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1.2

1.3

1.4

Introduction

Preface

Writien by AES Sustainabiity Consultanis Limited an bebalf of Linden Homes South, this strategy has bsen
proparad for the development of 90 dwellings at Land West of New Bara Lane to address looal plarining
policy and conditions relating fo susiainable construction.

Purpose and Scope of the Statement

The purpose of this statement is to serve ag evidence that Condition 20 set out in outline planning conserd
BE/18/17/PL is addressed by the propused approach.

The statement therefors demonstrates that 10% of the energy demand of the devalopmant shall be secured
from deceniraiised and renewable or low carbon energy sources of aguivaient fabric first standards are
incorporated that would securs a 10% raduction in energy use.

Development Description

The propasad devslopment is looated wast of Mewbarn Lane, North Rersted and comprises 30 dwaellings
where 30% are {0 be designated as affordable.

Qutiing planning consent was granted in May 2017 under reference BE/MSHMT/PL, subject to attached
condifions, where  condilion 20 addresses  sustainability and energy demand  reduction.
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Planning Policy

Planning Conditions

This statement aims lo address Condition 20 of culine planping consent granted under reference
BEMB/TPL:

Condition 28

At least 10% of the energy supply of the development shall be secured from decentralised and
renewable or low-carboh ensrgy sources of equivalent fabric first standards that would secure a 10%
reduction in energy use. Delails and a timetable of how this is to be achieved, including details of
physicat works on site, shadl be submitied o and approved i wiiting by the locat planning authority [as
parl of the reserved matlers submissions. required by condition 21, The approved detals shall be
implemented in accordance with the approved timelable and relained as operational thereafter, unless
otherwise agreed in writing by the local planning authority.

Reason:

in order to seel to achieve high levels of energy efficiency in accordance with the alms of tha NPPF.
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Baseline Energy Performance

Susiainabilily measures are assessed under Part L of Building Regulations through a baseline Target
Emissions Rate (TER ~ axpressed inkilograms COz par mster squared of total uselful floor area per annum)
and a baseline Targel Fabric Energy Efficiency {TFEE - axpressed in KWh par meler squared per annum).

The baseline energy demand for the compliant development can be abtained alongside the AP caloulation.
The baseline TER, TFEE and tolal energy demand for the proposed developrment are summarised in Table

EY
t}

Table 1. Pari L Compliant emissions and fabric eHficiency

Annual siie emissions - Part L compliant 138,657 kgCOxvrim®

Annual site fabric energy efficiency ~ Part L

: 408 497 kWhinmdfyr
compliant ?

Total annual energy demand for Part L

. 589,582 kWhiyr
compliance

The sirategy for reducing this demand in Bne with Condition 204s outlined within this statemant.
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4.1

4.2
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Energy Reduction Strategy

The energy hisrarchy shouid be applied whenever carbon emissions and eiiergy damand are targeled to be
raduced.

it is proposed that the energy reduction strategy for the developmant inparporates further improvemenis
beyond a Part L. compiiant specification and foiially concentrates finance and efforts o reduging energy
demand as the firsl stage of the Energy Hierarchy (Figure 1}

E | Use less energy
i b

tise energy efficiently

Use renswable energy

Figure 1, The Energy Hierarchy

As this hierarchy demonstrates, designing out energy use is weighted more highly than the generation of
low-carbon or renewable energy fo-offset unnecessary demand. Applied to the development of new houslag,
this approach is referred to as fabric first” and concentrates finance and efforis on improving U-valugs,
reducing thermal bridging, improving airdightness, and instaling energy efficient ventilation: and heating
sarvices,

This approach has been widely supported by industey and government for sorne fime, with the Zero Carbion
Hub® and Energy Saving Trust? having both stressed the importance of prioritising energy demand as a key
factor in delivering resilient, low energy homes.
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4.6

The benefits to prospective homeowners of following the Fabric First approach are summarised in Table 2.

Tabie 2. Benefits of following the Fabric First approach

&

e
EnergyfCOfual D savings applied 1o all dwellings ¥ ES
Bavings built-in for life of dwelling v %
Highly cost-effective 4 x
Increases tharmal comifort v %
Potential fo promote energy conservation 4 4
Mininal ongoing maintenance / replacerment costs v %
Significant disyuption o refrofit post occupation ¥ &

The decoupling of energy use from CO» emissions through the. inclusion of the farget fabric energy
efficiency' (TFEE} within SAP in 2013 serves as an acknowiedgment of the imporiance of reducing demand,
rather than offsetting carbon emissions through low sarbon and renewable anergy technologies.

Improved fabric specification

{n orderto ensure that the energy dermand of the development is reduced, the dwellings will be desighed to
minimise heat loss through the fabric wherever possible. Table 3 details the-design fabric specification of the
major buliding elements, with the first coluron i this table setling out the Part L1A4 limiting fabric parameters

in order to demonstrate the improvements thal have been made.

Takie 3. Construction specification — major elements

External wall — u-value 0.30 Wim%K 0.24 WimK
Rarty wall — ivalue 0.20 Wim2K 0.00 Wim2K
Plane roof ~ u-value 0.20 WimK 0.11 Wim?K

Ground floor ~ g-value 0.25 WK <014 WimPK
Windows ~ u-value 2.00 Wim?K 7 TAWI?K

Doors — u-value 2.00 Whn’K 1.3 WimK
Alr Permieabitity 10 m¥hum? at 50 Pa 5.00 m¥h.m? at 50 Pa
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Thermal Bridging

The signilicance of thermal bridging as & potential major source of fabric heat losses is increasingly
understond. improving the U-vaiues for the main buliding fabric without accurately addressing the thermal
bridging will not-achieve the desired energy and GOz reduction targets.

The specificatipn as proposed minimises unnecessary bridging of the insulation layers, with avoidable heat
ioss therelors being reduced wherever possible, Accurate calculation of these heat losses forms an integral
pait of the SAP calcalations undertaiien to establish energy demand of the dwellings, and as such thermal
modefling has been undertaken to assess the performance of all main building junctions. The average totat
Y Value has been assassed as 0,080, against a SAP default igure of 0,150,

Alr Leakage

After conductive heat losses fhrough building slements are reduced, cenvective losses through draughis are
the next major source of enefgy wastage. The propoasal adopts an airtighthess standard of 5.00
mYm2@50Pa, a significant enbancement on Part L1A mininwim requirements. Presswre festing of all
awellings on completion will be undertaken to confirm that the design figure has been mel.

Passive design measures and overheating risk mitigation

i order to further reduce energy demand, where practical dwellings have heen designed with regard to the
principles of gassive design, inchiding consideration of building orientation and site placement to maximise
the potential for solar gain.

Within the development layout, orientation and massing will be designed to maximise (within reason)
passive solar gain. Glazing will be specified with a solar franamitiance value {g-value) to strilke the balance
petween useful salar gain in the winter and unwanted solar gain in the sumrmer,

Heat gensration and distribution systems will be designed to give the ocoupants a high level of control aver
their use, encouraging and allowing energy-efficient behaviour. Time and temperature zone controls will be
included with fully insuiated primary pipework being instalied throughout.

Due to these measufes to reduce infernal heat gain, natural ventitation provided. through window openings
and the opgortunity for cross ventilation will allow sufficient air exchange rates to purgs any heat build-up.
Active cooling systems are therefore not proposed.

These measdres wil serve o ensure that the gevelopment bulids in resitience to 2 potentiafly changing
slimate over the lifatime of the buildings and minimises the overheating nsk that cap be exacerbaled by the
drive 1o build better insulated, more airtight homes if not considarad within the design and construction
Process:

As-designed performance
By following the strategy described, the dwellings witt reduce. energy demiand and consequent T2

emissions bayond the level of a Part L compliant development. Thae CO» emissions arising from the
development after derand reduction measures have been taken indo account are shown in Table 4.
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4.18

Takle 4 Site-wide smissions after shergy demand reduction

Annual site emissions — Past L compliant 138,657
Annual site emissions - as designed 131,877

CO2 savings from demans reduction 7.980

This approach alse benefits the fabric anergy efficiency of the development. Table 5 outlines the significant
improvement over the standard mquited for bullding regulations compliance achieved by following this
strategy.

Table 4. Bite wide Fabric Energy Efficiency of proposed development

— e

Site-wide Target Fabric Ensrgy Efficiency {TFEE) §4.02
|

ks
b

Site~wide Dwei!ing( git;g, Energy Efficiency e

Saving from demand reduction 5.88 10.52

Congition 20 of the planning approval requires a 10% reduction in energy demand. The demand redustion
measures. which have been prioritised in accordance with the engrgy hisrarchy approach to sustainable
construction to deliver approximately 7.7% of the required demang reduction, ang showh in Table 8.

Table 6. Reduction in energy demand

Site-wide Compliant Energy Demand 589,582

Site-wide Proposed Ensrgy Demand 543,949

Saving from demand reduction 45,633 i 7.74
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Low Carbon and Renewable Energy Systems

Condition 20 of oulline planning consent BEM&17/PL requires 7 10% reduction in energy demand, or at
least 10% of the energy demand to be supplied through fow carbon or renewable solutions.

A 7.74% reduction is achisved through improved fabdc measufes. This strategy proposes the ramaining
2.26% for the requiremant is met ihrough fow carbon and renewable energy systems.

A fult range of low carbon and renewable energy systarns have been assessed for their potential to deliver
suitable emission savings, oullined below.

Combinad Heat and Power {(CHP) and District Energy Nebworks

A CHP unit is capable of ganerating heat and electricity fram a single Jus) source. The electricity generatad
by the CHP unit used to displace elechicity that would otherwise be suppiied from the nalional grid, with the
heat generaled as a by-product utifised for space and water heating.

There are no sultable heating netwerks in the vicinity, and the economic and techriical viability of 8 CHP
system is largely reliant on a consistent demand for heat throughout the day o enstre that it operates for
over 5000 hours per year. Heat demand from residential schemes is not conducive to efficient system
operation, with a defined heatirg season and intermittent daily profite, with peaks in the moming and the
avening. Further to this, the fow heat density and the small-scale nature of the development lead io the
conclusion that a CHP systern§s not considered feasible for this development.

Wind Power

A preliminary. exaraination of the BERR wind speed database indicates that aversge wind speeds at 10m
above ground level are around 5.0mis?, Wind turbines at this site are therefore unlikely to generate sufficient
quantiies of electrical energy to be cost sffective?.

Locating wind turbines adjacent to areas with buildings presents & number of potential obslacles to
deployment. These include the area of land onsfie required for effective: operation, installation and
maintenance access, environmental impact from noise and vibration, visual impact on landscape amernity
and polential turbulerice caused by adjacent obstacles. For these reasons wind power is not considered
feasibie.

Building Scale Systems

The remaining rehewabie or low carbon energy systerns considered potentially feasible are al a buliding
scale. These are as Tollows;

» ingividual biomass heating
o Solar thermat
s Solar photo-voltaic (PV)

The advantages and disadvantages of these lechnologies are evaluated in Tables 7-9.

3 NOABL Wind Map (hitp/iwww.rensmari.com/Weather/BERR)
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Table 7, Biomass Heaiing feasibility appraisal

\\ _ Pelnial g \ \\\\\\\

Potential to significantly reduce CO enissions o Alocal fuel supply is requirad to avoid increased
as thermajority of space and watler heating will transport emissions
be supplied by a renewable fuel

/

» Fuel delivery, managenent and security of supply
« Decreased dependence on fossil fuel supply are critioal

+ Space is requirad to store fuel, a thermal store
and plant

» A maintenance regime would be required even
though modern systems are relatively low
maintenance

s Building users or a management company must
be able to'ensure fusl is supplied to the boller as
required. This may have a negalive impact on
marketing of buildings

» Local environmental impacts potentially include
increased NOx and particulate emissions

Biomass heating is considered technically feasible in iarge dwellings provided sufficient space can be
accommadated for fuel supply, delivery and managementi. It is not considered feasible in smaller houses or
apaitments.

ARUN DISTRICT COUNCIL BE/22/18/DOC




L

» Miture ang refiahle technology offsefling the fuel | « Instalialion is resiricted to favourable orientations

_

required Tor heating waler (typically gas) on an individual building basis
s Solarthermal systems require relatively fow « The benefit of installation is limited (o the water
maintenance heating demand of the building

s ~50% of hot water demand in dwellings can be « Safe access must be considered for maintenancs
rnatannually and service checks

» Buildings need fo be able to accommodate a
farge solar hot water cylinder

s Distribution fosses can be high if jong runs of hot
watsr pipes are required

s Visual impact may be a concerrt in speciat
landscape designations {8.g. AONB)

Solar thermal systems are considered techsically feasible on all buildings with suitable roof
orientations and space to acoomimodate hot water cylinders,

Table 9. Solar Photovoliaic systems feasibility appraisal

s. \:,\\;;

« The technology ofisels the high carbon content s Poor design and instalfation can lead {o fower

of grid supplied slectricity used for lighting, than expected vialds {s.g. from shaded locations)

pumps and fans, appliances and equipment

« instaliation is resiricted to favourable orientations
o Mature and well proven technology that is

P . . f ae . J
ratatively easily inlegrated into buiiding fabric + Occuplers reay not benefit from Feed i Tanff

payments where the contrant is held by a landiord

» Solar resourcels ot lirited by energy loads of
the dwelling as any excess genaration can be
iransferred o the national grid

« Safe gogess must be considered for maintenance
and service checks

o Visual impact may be a concern in special

= P ersrall i ry i ) .
P\-gystems generaliy require very littie landscape designations (&.g. AON)

maintenance
+ Reflected light may be a concerti in some
locations

« Occupiers cauld benefit from Feed in Tariff
payments

PV panels are considered technically feasible for all bulldings with suitable roof orlentations.
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Summary

Air source and groung source heat pumps have not bean considered in detail for this scheme - whils! they
are highly efficlent, both technalogies rely on grid-sourced sleciricity and therefore potentially increase the
CQO; emissions associated with the development.

Follawing the appraisal of renewable and low carbortechnologies the following technologies are considered
io be technically feasible (o some of the plots on this scheme;

= Biomass heating to the larger houses that have space 1o store fuel and a thermal store.

« Solar thermal collectors to the houses that have space to incorporate a hot water oylinder and have
suitable roof orientations.

»  Solar photovoltaic panels to the dwellings that have sultable roof orientations.

Proposed renawable ensrgy systems

The total energy demand in a Building Regutations compliant scenario is caloutaled at §89,582kWHh, where a
7.74% reduction is achieved through a fabric first approach for the proposed development. it is proposed
that solar pholovoltaic (PV) systems are inslalled to deliver the remaining 13,500kWhfyr required to meet the
10% requirement set out in Condition 20 of suilline planning consent BEAS/T/PL.

PV Distribution

The PV panels will be distiibuted o take advantage of favourable pitch and orientalion where feasible, and
grouped into cost-effective systern sizes to ensure that the capital cuttay for the sysiems is biased towards
the energy-producing element — ie. the panels themiseives - rather than the balance of system components,
This will additionally ensure that any ongoing maintenance requirements, including replacing the inventers
during the working life of the panels, is minimised.

An example distribution schedule developed in conjunction with a specialist PV designer is included in
Appendix A gvidencing how an output of 13,721kWh.can be achieved 1o exceed the requirenent. A site plan
is included in Appendix B to reference plots included in the PV schedule,
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6.2

Combining an improved fabric specification with renswable technologios provides an overall energy
raduction of 10.03% over that required Tor Bulfding Regulations compliance, in Hine with the energy bierarchy
outlined In this staternenl. Table 10 outlines the reductions achieved by taking this approach.

Table 10. Qverall Energy Reduction Achieved

Energy Demand ~ Part L Compliand

589,582

Eneray Demand -~ Az Designed

543,948

Energy Demand Reduction 45,833 7.74
Contribution reguired by renewables 13,500 2.29
Total achieved 59,133 18.03

Table 11 shows how this apgroach substantialy reduces the site-wide COy beyond thuse required for Part L

coraptiance.

Tabile 11. Qverall Energy Reduction Achieved

Reduction after fabric improvemant

7.877

C0; Emissions ~ Part L Compliant 139,654
£z Emissions ~ As Designed 131,677
£02 Emissions after renewables 124,670

T

5.71

After renewables

14,984

1073
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7.4

7.6

Conclusions

The statement has been prepared in support of the developmernt at Land West of New Barn Lane.

The priraary purpose of this statement is to address Condition 20 of cutling planning consent BEM&/MT7/PL,
granted in May 2017 relating to energy demand reduction and renewable energy systems.

This statement demonstrates that the development will Incorparate a nuniber of energy demand reduction
measuras in-accordance with the anesgy hierarchyfabric first approach 1o sustainable constrantion,

improvernanis In insulation, a reduction in thermal bridging and unwanted air leakage paths and further
passive design measures will ensure that snergy demand and consequent SO emissions are minimised,
delivering an emissions reduction of 5.71% above the level required for Building Regulations compliance
and an imported energy demand reduction of 59, 133kWh eqguivaient to 10.03% of the baseline demand.

Solar pholovoltaies constitutes the preferred renewable technology for this site, after a range were
considered. A system capacity of at Jeast 13,500kih is required to comply with the 10% energy demand
raquirerent conditioned for this development, when combined with the energy savings achieved through an
improved fabric specification.

An example PV schedule has been designed by a spaciglist designer to avidence how the regoirement can
bemet. The solution in this case demonstrates how 13,721kWh can be provided through PV,

The combined energy demand reduction measures and renewabis energy systems. proposed will deliver an
overall saving of 10.03% acrass the proposed development.
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Appendices

Appendix &: Preliminary PV Schedule
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