mest iis sustainability and energy
targets, is the installation of 200 KWp of PV panels. This amount of PV panels will provide approximately
160,000 kWh of electricity for the development, which is 10% of the tolal energy demand.

Basead on the robust approach to the energy higrarchy, the development has met the required
sustainability and energy targets. The proposed strategy achieves a sile wide total reduction of the
regulated carbon dioxide emissions of 24.7% over Part L1A Building Regulations 2013.

Table 1 illustrates the reductions in CO2 emissions for the proposed deveiopment including both
regulated and unregulated emissions. Regulated emissions alone are covered by Part L; and include
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emissions associated with fixed components of the building (i.e., fixed lighting, ventilation, space heating
and water heating}. Unregulated emissions are not covered by Part L and include emissions associated
with plug-in appliances (i.e., cooking and appliances, catering, and computing).

Baseline: Part L 2013 of the Building 380.356 21
Regulations Compliant Development

Be lean: After energy demand reduction 374.768 21
Be clean: N/A 374.768 21
Be green: After renewable energy 286.245 21

Table 1: Carbon dioxide smissions afler each stage of the Energy Hisrarchy for domestic
buildings

In Table 2 the carbon dioxide savings after each step of the energy hierarchy are presented. The savings
in absoluie values are calculated, for each tier, from the previous stage of the energy hierarchy. However,
all savings in percentages (%) are reported against the baseline carbon emissions in order to evaluaie
the percentage saving against the baseline.

Be lean: Savings from energy demand reduction 5,588 15
Be clean: Savings from heat network 0 0

Be green: Savings from renewable energy 88,523 23.6
Cumulative on-site savings 94,111 24.7

Table 2: Regulated carbon dioxide savings from each stage of the Energy Hierarchy for domestic
buildings
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1 INTRODUCTION

1.1.1 RPS Consuiting Services Lid (RPS} was commissioned by Taylor Wimpey UK Lid to undertake
an Energy Strategy and produce a statement for a proposed development at Land North of
Sefter Road, Bognor Regis. This report seeks 1o discharge planning condition 28 pursuant io
Qutline planning permission ref: P/134/16/0UT.

1.1.2 This report outlines the scheme and current planning context and assesses likely energy
demands of the development prior to consideration of low and zero carbon technology options.
The report concludes with the proposed energy strategy.

1.1.3 This Energy Report comprises:
e  The scheme overview.
e  Areview of the planning context.
& Anenergy assessment of the project, following the energy hisrarchy.

« A presentation of resulis and recommendations.

1.2  Scheme Overview

1.2.1 A residential development comprising up o 280 dwellings {including affordable homes) is
proposed for the site under the Qutline planning consent. The proposed layout of the
development is shown in Figure 1.

WWWWWWWW

Figure 1. Planning Layout

122 The report has been writien in accordance with the planning requirements of an Energy
Stralsgy. A summary of the policy requiremsnis ralevant to energy consumption within the
deveicpment are provided in Section 2 of the report.
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123

The method preferred by Arun District Council towards the site wide energy sirategy is the
adoption of a hierarchical approach which ensures that the energy requirements and
associated emissions are reduced as far as possible before applying renewable energy
options. Sections 3 of this report detail the sieps taken to follow the energy hierarchy (be lean,
be clean, be gresn). Section 4 details how the different measures implemsnied have followed
best practice principles to mitigate overheating. A summary of findings and a suggested
approach for the development is presented in Section 5.
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2.2

2.2.1

222

223

224

225

226

227

REGULATIONS & POLICIES

The relevant authority for this site is Arun District Council. The requirements of this Council and
other relevant planning authorities have been considered within this feasibility study. The key
policy framework applicable to the energy aspects of the development is outlined below.

The National Planning Policy Framework (NPPF) was published in July 2021, and replaced
earlier versions. The NPPF set cut the Government’s planning policies for England and how
these are expected o be applied. The NPPF is designed o make the planning system less
complex and more accessible; to protect the environment and promote sustainable growth. It
provides a framework within which local people and their respective councils can produce their
own distinctive local and neighbourhood plans, which reflect the needs and priorities of their
communites,

At the heart of the NPPF is a presumption in favour of sustainable development {paragraph 8).
The three dimensions of sustainable development can be defined as the economic, social, and
ervironmental.

Plans should provide a framework for addrassing housing needs and othar sconomic, social,
and environmentai priorities; and a piatform for iocal people (0 shape thelr surroundings.
Strategic policies should set out an overall strategy for the pattern, scals, and quality of
development.

The NPPF {(Paragraph 152) states that the planning system shouid support the transition to a
fow carbon futurs in a changing climate, taking full account of flood risk and coastal change. It
should help to: shape places in ways that contribute to radical reductions in greenhouse gas
emissions, minimise vulnerability and improve resilience; encourage the reuse of existing
resources, including the conversion of existing buildings; and suppotrt renewable and o
carbon energy and associated infrastruciure.

The NPPF (paragraph 154) staies that new development should be planned for in ways that
avoid increased vulnerability to the range of impacts arising from climate change; and help to
reduce greenhouse gas emissions. Any local requirements for the sustainability of buildings
should reflect the Government's policy for national technical standards.

The NPPE aims io sirengthen local decision making, with the use of decision-taking in a
positive way, as a means of fostering the delivery of sustainable development.

Finally, the NPPF (paragraph 16} also highlights that plans should be prepared with the
objective of coniribuiing o the achievement of sustainable development and in a way that is
aspirational but deliverable.
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- Includes infrastructure for monitoring water consumption and leak detection.
Leak detection will also reduce risk of localised fiooding.

K.03 Adapting o Climate Change

- Demonstrate the ability to cope with rising temperatures as for a projected
climate change scenaric as per UKCP 2018, applied to modelling outlined in
K.06.

- Reviews material selection to ensure durability to withstand projected climale
changs temperatures.

- FRA {refer to section K.04) makes allowances for climate change in
accordance with advice from ADC, the EA and other relevant flood risk
management althorities.

- Has adaptive capacity (or potential for it) designed in for buildings and their
sysiems and resilience measures e.Q., snsuring critical plant is located
above ground level.

S‘-\\Q\;‘{-Q ¥ \\‘\% &R €§§A\§\\;\ B8s
228 Building Regulations are statutory instruments that seek o ensure that the policies set out

within any relevant UK legislation are carried out. Building regulations approval is required for
the majority of building work carried out in the United Kingdom.

229 Part L of these regulations covers the requirements with respect 1o the conservation of fuel and
power in all building types. It controls the insulation vaiues of building fabric elements and
openings, the air permeability of the structure, the heating efficiency of heating, ventilation and
air conditioning systems together with hot water storage and lighting efficiency. 1t also sets out
the requiraments for calculating the carbon dioxide emissions and the Carbon Emission
Targets for each building type.

2210  Parik 2013 is split into four sections:
«  L1A New Dwellings.
=  L1B Existing Dwellings.
+  L2A New Buildings other than Dwellings.
« 128 Existing Buildings other than Dwellings.

2.2.11 This development needs to comply with Part L1A New Dwellings.

Fpsgroup.com Page &

ARUN DISTRICT COUNCIL P/16/22/DOC



2.3 Planning Congdition 28

2.3.1 Before development commences a scheme identifying the principles to be incorporated into
detailed building design as the means of energy conservation, together with on-sile energy
renewable dsvices, shall be submitted to and agreed with the Local Planning Authority. Such
scheme as is submitied shall seek as a target the provision of on-site renewable energy which
will generate an estimated 10% of annual energy requirements of the buildings granted
planning permission. In determining the provision of on-site energy generation account will be
taken of the impact on the viability of the development. Such scheme as is approved will be
implemented in accordance with the scheme.

Reason: In accordance with Policy ECC SP2 of the Arun Local Plan. it is considered
necessary for this be a pre-commencement condition as sustainability goes io the heart of the
approval.

2.4 Policy summary

241 In conclusion, compliance with a number of national, regional, and local policy standards is
required for the proposed domestic buildings. These are presented in Table 3.

Table 3. Summary of applicable policies

National Policies National Planning Policy Framework All buildings
Building Regulations Part L1A New Dwellings
Local Policies  Arun Locai Plan Policy ECC SP1 Development
Arun Local Plan Policy ECC SP2 Development
Arun Design Guide (Draft) Development
242 The Standard Assessment Procedure (SAP) is the Government's recommended system for the

energy rating of residential dwellings. It is a tool which enables qualified energy assessors fo
calculate the energy demand and the CO: emissions of a dwelling. Ths energy demand
calculated using the SAP methodology is relative to the Regulated Emissions which inciude the
energy consumed to power space haating, domestic hot water, ventilation, and internal lighting
systemns. The unregulated emissions (i.e., cooking and appliances) are calculated using
BREDEM (BRE Domestic Energy Modsl}.
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243 The propesed energy strategy approach is based on a recognised structure of reduction in
carbon dioxide emissions through:

1. Reducing the buillding energy consumption {Be Lean) by oplimising the design and
construction of the building 1o ensure iess snergy is reguired.

2. Supplying the energy required in an efficient manner {Be Clsan).

Supplying the energy from Low Zerg Carbon and Renewable Energy Sources {Be Green).

9%

Figurs 2. The thres stages of the Energy Hierarchy

24.4 Qverall, it becomes more expensive o implement both carbon reduction and sustainability
measures the further along the design process, as the opportunities available diminish. This
highlights the importance of early consideration of these measures within the design process.
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245

2.5

2.5.1

252

253

phases

A passive, well insulated envelope will iast for the life of the buillding,; with this being difficuit to
upgrade once building work is complele. The sarvices installed within the huilding have a
shorter life span and can be replaced or upgraded at a later date, when their lifetime will have
expired and new more sfficient services will be availabie. Once the most efficient building
envelope and services are provided, the installation of Low and Zero Carbon technologies
should be considered.

Baseline scenario

in order to establish the baseline carbon dioxide emissions for the proposed development, the
Government-approved software SAP2012 was used 1o model the dwellings.

The baseline scenario assumes the minimum values required to meet Building Regulation 2013
Part LT1A. When determining this baseling, it is assumed that the heating would be provided by
gas boilers and that any active cooling wouid be provided by electrically powered equipment, in
accordance with GLA’s Guidance.

The resulis of the SAP 2012 calcuiations should be compared with the new Carbon factor for
electricity.

The modelling undertaken identified the total CO2 emissions across the site as 401.356 tn p.a.
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This is broken down to 380.356 tnCO»/yr. from regulated emissions {covered by Building
Regulations) and 21 tnCOx/yr. from unregulated emissions {cocking and other plug-in
appliances). A breakdown of the carbon dioxide emissions per energy use is presented in
Table 4.

Table 4. Baseline COZ emissions per energy use for domestic buildings

2.8 Energy Saving Measures (Lean)

2.6.1 Energy demand reduction within the building can be utilised to improve compliance with Part
L1A/ L2A 2013. This development has been reviewed {o maximise both passive and active
design measures to reduce the energy demand within the building.

26.2 The site location and weather were accounted for in the energy modelling using the local
waather file, in accordance with Part L Building Regulations. Ths site is not deemed to be
focated in an area with characteristics of a microclimate that would deviate from the local
weather file.

2.6.3 The building layout and orientation has been set {o avoid having any occupied spaces facing
north by the architect. In order to maximise solar gains in the winter to reduce heating and
fighting load requirements all occupied spaces (L.e., offices) face east, south or wast.
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26.4

To reduce the CO2 emissions of the development, i is important to minimise the heat losses
ihrough the building fabric. In order 1o achieve this, U-values for all building fabric elemenis and
openings have been specified {0 exceed the levels required by Building Regulations. In
addition, heat losses from infiliration have been minimised and a low air permeability target has
been set. The details of these measures are summarised in Table 5.

Table 5. Passive design and fabric values

Roof

0.10 W/m2K

0.20 W/m2K

External wall

0.17 Wim2K

0.30 Wim2K

Party walls (between dwellings and unheatsd areas)

0.17 Wm2K

0.30 WinPK

Party walls (between dwellings)

0.00 Wim2K

0.20 Wim2K

Exposed floor

0.12 Wm2K

0.25 W/m2K

Windows

1.40 W/im2K

2.00 WimaK

Parsonnel doors

1.1 Wim2K

2.00 W/nmeK

Air permeability

5 m3/nnr@50Pa

10 m¥hme@50Pa

26.5 The source of natural daylight has been efficiently incorporated into the development by

ensuring the occupied areas are south facing where possible 1o maximise the use of natural
daylight and reduce reliance on artificial lighting.

2.6.6 The high standard of specification for the buillding fabric has been used to provide passive
energy saving solutions that significantly exceed the Building Regulation requirements. The
thermal mass that the lightweight building frame provides is considered appropriate io the

building use, due to the majority of the internal area being untreated.

2.6.7 In addition to upgrading the insulation standards, it is importani that the energy used within the
building is used efficiently. Therefore, the building systems have been designed fo optimise the
efficiency of the systaems by maltching installed capacity 1o anticipated building demand. iems

i

=
i
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of equipment, which make up the building’s mechanical building services installation, will be
specified to achieve high annual energy efficiency in operaiion and will be regularly serviced 1o
maintain their performance. Please note that all systems have efficiencies and controls which
will meet or exceed the reguirements of Part L1A:2013 Domestic Building Services Compliance
Guide.

Table 6. Summary of proposed building services and energy efficiency standards in Part L18 and
LA 2013

Communal Gas Boilers 84.3%

Communal Gas Boilers 84.3%

Radiators

Luminous efficacy — lumens per circuit watt > 45 Im/W

Space heating within the building will be provided by an energy sfficient {94.3%) communal gas
boilers with a very efficient heating control system (ime and temperaiure control} for &l
dwellings/ building. In addition, the inclusion of smart maters in the development is proposed, o
support the growth of demand side response. This will help enhance understanding of the
potential for turning off non-essential equipment or running some equipment at a lower capacity
during times of peak demand.

2.6.8 Domestic hot water for the entire building will be generated by the main healing system.

2.6.9 Electrical lighiing also represents a significant energy use within a building. To maximise
energy savings the installation of low energy lighting (LED) across the development has been
specified.

2.6.10 In addition 1o reducing the total ensrgy consumption, it is equally important to be able 1o
accurately measure the energy consumption and to alflow for demand side response.
Therefore, in accordance to Building Begulations Part L the following provisions have been
made:
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=  Atleast 90% of the estimated annual energy consumption of each fuel, to be assigned to
the various end use categories {(heating, lighting etc). This will be completed in accordance
with CIBSE TM38 Building Enargy Mstering.

e  The output of any renewable system to be separately monitored

»  Inbulldings with a total useful area greater than 1000m?, automatic meter reading and
data coliection facilities will be provided.

2.6.11 From the modelling underiaken, the iotal sile wide carbon dioxide emissions, after the inciusion
of improved building fabric and systems (i.e., lean measures) are estimated as 448.168
inCOu/yr. This is presenied in Table 7 and Table 8. This is a reduction of 5.358 tnCOs2/yr.
compared 1o the baseline scenario, which equates {0 an gverall saving of 1.18 % over the
regulated emissions.

Table 7. CO2 emissions after energy demand reduction for domaestic builldings

Heating 194.555 186.270
Auxiliary 9.731 9.731
Lighting 47167 47166
Domestic Hot Waler 128.902 131.600
Cooling 0 0

-

Unregulated

21 21
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Table 8. Site wide reguiated carbon dioxide emissions and savings

Part L 2013 baseline 401.356

Be lean 395.768 5.588 1.5

2.7 Heating Infrastructure (Be Clean)

Connection to a decentralised energy network and the use of communal heating system is a recognised
method of generating ensrgy more efficiently. The inclusion of a site wide healing sysiem was
investigated. However, there are no existing district heating network in the area. In addition, the new
Carbon factor encourages new development to move away from gas CHP. The thermal energy demand
of this scheme will be provided by energy efficient boilers, and as such district heating option has not
been considered as viable.

2.8 Low and Zero Carbon Technologies (Green)

2.8.1 This section discusses the feasibility of using low and zero carbon (LZC) technologies for the
proposed scheme. Planning Condition 28 requires that an estimated 10% of annual enerqy
requirements of the developmeant is generated by on-site renewable energy. The integration of
.ZC technologies on site, the installation of solar thermal panels, photovoliaics, wind turbines,
biomass and heat pumps were investigated for this development.
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Table 8. Summary of LZC technologies

Photovoltaic Medium Medium Proposed. 10% of the iotal energy demand by PV panels
panels

Solar thermal Low Meadium Not Recommended.

panels

Air source heat Medium Medium Not Recommended. Not enough roof area. Noise issues.
pumps

Ground source  Medium  High Not feasible.

heat pumps

Wind turbines Low High Not feasible

Biomass High High Not feasible

2.8.2 These technologies meet all requirements as defined by Directive 2008/28/EC of the European

Partiament and of the Council on the promotion of the use of energy from renewable sources.

After taking into consideration several different factors, including local authority requirements,
land use, potential noise impacts and available space within the development, it was concluded
that the best strategy for this development is the installation of PV panels 1o provide 10% of the
energy demand of the development.

2.8.3 Upon consideration of the LZC technology, the modelling identified that a further reduction of
99.146 tnCOy/yr. has been achieved for the regulated emissions. The total CO= emissions for
the development after the incorporation of the LZC technologies are iliustrated in 10 and Table
11. This equates to a 22.12% reduction in CO2 over regulated emissions compared io the

otional building.
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Table 10, CO: emissions after LZC for domestic buildings

Heating 194.555 186.270 186.270 186.270
Auxiliary 9.731 9.731 9.731 9.731
Lighting 47167 47.166 47166 47.166
Domestic Hot Water 128.902 131.600 131.600 131.600
PV Panels 0 O 0 0
CO» reduction by 0 0 0 -88.523

Photovoltaics

Unregulated 21

N m \~\\\\ N VRN

Table 11, Site wide reguilated carbon dioxide emissions and savings

Part L 2013 baseline 380.356

Be lean 374.768 5.588 1.5%

Be clean 374.768 0 0%

Be green 286.245 88.523 23.6

Overall Savings 94.111 24.7%
psgroup.com Page 16
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3.1.1

3.1.2

3.1.3

CONCLUSIONS

This energy strategy has been produced in line with the energy hierarchy. Carbon dioxide
emission savings have been achieved through the following step process. The specified ‘Be
Lean’ measures include improved building fabric and high specification systems. Moreover, ‘Be
Green’ measures on site include the installation of PV panels on site to provide 10% of the
energy demand of the development.

in conciusion, based on the measures outlined in the report, the development achieves both its
sustainability and energy targets. The proposad sirategy includes high insulation standards,
very efficient building services, and instaliation of Photovoitaic panels. it has been confirmed
that and 24.7% of the total CO» emissions reduction of this development will be achievad by the
incorporation of a low or zero carbon technology onsite, and thereby exceeding the planning
permission requirement that 10% of the energy demand to be provided by PV panels.

The reduction in total carbon dioxide emissions and savings at sach stage of the Energy
Hierarchy process are provided in Tables 10 and 11.
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Solar Thoarmal
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Soiar thermal generates energy for the provision of domestic hot water; this system typically works in
tandem with a conventional boiler in the event that the hot water demand cannot be solely met by the
renewable technology. The two types of solar thermal technology suitable for inclusion are flat plate
colleciors and evacuated tubes: with the latter typically being more efficient. The panels are most efficient
when they face south at 30°.

Soiar thermal is mostly suited to houses. Providing solar paneis and asscciated pipework 1o each fiat
within the main block would not be a practical approach. For non-residential buildings, they should only
be considered for buildings with high hot water demand, like hotels and gyms.

Wimna Tiiriinas
NN S NERNE e

Wind technology is now a well-established technology for the generation of electricity in large scale
projects. Smail scale wind projects within built up areas howsver is less common.

The lower uptake of wind turbines in urban ssettings is dus to the reduced sfficiency of smaller scale
turbines as a resuit of the high surface roughness reducing wind speeds. Furthermore, it is likely that the
surrounding buildings will create turbulence and locally reduce naar surfacs wind speeds thus further
reducing the potential of good wind speeds. In addition, wind turbines integrated on buildings might cause
other problems, like vibrations.

R 3 $¥exd §
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The photovoliaic panel converts free solar energy directly into electricity. The electricity produced is on
direct current (DC). Therafors, inverters are used 1o convert the output info aliernating current (AC) for
connection to the building’s supply board. The electricity generaled can either be used fo supply
communail {landiord) areas or for individua! dwellings, the latter configuration tending to be more complex
and costly owing to the need for multiple meters.

The panels are most efficient when they face south at 30°. Photovoliaic panels should not be considered
in cases with significant overshadow (i.e., next to taller buildings).
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A heat pump is a machine that moves heat from one location (the 'source’) at a lower iemperature to
another location {the 'sink’ or 'heat sink’} at a higher temperature using mechanical work or a high-
temperature heat source. There are two main categories of heat pumps, the Ground Source Heat Pump
(G8HP) and the Air Source Heat Pump (ASHP). They operate very simiiarly; the difference is on the
source of the heat.

Several options are possibie for a GSHP, depending on local geology and hydrology. Various types of
ground source heat pump arrangemenis are available including vertical boreholes, horizontal coils, and
slinky coils, e.g., around perimeter of building.
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The ASHP is an aiternative system of the GSHP but they operate with the same physics. Their only
difference is that the ASHP uses the ambient outdoor air io provide the low-grade source heat insiead of
the ground. Owing to the greater seasonal variation in air temperatures, air-source heat pumps are
unable to provide year-round heating requiremenis aloneg; hence they operate less efficiently, the running
costs are higher and CG2 savings lower than for a ground source heat pump.

The main advantage of a heat pump over a conventional heating system is that very high efficiencies can
be achieved; typically, up to around 350-400% compared to 80% for a modern gas boiler.

.
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Biomass is a term used 1o describe all plant and animal material. A range of biomass matsrial can bs
burnt to generate energy including wood, straw, pouliry litter and energy crops such as willow or poplar.
Biomass material is considered carbon neutral if the fuel comes from a sustainably managed source.

The primary disadvantage for any biomass installation is that it requires large amounts of fuel siorage
{which wiil need 1o be fed by deliveries of biomass fuel}. Developments that use biomass need o secure
constant dalivery of wood chips or wood pellets, from a local supplier. Finally, biomass requires a suitable
flue design to address air guality issues.

Solar thermal Solar collectors (flat  + Government grants available Domastic and NO
piate or tube) transfer (RHis) commercial
energy into liguid to a + Can meet a significant proportion applications
closed loop twin coll  of the DHW demand with high
hot water cylinder annual hot
- Efficiency effected by site factors Water load;
shading, orientation and leisure centers,
roof/ground space cantsens,

- Requires considerable hot water Wwashrooms
demand all vear round to be
financially beneficial

Wind turbine  Turbine/generator + Allows on site generation of Large sized NO
converts wind energy renewable electricity turbines in non-
to electrical power. urban or
- Can creats structural, vibrations  offshore
and noise implications locations

- Not suited for urban environments
- Electricity generation varies due
to wind spead

- Generally payback over 20 years
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Photovoliaic  Converis suniightto  + Aliows on site generation of Applicable to all YES

electrical power. renewable electricity builldings wit
+ Generally payback between 7-12 limited solar
years shading and

+ Low mainienance requirements  available roof

- Efficiency effected by site factors

- shading, crientation, and
roof/ground space

Air source heat ASHP capture heat  + Lower instaliation cost that Wide range of NGO
pump {(ASHP) from the outside air  ground source heat pump building types
and transfer the heat + Can provide heating and cooling particularly
directly to the air inside+ Government grants available buildings
the building or (RHis) designed {o
transferring the heat to have low
a liquid medium that . GOP is lower during the heating temperature
can be pumped season heat emitters.
around the building. . Can restrict distribution strategies Combines well
with cooling
systems
Ground source GSHP capture heat  + More heat is supplied to the Wide range of NO
heat pump from the ground and  building than energy is consumed  buiiding types
{GSHP) transfer the heatto a by the heat pump particularly
fiquid medium that can + COP is much better than air buiidings
be pumped around the source heat pumps designed to
building. + Government grants avaiiable have low
{RHIs) temperature
heat emitiers
- Requires area for ground collectorand sufficient
or borshole space for
- High initial capital cost necessary
- Can restrict distribution strategies ground works
- Subject to soil conditions
Biomass Uses biomassasa  + Government grants avaiiable Buiiding/site NO

fuel source for space (RHis)

with sufficient

heating and hot water. + Renewable source of heating  access and
storage
- Requires large fuel storage facilities. Local
capacity supply of fuel

- Generally a large capital cost

- Potential issue with air quality
especially in urban areas

Table A1: LZC Tachnologies Malrix
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