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1| Executive Summary

1.1

1.2

1.3

1.4

1.5

1.6

Iceni Projects Ltd was commissioned by Reside
Developments Ltd to produce a Sustainability
Statement for the proposed development of the Land
at Bayards, Level Mare Lane, Eastgate, West Sussex.

This application proposes the development of the
site to provide up to 69 residential dwellings, of which
approximately 30% will be provided as Affordable
Homes, together with access, parking, landscaping
and other associated works.

Sustainability is a core consideration of the application
and has been considered from the outset. Resource
and water efficiency have been maximised, whilst the
production of waste and pollution is to be minimised,
thus ensuring the impact of the proposal on its
immediate surroundings and the environment as a
whole is minimised.

Consideration has been givento the Arun Local Planin
the formulation of this strategy, aiming to minimise the
environmental impact of the proposed development
during construction and operation, and to ensure the
development is constructed to rigorous sustainability
standards.

The proposed strategy has been based around the
objectives of the Arun Local Plan, particularly Policy D
DM1. Insummary, based on this strategy, the proposed
development:

Will promote walking and cycling, and deter private
car ownership;

Will minimise internal water consumption to 105
litres per person per day;,

Will incorporate measures to maintain and improve
site biodiversity, including retaining the existing
boundary vegetation and including biodiverse
planting;

Will reduce surface water runoff rates through the
use of sustainable drainage measures, including
permeable paving and cellular crates drained via
infiltration; and

Will  minimise energy demand through the
specification of low U-values, low air permeability
and low thermal bridging to reduce heat loss.

By designing to rigorous energy standards and
employing low carbon and renewable technology, the
application will respond directly to the standards set

ARUN DISTRICT COUNCIL AL/113/21/0UT
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out by Arun District Council. These measures combine
to provide a minimum carbon dioxide emissions
saving of 12.9%, compared to the Part L:2013 baseline,
exceeding the Arun District Council requirements
through on-site means alone.

Overall, the proposals constitute sustainable
development in accordance with national and local
policy requirements, and will provide a development
that seeks to promote these principles in operation.
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2.1 Ilceni Projects have been commissioned by
Reside Developments Ltd to produce a combined
Sustainability and Energy Statement for the proposed
residential development on the Land at Bayards, Level
Mare Lane, Eastergate, West Sussex.

22 The application site occupies an area of 2.1 hectares
and is located west of the village of Walberton in West
Sussex. The site is a flat, greenfield site that is currently
in agricultural use and is well screened by trees and
hedgerows.

23 Fontwell Racecourse is located immediately to the
north of the proposed site, whilst a former equestrian
centre, Northfields Cottage, is situated to the south.
The recently approved development to provide 42
dwellings at the Land to the west of Fontwell Avenue
forms the eastern boundary of the site, beyond which
lies a stretch of predominantly large, 20" Century
detached dwellings running in the north and south
direction. To the west of the site is the Northfields
Country House and its associated grounds.

24  This document details the sustainable design and
construction measures adopted by the proposed
development and gives an overview of the design
proposals that will ensure the development operatesin
a sustainable manner over the lifespan of the scheme.
The Sustainability Statement report headlines will
provide a framework for the project team to operate _ ; o P i
consistently within sustainability guidelines set out by T i _ : QEREREY (/[
Arun District Council. 5 £ _ | “”””mr.”:f,'r'nm.r'::_

Frrr |
ST TR
- 'Hrrllr”rlrnurr”'

25  The report is structured to meet these guidelines as
follows:

- /

Section 3 summaries the proposals;

£N

5
Q)C )
Section 4 discusses the planning context and \ Eastergate Lane

policies which are relevant to sustainability; >
/3

Section & discusses the development response to : : §

the policy drivers for sustainability; S e 98 ~

Section 6 discusses the development response to >

the policy drivers for energy; and

Section 7 summarises the development's design
response.

Figure 2.1 Aerial view of the site, marked in red

Sustainability Statement | 3
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3.1 The description of development is as follows:

Outline permission for up to 69 dwellings with access,
parking, landscaping and associated works. All matters
reserved apart from access.

32  The illustrative masterplan is shown to the right 5= Bl wtlE | Svei Mace Lans
in Figure 3.1. The site location plan is provided in % g,
Appendix A1.

o~

'y ' \. .
s 1) 2
e

Exiéting Trees &

Figure 3.1 lllustrative Masterplan
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41 Sustainable development approaches are
incorporated within policy and regulation at national
and local levels, as set out within this section.

NATIONAL

Climate Change Act 2008

4.2

4.3

44

On 26" November 2008, the UK Government
published the Climate Change Act 2008; the world's
first long-term legally binding framework to mitigate
against climate change. Within this framework, the Act
sets legally binding targets to increase greenhouse
gas emission reductions through action in the UK and
abroad from the 60% target set out in the Energy White
Paper, to 80% by 2050.

As required under Section 34 of the Climate Change
Act, the Sixth Annual Carbon Budget was accepted by
the Government in April 2021. This sets out a budget
for UK emissions for the period 2033-2037.

Following a commitment in June 2019, the Climate
Change Act has been amended to target net zero
emissions by 2050.

Climate Change Act 2008
CHAFPTER 27
CONTENTS

FAkT1

CAR BN TARCET AND WIDCETING

The target for 2050

arget or baseline year

Carbuon Buadgeting

4 Carboni budgets
5 Levelof carbon budgels

e
r amending tacget percentages
dgetary pericds

in connection with catsan budgets
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45

46

4.7

The Department for Communities and Local
Government determines national policies on different
aspects of planing and the rules that govern the
operation of the system. Accordingly, the National
Planning Policy Framework (NPPF), which came into
force in March 2012 and was updated in February
2019, aims to strengthen local decision making.
Additional updates have since been made through
the latter half of 2020 and in January and July 2021
to reflect changes related to use classes, permitted
development rights, the calculation of housing
need, and requirements to achieve beauty alongside
sustainability.

Paragraph 10 of the NPPF confirms that at the heart
of this document is a “presumption in favour of
sustainable development”, and that development
proposals that accord with an up-to-date development
plan should be approved without delay.

Paragraph 7 states that the purpose of the planning
system is to contribute to the achievement of

Ministry of Housing,

Communities &
Local Government

National Planning Policy Framework

4.8

sustainable development. At a very high level
the objective of sustainable development can be
summarised as meeting the needs of the present
without compromising the ability of future generations
to meet their own needs.

Achieving sustainable development means that the
planning system has three overarching activities,
which are interdependent and need to be pursued
in mutually supportive ways (so that opportunities
can be taken to secure net gains across each of the
different objectives):

An Economic Role - ensuring the provision of land
and infrastructure needed to help build a strong,
responsive and competitive economy.

A Social Role - supplying the required amount
of housing while at the same time ensuring and
building strong, vibrant and healthy communities.
Ensuring that the built environment is sited around
accessible local services which help support a
community’s health, social and cultural well-
being.

An Environmental Role - ensuring development
contributes to the protection and enhancement of
the natural, built and historic environment through
the improvement of biodiversity, minimising the use
of natural resources and production of pollution /
waste, and guaranteeing sufficient adaptation to
climate change.

National Planning Practice Guidance

Climate Change - advises how planning can
identify  suitable mitigation and adaptation
measures in plan-making and the application
process to address the potential for climate change.

Design - design impacts on how people interact
with places and can affect a range of economic,
social and environmental objectives. The guidance
states that planning policies and decisions should
seek to ensure that the physical environment
supports these objectives.

Natural Environment - explains key issues
in implementing policy to protect biodiversity,
including local requirements.

Renewable and Low Carbon Energy - the
guidance is intended to assist local councils in
developing policies for renewable energy in local
plans, and identifies the planning considerations

for a range of renewable sources.

Future Homes Standard 2025 (March 2019)

4.9

4.10

Within the Spring Statement 2019, The Chancellor
announced the future introduction of the Future
Homes Standard 2025. The Standard will mandate
the end of fossil fuel heating systems in new homes
from 2025 and target “world-leading levels of energy
efficiency”. In doing this, the Standard aims to utilise
green technology to reduce environmental impacts,
as well as reducing consumer energy bills.

This Standard is expected to build on the Prime
Minister's Clean Growth Grand Challenge mission,
which aims to at least halve the energy usage of new
build properties by 2030. It also looks to halve the
costs of renovating existing buildings to achieve a
similar standard of energy efficiency as new buildings,
whilst improving their quality and safety.

Ministry of Housing,
Communities &
Local Government

The Future Homes Standard

2019 Consuitation on changes to Part L (conservation
of fuel and power) and Part F (ventilation) of the
Building Regulations for new dwellings

Sustainability Statement | 7
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LOCAL

411  The Local Plan sets out the vision for the future of the
District of Arun and guides development to achieve
that vision. The Vision for the District is:

By 2031 Arun will be a safer, more inclusive, vibrant
and attractive place to live, work and visit. Arun’s
residents will be healthier and better educated, with
reduced inequalities between the most and least
affluent.

412 The purpose of the Local Plan is to encourage
sustainable development and manage future growth
whilst ensuring that change across the District is
appropriate to meet local need. The following policies
are considered of great relevance to this proposal:

Policy SD SP1: Sustainable Development.
Introduces the Council's presumption in favour
of sustainable development contained within
the NPPF. The Council will work pro-actively with
applicants to jointly find solutions which mean that
proposals can be approved wherever possible

Adoption Arun Local Plan 2011-2031 (July 2018)

Arun District Council

8 | Sustainability Statement
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and to secure development that will contribute to
social, economic and environmental conditions.

Policy Gl SP1: Green Infrastructure. Requires
the existing Green Infrastructure Network to be
considered at an early stage of the design process
for all major developments. These developments
must be designed to protect, in particular from
light pollution, and enhance existing Green
Infrastructure assets and the connections between
them.

Policy D DM1: Aspects of Form and Design
Quality. When considering any application for
development the Council will have regard to the
following aspects:

a. Character: reflecting or improving on the
character of the site and the surrounding area;

b. Appearance/attractiveness: demonstrating
a high standard of architectural principles to
reflect the local area;

c. Impact. having minimal impact to users and
occupiers of nearby property and land;

d. Innovation: embracing innovative design, new
technologies and construction techniques;

e. Adaptability: acknowledging diversity and
difference;

f.  Crime prevention: providing security measure
that make places feel safe;

g. Trees and woodland: incorporating existing
and new tree planting;

h. Solar gain: maximising sunlight and passive
solar energy;,

i. Public realm: providing or enhancing layoults,
streets and public spaces so that they are
attractive, socially inclusive, safe and adaptable;

j. Layout - movement: utilising existing networks
or improving access via a variety of integrated
network to a range of locations and land uses;

k. Layout - legibility: delivering or contributing to
the ease of navigation within new or existing
development schemes;

. Public art: incorporating public art where there
is capacity to do so;

m. Density: making efficient use of land whilst
providing a mix of dwelling types and
maintaining character and local distinctiveness;

n. Scale: reflecting the character of the locality in
terms of the scale of development; and

0. Aspects of form and design quality: complying
with the Arun District Council Design Guide.

Policy ECC SP1: Adapting to Climate Change.
States that the Council will support development
which is located and appropriately designed to
adapt to impacts arising from climate change such
as the increased probability of tidal and fluvial
flooding; water stress; health impacts as a result of
extreme temperatures and a decline in the quality
of habitats and richness of biodiversity. In order to
achieve this, development must be designed to
take account of the following issues:

a. Location (inrelationtofloodriskand vulnerability
to coastal erosion);

b. Water efficiency;
¢. Shade, cooling, ventilation, solar gain;

d. Connectivity to the green infrastructure
network;

e. Layoutand massing;

f. Resilience of buildings and building materials to
extreme weather events; and

g. Capacity of drainage systems and incorporation
of Sustainable urban Drainage Systems (SuDS).

Policy ECC SP2: Energy and Climate Change
Mitigation. All new residential and commercial
development will be expected to be energy
efficient and to demonstrate how they will:

a. Achieve energy efficiency measures that reflect
the current standards applicable at the time of
submission;

b. Use design and layout to promote energy
efficiency; and

c. Incorporate decentralised, renewable and low
carbon energy supply systems, for example
small scale renewable energy systems such as
solar panels.

All major developments must produce 10% of
the total predicted energy requirements from
renewable or low carbon generation on site, unless
it can be demonstrated that this is unviable. Energy
efficiency measures will be taken into consideration
when the total predicted energy requirements are
calculated. The Council will consider ‘allowable
solutions’” where it is clearly demonstrated that
the provision of on site renewable or low carbon
energy generation is unviable or not feasible.

Policy ENV SP1: Natural Environment. Arun
District Council will encourage and promote the
preservation, restoration and enhancement of
biodiversity and the natural environment

through the development process and particularly
through policies for the protection of both
designated and non-designated sites. Where
possible it shall also promote the creation of new
areas for habitats and species.

Policy ENV DM5: Development and
Biodiversity. Development shall, in the first
instance, seek to achieve a net gain in biodiversity
and protect existing habitats on site. They shall
also however incorporate elements of biodiversity,
including green walls, roofs, bird and bat boxes
as well as landscape features minimising adverse
impacts on existing habitats. Development
schemes shall also be appropriately designed to
facilitate the emergence of new habitats through
the creation of links between habitat areas and
open spaces. Together these provide a network
of green spaces which serve to reconnect isolated
sites and facilitate species movement.

Policy W SP1: Water. Arun District Council will
encourage water efficiency measures in order to
protect the District’'s water resources and enhance
the quality of the water environment which
supports a range of habitats and ecosystems.
Development will be encouraged to make active
use of surface water as a design feature and
permitted where it identifies measures to improve
and enhance waterbodies, coastal habitats or
provides additional flood relief.



The Council will also support development that:

a. Is appropriately located, taking account of flood
risk and promotes the incorporation of appropriate
mitigation measures into new development,
particularly Sustainable Drainage Systems that
reduces the creation and flow of surface water and
improves water quality;

b. Reduces the risk to homes and places of work from
flooding whilst increasing biodiversity; and

c. Delivers a range of community benefits including
enhancing the quality of life and providing greater
resistance to the impact of climate change.

Policy QE SP1: Quality of the Environment.
The Council requires that all development
contributes positively to the quality of the
environment and will ensure that development
does not have a significantly negative impact upon
residential amenity, the natural environment, or
upon residential amenity, the natural environment
or upon leisure and recreational activities enjoyed
by residents and visitors to the District.

The location of existing industrial and commercial
uses, including waste management uses, must be
taken into consideration when assessing proposals
for development sensitive to noise, light, odour and
outputs to air. This is to ensure that land allocated
for these uses are protected and to ensure that
the amenity of new developments and facilities
is safeguarded from the impacts of incompatible
land uses.

Sustainability Statement | 9
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Reducing Pollution

51  This Sustainability Statement for the proposed  air pollution Light Pollution quality of these aquifers during the construction
development of the Land at Bayards is divided into o . ' phase, the following measures will be implemented
two main parts: 54  As detailed in the Air Quality Assessment undertaken 57 Inorder to limit the impact of the proposals in terms of as part of a Construction Environmental Management

_ by Air Quality Consultants in August 2021, the light pollution,itis recommended within the Ecological Plan (CEMP):
The sustainable development response of the proposed development does not fall within an Air Impact Assessment, provided by Lizard Landscape _
ove(;all develo%min.t P;asl. begnDiﬂsiestetﬁ u:mg Quality Management Area (AQMA). The proposed Design gn((jj Ecolog;ij in \July20h2c1;,tgatexternalligokg}ng Use of oil separators;
guidance provided in Policy of the Arun development is located well away from any busy Is provided in accordance with Guidance Notes 08/1 , : - :
Local Plan and associated documents. roads inan area of good air quality, and it is anticipated ‘Bats ErArtiﬁcri]al lLigk;tingf lin hthe Lﬁ}K’. I}his includesf Clear marking and signage of drainage stems;
i minimising the levels of light within the vicinity o Qi ; i il delivariaa:
The carbon dioxide (CO.) emissions reduction that future residents of the proposed development oo gd e gd o 31’1 Provision of bunding for on-site fuel or oil deliveries;
2 PR will experience acceptable air quality. Whilst the € retained mature trees and hedgerows, as well as and
strategy for the proposed dwelling is based - " lina the liaht d d d f th
on the Energy Hierarchy to provide a rigorous proposed development will generate additional traffic angllng l? Ight downwaras and away from these f f f
i iani ecological features. Provisi bundi leani tivit
methodology. This strategy, which maximises cost- O][; thte lotcal roaq r;.etwork, thfre will b? nol S'gg('jf"(;am 9 rovision ofbUnding forareas of cieaning activity,
effective opportunities for emissions reductions, is eftects at any exisling, sensitive receplor. In addition, 446 pollution 59  During the operation of the development, a surface
I : . during the construction works a range of best practice ) :
detailed in Section 6 of this report. 2 . : _ o water management plan will be implemented, and the
mitigation measures wil be implemented to reduce s Although no waterbodies are located within a relevant proposed sustainable drainage system willemploy on-
52  Anoverview of the proposed sustainable design and dust emissions and the overall effect will be 'not distance of the proposed site to be impacted with , . RN )
. : [ . . X ) - Site attenuation to aid in mitigating the contamination
construction features for the scheme, which address significant. Overall, the construction and operational respect to water pollution, the site does fall within a of the underlying aquifers
the policy requirements of the NPPF and Arun District air quality effects of the proposed development are Special Protection Zone (SPZ)1. This indicates that '
Council's collection of policy documents, is provided judged to be ‘not significant’ the Secondary A aquifers that are present within both
within this section under the following headings: . . the underlying bedrock and superficial deposits, as
Noise Pollution ) i ) .
RedUCi Lt illustrated in Figure 5.1, are considered as a potential
educing potition 55 A Noise Assessment was undertaken by Hepworth source of drinking water. In order to safeguard the
Adapting to the effects of climate change Acoustics Ltd in July 2021, which found that no special
. _ o _ noise mitigation measures will be required as part of
Protecting and enhancing biodiversity the proposed development. It is concluded that the
) use of standard double glazing on all dwelling facades,
Health and well-being as well as measures to minimise air permeability, will Site Lorafion
Materials and waste aid in mitigating noise break-in from the surroundings
to the habitable spaces of the proposed residences.
53  lIssues relating to energy conservation and renewable Pri*::gieon

follow in a dedicated section.

Land Contamination

5.6

The Preliminary Land Investigation Report, prepared
by Soils Limited in July 2021, concludes that there is
no risk of contamination on the site. However, should
any contaminated soil or materials be discovered on
the site, it is recommended they be quarantined. An
appropriate third-party Environmental or Engineering
Consultant, as well as the Local Authority, should
then be consulted to implement a suitable mitigation

Z_tontwell
Sevites

. “
. « Ny ton/; »

R \_é Walberto
stergate, ?ngﬁial\ﬂl&,ﬂ

Zones

;//""/{ Local Information
W Soluble Rock Risk

. Principal

Secondary A

. Zone I - Inner Protection Zone
U Zone T - Subsurface Activity

. Principal

| Secondary A

strategy.

. Secondary B . Secondary B . High . Zone II — Outer Protection Zone
Secondary (undifferentiated) Secondary (undifferentiated) B Medium - High [ ] zone 11 - Subsurface Activity
Unproductive Unknown (lakes + landslip) Medium . Zone 111 — Total Catchment

D Zone III - Subsurface Activity
. Zone of Special Interest

Unproductive Medium — Low

- Low

. Unproductive

Figure 5.1 Underlying aquifers and water vulnerability
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Adapting to the Effects of Climate Change

510  With water resources becoming increasingly scarce 514 As shown in Figure 5.2, the proposed development It is intended that the whole site will be drained via 518 In order to protect the development against
as the climate continues to change, internal water site falls wholly in Flood Zone 1. This indicates that infiltration. overheating in the future, a number of key design
consumption should be as efficient as possible. there is a very low risk of flooding from fluvial or tidal _ _ . features have been proposed to ensure the proposals
The dwellings will target a maximum daily water sources within the site boundary. 617  The employment of this sustainable drainage system are resilient to increased temperatures which may be
consumption of 105 litres of water per person, based _ S is anticipated to aid in the management of surface experienced as a result of climate change. A summary
on the DCLG water efficiency calculator for residential ~ 516 The risk of surface water flooding within the proposed water runoff, post-development. Through managing of the measures to be included to reduce the risk of
dwellings. This will allow for an additional 5 lites per development site is also shown to be very low, as surface water in this way, the risk of flooding within the overheating is provided below.
person per day for external water usage. The full details displayed in Figure 5.3. site itself, as well as within the surrounding area, will be

i i i [ sufficiently mitigated. Minimisation of internal heat generation through
of the water calculation are provided in Appendix A2. 516 As detalled within the Flood Risk and Drainage y mitig energy efficient design g g

511  The following form a basis for the residential dwellings Assessment, prepared by Paul Basham Associates in
to be provided as part of the proposals, subject to August 2021, surface water is to be managed on-site Heat gain from lighting is kept to a minimum via
change at later, detailed design stages: through the employment of permeable paving to drain an energy-efficient lighting design solution.

all roads and driveways, and cellular crates located o - o
Low volume dual-flush toilets of 6/3 litres; within rear gardens and open spaces to drain all roofs. The availability of natural light is maximised by
optimising the light transmittance of the glass

Hand wash basin with flows no higher than 4 litres/ elements of the facade.
minute, and rates not exceeding 5 litres/minute for
kitchen sinks: Heat gains from equipment will be minimised

: : through the specification of low energy systems.
Baths (where fitted) with a capacity to overflow not |:I Site Location
higher than 160 litres; and, Cogdriak
Showers with a flow rate of 8 litres/minute using a . Reduction of the amount of heat entering the
flow restrictor. - building in summer

512 Whilst unlikely to be specified by the developer, . The building facades have a limited amount of
to further reduce intemal water consumption, it Maduen glazing to mitigate direct solar heat gain while
is recommended that washing machines with a optimising daylight penetration.

Water Consumptlon no higher thah 8 lltrgs/kg, and Management of the heat within the building
dishwashers with a water consumption no higher than =
1 litre/place setting, are selected by future residents. The proposed dwellings will have high ceilings,
promoting increased air movement and
Figure 5.2 Site-specific fluvial/tidal flood risk St.ra,t'ﬁcatlor,]( Whereby Wa‘rmer air rises, thus
513 To achieve water savings outside the home, the aiding to mitigate overheating.

following measures are proposed:

Provision of external water butts to collect rainwater

I:I Site Location
- ‘\\A

Flood risk

Passive ventilation

Openable windows on multiple aspects across

for garden irrigation and other external uses; and ES . . ; .
> all floors will provide a passive ventilation
The incorporation of drought-resistant planting n Hit strategy that utilises cross-flows to maximise
within the landscaping scheme to reduce the 7 / . the potential for natural ventilation across the
volume of water required for upkeep of landscape - , - scheme.
» ==

planting throughout the development.

12 | Sustainability Statement
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Mery low

Figure 6.3 Site-specific surface water flood risk

Mechanical and active cooling

No cooling is proposed for the scheme.



Protecting and Enhancing Biodiversity

Protecting Features of Ecological Importance

5.19

520

521

522

5.23

The Ecological Impact Assessment, prepared by Lizard
Landscape Design and Ecology in July 2021, confirms
that the site is formed of common, widespread habitats
of site to local ecological value. The floral diversity
identified on the site was concluded to be generally
very low, with the majority of the site dominated by
heavily grazed improved grassland.

There are no designated sites located within a 2km
radius of the proposed development site. The South
Downs Natural Park is sited approximately 1km north
of the site, whilst the Eartham Pit, Boxgrove and
Fairmile Bottom Sites of Specific Scientific Interest
(SSSls) are located 3km north west and 4km north east
of the proposed site, respectively. Although the site is
located within the Impact Risk Zone (IRZ) of Fairmile
Bottom SSSI, it is considered that the proposed
scheme will not have a significant adverse impact on
this statutory protected site.

Two Sites of Nature Conservation (SNCIs) are sited
within the locality of the proposed scheme; Fontwell
Racecourse SNCI is located 0.15km north west,
and Slindon Bottom SNCI is sited 1km north of the
proposed site. However, as the proposed scheme
will fall neither adjacent to, nor within an SNCI, it is
considered unlikely that the development will have
an adverse effect on these sites. This is result of the
distances between the proposed site and the SNCIs,
as well as the lack of direct connectivity.

The vast majority of the site is dominated by improved
grassland, with a small paddock to the north that is
currently ungrazed and long. The eastern boundary
is lined with a wooded shaw, with cypress, beech,
poplar, ash and hawthorn tree species present.
Scattered mature trees are also present within the
northern boundary.

The site is considered to be of negligible value to
reptiles, amphibians and badgers and dormice. The
mature treeline on the eastern boundary of the site is
considered likely to provide foraging and commuting
opportunities for local bat populations. These mature
trees, as well as the hedgerow present on the south-
western boundary of the site, are also considered likely
to provide opportunities to breeding and nesting birds.

ARUN DISTRICT COUNCIL AL/113/21/0UT

To ensure the proposed development does not
adversely affect species potentially using the
site, @ number of mitigation, compensation and
enhancement measures are proposed, as follows:

Works during the construction phase should be
undertaken in accordance with the guidance
provided within ‘The Control of Dust and
Emissions During Construction and Demolition’
SPG, published by the Greater London Authority
(GLA) in 2014. This considered as best practice in
minimising the impacts on surrounding designated
sites and priority habitats.

All retained trees and hedges should be protected
with tree protective fencing in accordance with
BS5837:2012, and all fuel and hazardous materials
should be stored at least 5m from hedge and
treelines.

The proposed Landscape Strategy, addressed
below, should replace lost habitats with further
areas of amenity grassland, introduce shrub areas
within private gardens, and provide new native
tree planting, wildflower meadow and hedgerow
planting within public open spaces. This will aid in
increasing the overall biodiversity value of the site.

The existing boundary vegetation should be
reinforced, and new hedgerow planting, with
species-rich hedgerow and shrubs, should be
provided at the western boundary.

External lighting should be provided in accordance
with Guidance Notes 08/18 ‘Bats & Artificial
Lighting in the UK’ to minimise disruption to wildlife.

The clearance of any hedges, shrubs or trees
should take place outside of the bird nesting season
or,where this is not possible, with the assistance of
a Suitably Qualified Ecologist.

The provision of bird nesting boxes, integrated bat
boxes, log piles and other insect features across the
site will aid in supporting local wildlife populations.

Landscaping and Green Infrastructure

The proposed Landscape Strategy has been
influenced by existing site features and landscape to
provide a development that draws in the character of

5.26

527

the surrounding countryside.

The site entrance widens to reveal a view across the
open space that is to be provided at the centre of the
scheme with the entrance green also acting as a green
corridor to allow for wildlife movement throughout the
site.

The eastern boundary of the site, parallel to Ham Brook,
will be planted with natural species, creating a natural
buffer to set dwellings back from the brook, create
habitat for wildlife species, and enhance biodiversity.

528

5.29

5.30

A green buffer edge will also be provided on the
remaining site boundaries to protect existing trees and
hedgerows, and to create a softer character towards
the countryside edges.

Landscape pockets will also be incorporated to the
west and north to further emphasise the rural setting
and soften the development.

The proposed Landscape Strategy is illustrated in
Figure 5.4 below, with the areas to which each of the
groups detailed above are to cover also highlighted.

1. Main Access Road
Providing green verges & pedestrian connections

2. Key Landscape Views
Celebrating existing & proposed site features

3. Public Open space
Providing SuDS solutions and rural character with smail village
green spacesintegrated to reflect surrounding villages

4.Garden Amenity Space
Generous front and rear amenity gardens to all plots

5. Active Frontages
Properties turned to address open space
for natural survellance

6. Green Edges
fReinforced planting provision along wide green buffers to
protect site boundaries & encourage biodiversity

Figure 5.4 Proposed Landscape Strategy
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Health and Well-being
Access to Nature

531 As part of the proposed Landscape Strategy, green
infrastructure will be woven throughout the scheme.
The existing vegetation at the site boundaries will be
maintained and enhanced as far as possible, open
amenity space will be provided, and private back
gardens will be included with the majority of the
proposed dwellings.

532  Throughthe provision of planting and soft landscaping
in both private and public spaces across the scheme,
future residents will have ample access to nature on
their doorsteps. This will contribute to the health and
well-being of the future residents by aiding in reducing
stress and improving mental health.

Air Quality

533 By encouraging future residents to reduce their
reliance on conventional combustion-engine vehicles,
the associated pollutants, such as sulphurous oxides
(SOx) and nitrous oxides (NOx), will be reduced, thus
contributing to improved local air quality.

534 The extensive planting, planned as part of the
proposed Landscape Strategy, will also contribute
to the improvement of local air quality. This will be
supported through the delivery of additional green
infrastructure, as well as the maintenance and
enhancement of the existing boundary vegetation
and the woodland present to the west of the proposed
development site.

Communal Space

535 Itisproposed thatamenity open space will be provided
along the western edge of the development. This will
aid in bringing green space into the developed areg,
softening the built form along this edge.

536 Play areas will be provided within the central open
amenity space, and additional green spaces will be
provided within the west and north of the site, creating
landscape pockets.

Daylight

537  Access to daylight is associated with numerous health
benefits, including improved sleep and mental health.

538 As is demonstrated within the proposed masterplan,
the dwellings will be spaced an adequate distance

14 | Sustainability Statement
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5.39

5.40

from one another to ensure that overshading is
minimised, and the levels of natural daylight availability
within the dwellings is maximised.

The proposed fenestration will be balanced to provide
optimal levels of daylight, whilst also mitigating the risk
of overheating.

Areas of open space, both public and private, have
been configured to ensure the levels of sunlight
received are sufficient for creating desirable external
environments.

Encouraging Active Living

541

5.42

543

As outlined within the Transport Statement, prepared
by Paul Basham Associates Ltd. in July 2021, a
network of footpaths are to be provided throughout
the development, allowing permeability through the
scheme for pedestrians.

The site is also well-placed in terms of distance from
local amenities and services, which are accessible
both by foot and bicycle. This will help to encourage
future residents to travel via active transport methods,
reducing reliance on the private car, and encouraging
people to be more physically active.

A Travel Plan has been prepared by Paul Basham
Associates, which details how the future residents’ use
of safe, healthy and sustainable travel options will be
encouraged. As part of this Travel Plan, it is proposed
that a voucher amount of £150 will be offered to each
household towards the purchase of a new bike, a bus
pass, or cycle training sessions. It is anticipated that
the offer of this voucher, as well as the identification of
alternative modes of transport, will aid in encouraging
future residents to reduce their reliance on the private
car.

Security

5.44

The integration of public space throughout the
development, connected by a network of footpaths,
and overlooked by the proposed dwellings, will
provide natural surveillance.

Araa of Biogversily Enchanment
Amengy Open Space
Play Area

Devefopable Area

Figure 5.5 Proposed Open Space Strategy



Materials and Waste

5.45

5.46

5.47

548

5.49

5.50

The selection of materials is determined by
a variety of factors, such as the architectural
context, design rationale, embodied carbon and
maintenance requirements. For the proposed
development, consideration will be given to the
lifecycle environmental performance with materials
selected in consideration of the BRE's Green Guide
to Specification, aiming for A or B rated materials
wherever possible.

The use of locally sourced materials will be prioritised
wherever possible to reduce the impacts associated
with the transportation of materials. Using materials
produced in the local area will also aid in developing
the identity of the development, by ensuring itisin line
with the local character and context.

During detailed design of the building fabric,
consideration will be given to minimising the
environmental impact of materials, by selecting non-
toxic and robust materials to ensure longevity and a
minimal impact on the health of occupants.

Timberwillbe selected and purchased in consideration
of sustainability certification. It is intended that all
structural timber elements along with any timber
used for temporary uses, such as scaffolding, will
be sustainably sourced, e.g. from FSC and/or PEFC
sources.

During the construction phase, the principal
contractor will be required to implement a Site Waste
Management Plan (SWMP) which will detail who will
be responsible for resource management, what types
of waste will be generated, how the waste will be
managed (e.g. reduced, reused or recycled), which
contractors will be used, and how the quantity of waste
generated by the project will be measured.

Arun District Council currently run a weekly refuse
collection, and a fortnightly recycling collection.
ltems currently accepted for recycling include paper
and card, foil, glass bottles and jars, metal cans and
aerosols, cartons, and plastic bottles and containers.
Arun District Council also offers residents free visitor
experience days at the Ford Materials Recycling

ARUN DISTRICT COUNCIL AL/113/21/0UT
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5562

Facility, providing an opportunity to local residents to
see how their materials are being recycled.

Through their waste contractor, Biffa, the Council
also runs a Green Waste Club. Members of the Club
are issued with individual, dedicated green waste
disposal bins that are collected fortnightly by Biffa. The
green waste is then processed into compost for both
domestic and agricultural use, thus diverting it from
landfilland ensuring it is re-used effectively.

To encourage a greater proportion of the operational
waste to be diverted from landfill, it is proposed to
provide dedicated space of sufficient size and in
convenient locations for all dwellings. Internal storage
will be considerate of the Building Regulations,
Council, and other relevant requirements.
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6.1

6.2

6.3

6.4

6.5

With reference to the policy requirements, guidance
and industry best practice detailed in Section 4, a
comprehensive energy and carbon dioxide (CO,)
emissions assessment has been carried out for the
proposed scheme. The energy performance of the
scheme has been analysed and evaluated against
the most up-to-date iteration of Part L of the Building
Regulations and pertinent Arun District Council
policies, accounting for economic, technical and
functional feasibility.

The proposed energy strategy is based upon the
principles of the Energy Hierarchy on the basis that it is
preferable to reduce carbon dioxide emissions through
reduced energy consumption above decarbonisation
through alternative energy sources.

The tiers of the Energy Hierarchy are:
Be Lean | Use less energy
Be Clean | Supply energy efficiently

Be Green | Use renewable energy

Be Green

{Renewable energy sy

(Passive design and energy
efficiency of building systermns)

Figure 6.1 The Energy Hierarchy

Design recommendations were provided to Clague
Architects, and preliminary design assessments were
carried out to enable an energy strategy to develop
from an early stage.

In order to maintain a degree of flexibility in meeting
the 10% emissions reduction target, the measures
outlined below describe two example means of
meeting the relevant target. Therefore, the final
dwelling specification may be subject to change
during detailed design.

ARUN DISTRICT COUNCIL AL/113/21/0UT

‘Be Lean’

6.6

6.7

6.8

6.9

6.10

Use Less Energy

Within the first stage of the energy hierarchy, it is
proposed to incorporate high levels of passive and
energy efficientdesign measuresin order toreduce the
development’s energy consumption and associated
CO, emissions.

Passive design utilises daylight, solar energy, shading
and stack or wind driven ventilation to illuminate,
heat, shade and, where necessary, ventilate/cool the
building, thus requiring less (mechanical) energy, to
achieve the performance standards for the health
and well-being of the residents. This is known as
a ‘fabric first' approach due to the fact that design
improvements to the building fabric should be the
primary consideration in delivering carbon dioxide
emissions.

Site  characteristics relating to local climate,
surroundings, scale and size of the development
therefore influence the potential energy requirements
and savings that can be achieved through
consideration of this. The parameters that most
influence the potential to utilise sunlight and solar
gains are the orientation and layout of the buildings,
however, these are typically influenced by factors
other than energy efficiency or bioclimatic design
considerations (e.g. aesthetics, function, etc.).

As shown in Figure 3.1, the dwellings proposed for
the site comprise a range of orientations, driven by the
layout of the masterplan to facilitate placemaking and
good domestic design principles. Nonetheless, the
fenestration of the proposed dwellings will provide
a good balance of beneficial solar gain to offset
heating demand and natural light, without the risk of
overheating.

The proposed development also includes a wide
range of energy efficiency measures, intended to
reduce energy demand.

6.11

6.12

6.13

6.14

The U-values shown in the table below are proposed
as a means of limiting heat loss through the dwelling's
building fabric. Two energy strategy options are
presented here to maintain a degree of flexibility in
meeting the 10% emissions reduction target. The
first option seeks to utilise a individual air source heat
pump (ASHP) systems to serve the space and water
heating demands of the proposed dwellings, whilst
the second option seeks to employ individual gas-fired
boilers. As demonstrated, both options will specify
building fabric efficiencies that exceed the minimum
standards required under Part L:2013 of the Building
Regulations.

The glazing will be double glazed, argon filled with
a low emissivity coating. Although this has yet to be
formally specified, it is expected that window U-values
will be between 1.3 and 1.4 W/m?2K or better (including
frame), with a g-value of 0.63, and light transmission of
~70% to improve natural daylight penetration.

A high level of airtightness is proposed, where a
level equal to or below 5 m%h/m? shall be targeted,
meaning that air infiltration between the internal and
the external environment will be largely controlled,
and space heating/cooling demand further reduced.

The other significant means of heat loss from dwellings
is due to thermal (cold) bridging. This is typically
a construction detail which has higher thermal
conductivity than the surrounding materials, creating
a path of least resistance for heat transfer. Thermal
bridges result in an overall reduction in thermal
resistance of the building elements and should be
designed out where possible to minimise unwanted
heat loss. In order to minimise heat loss through
thermal bridges, accredited construction details have
been assumed, with an equivalent y-value of 0.05. It
should be noted that this may be approved upon with
further detailed design.

6.15

6.16

6.17

High efficiency plant, equipment and controls are
proposed to limit the energy consumed in order to
provide the required level of indoor environmental
performance and control. Performance efficiency
values were tested and improved in energy models to
benchmark the resulting predicted CO, reduction.

As detailed previously, for the Option 2 energy strategy,
it is intended that highly efficient, individual gas-fired
boilers with an efficiency of 89% will be employed to
serve the space and water heating demand of the
proposed dwellings. In addtion, it is proposed that
a Showersave Waste Water Heat Recovery system
(WWHR) will be employed within all dwellings under
Option 2.

Additional energy efficiency measures that are
proposed for the scheme include:

Low energy LED lighting will be installed

throughout the dwelling.

All proposed dwellings will be provided with
openable windows on multiple aspects to provide
fresh air through natural ventilation.

Energy management systems, such as smart
meters, will be installed in all dwellings to enable
future residents to monitor their energy usage, and
therefore aid in reducing theirenergy consumption.

Time and temperature zones, controlled by the
suitable arrangement of plumbing and electrical
services, will be employed in all dwellings to control
heating consumption.

Building Fabric Part L1A:2013 backstop Option 1: Proposed Option 2: Proposed
Element U-values (W/m2K) U-values (W/m2K) U-values (W/m2K)
Ground floor 0.25 0.12 0.16

External wall 0.30 0.28 0.27

Sloped Roof 0.20 0.20 0.16

Window 2.00 (including frame) 1.40 (including frame) 1.30 (including frame)
Doors 2.00 1.00 1.00
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‘Be Clean’ | Supply Energy Efficiently

6.18 The potential for the proposed development to
incorporate a low carbon heating system has been
reviewed for the scheme.

6.19  Local heat and power sources minimise distribution
losses and achieve greater efficiencies when
compared to a separate energy system. This in turn
reduces the site-wide energy consumption and
associated carbon dioxide emissions.

6.20  The potential integration of a district heating network
or a conventional gas-fired combined heat and power
(CHP) plant to provide low carbon heat and power
on-site has been evaluated for the development,
in compliance with industry best practice and
appropriate planning policies.

District Heating Feasibility

6.21  The feasibility of a district heating network is heavily
dependent on a location’s heat demand. In turn, heat
demand in the locality is dependent on building usage
and the surrounding area density.

6.22  Figure 6.2, to the right, displays the development
within its proposed surroundings. From this, it can
be concluded that the site is situated in a fairly
undeveloped area, with the primary land use being
agricultural in nature, interspersed with low-density
residential dwellings. It is therefore considered likely
that the site lies within an area of low heat demand.

6.23

6.24

6.25

6.26

6.27

Based on this, there are likely no existing or planned
district heating networks within close proximity to the
development site. In addition, due to the relatively
low density of the development and the cost of the
infrastructure required to connect a rural location to a
district heat network, it is not deemed cost effective to
establish a district heat network on the site.

Based on the anticipated timescale of the proposed
development and the predicted trajectory of
the national electricity grid decarbonisation, the
development of a combined heat and power (CHP)
network powered by fossil fuels is not considered to
be the most carbon efficient approach.

The incorporation of a gas-fired CHP network will
lock the development into relatively carbon-intensive
heating and hot water technology, and will notfacilitate
the transition to less carbon-intensive solutions.

Under Option 1 of the proposed energy strategy it is
proposed that air source heat pump (ASHP) systems
are employed to service the space and water heat
demand of the new dwellings. The incorporation of
heat pump technology is discussed in greater detail in
the ‘Be Green’ section.

Alternatively, under Option 2 of the proposed energy
strategy, it is proposed that the space and water
heating demand of the dwellings will be served by
highly-efficient gas boilers, as detailed in the previous
‘Be Lean’ section.

18 | Sustainability Statement
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Figure 6.2 Site and surroundings

'Be Green'

6.28

6.29

Utilise Renewable Technologies

The proposed development has given consideration
to renewable energy technologies that may be
applicable to deliver the required level of carbon
dioxide savings over the Part L1A:2013 baseline, and
the likely local effects on the environment.

In determining the appropriate renewable technology
for the site, a number of factors including carbon
dioxide savings, site constraints, and potential visual
impacts have been considered. Further details of each
technology and its associated assessment in relation
to the proposed new dwelling are provided below.

Biomass - This technology is not considered a
practical solution for reducing carbon dioxide,
in the view of limited options for domestic scale
installations, storage space requirements for
the combustible material, and the transport
related carbon dioxide emissions which are not
normally accounted for within energy modelling.
Furthermore, high levels of nitrous oxide (NOx) and
particulate matter (PMx) emissions are associated
with the use of biomass fuel. As the proposed
dwelling is located within a dense, urban area,
permitted emissions will be restricted.

Air Source Heat Pumps (ASHP) - given the site
location and lack of existing or proposed heat
networks, under Option 1 of the proposed energy
strategy, it is proposed that air source heat pump
(ASHP) technology is incorporated within the
development. It is proposed that highly efficient,
individual ASHP systems are installed to serve
both the space and water heating demands of all
the proposed dwellings, including the apartments.
Typical manufacturer specifications for the
proposed systems quote a heating coefficient of
4.03, and a hot water coefficient of performance of
2.95. Whilst the specified system operates quietly,
as the design progresses, it is recommended
that acoustic measures to further limit the noise
generated by the outside unit of the system during
operation are considered.

Ground Source Heat Pumps (GSHP) - Due to the
nature of the proposed development, the site is not
suitable for a horizontal ground collection loop.
Furthermore, ground investigation and borehole
drilling are likely to be cost prohibitive, and may not
yield a suitable energy source. The use of ground
source heat pumps for the proposed scheme is

therefore not considered viable.

Photovoltaics (PV) - Under Option 2 of the
proposed energy strategy, it is intended that
this technology would be employed within the
proposed development in order to enable the
scheme to achieve a carbon dioxide emissions
saving that exceeds the 10% required by Arun
District Council. Should this technology be
employed, the quantum of PV technology required
to achieve the required carbon dioxide emissions
reductions will be calculated as the designs of
the proposed development are progressed. The
installation of the PV technology should be located
to avoid any visual impact on surrounding amenity,
and to provide maximum output from the panels.
For the purposes of this example energy strategy,
three standard PV panels, with the capability of
producing 280W per panel, have been assumed
in order to achieve the required 10% reduction
of carbon dioxide emissions over the Part L:2013
baseline. It should be noted that this is an indicative
figure, provided here to demonstrate the capability
of the proposed development to achieve the
required carbon dioxide emissions reduction
through the use of photovoltaic technology.

Solar Thermal Hot Water (STHW) - This
technology is presently rejected, as domestic
hot water is proposed to be provided by highly
efficient, individual gas-fired boilers. In addition to
this, hot water demand is considered to be outside
the energy generating period for the solar thermal
panels, meaning its ability to significantly reduce
carbon emissions during operation is limited.

Wind Turbines - This technology is rejected on
the basis of its potential impact on visual amenity
and relatively low efficiency from unpredictable,
turbulent wind conditions associated with urban
locations.



Energy Assessment Results

6.30

Energy modelling of the proposed scheme has been
undertaken using the Standard Assessment Process
(SAP) for one of the proposed dwellings employing
each energy strategy option. The location of this
dwelling is given in Figure 6.3, with further details
given in the table to the right.

Dwelling Type

Plot Number Aspect

3-Bed House 26

SW, NE

6.31

The images provided in Figure 6.4 depict the form of
the sampled dwelling.

6.32

6.33

The carbon dioxide emissions for the sampled
dwellings are shown in the table and Figure 6.6, below.
DER and TER worksheets showing the performances
of the modelled dwellings are provided in Appendix
A3.

The analysis shows that the proposed dwellings
will achieve a minimum on-site carbon dioxide

emissions saving of 12.9% through energy efficiency
measures and renewable technologies. As the tested
dwellings provide a representative sample of the
proposed development, it is expected that the savings
presented within this assessment may be scaled
across the development as a whole. This exceeds the
requirements set out with the Arun District Council
policies.

TER: Baseline: Part | DER: Baseline: Part Emissions Savinas
Energy Strategy | L:2013 Emissions L:2013 Emissions (kgCO./m? erg Emissions Savings
Option (kgCO,/m? per (kgCO,/m? per g%-%,/m'p (%)
2 2 annum)
annum) annum)
Option 1 23.46 16.70 6.76 28.8%
EIE Option 2 16.49 14.36 2.13 12.9%
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Figure 6.4 Proposed 3-Bed Dwelling

Figure 6.3 Sampled dwellings

Figure 6.5 Regulated Carbon Dioxide Emissions
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7.1

7.2

7.3

7.4

This Sustainability Statement provides an overview
as to how the proposed development at the Land at
Bayards, Level Mare Lane contributes to sustainable
development in the context of the strategic, design
and construction considerations.

Consideration has been given to the Arun District
Council'sLocal Planintheformulationof this statement.
The overall development has been assessed using the
guidance outlined in Policy D DM1 (Aspects of Form
and Design Quality) of the Local Plan, providing a
holistic sustainability approach for the proposals.

Sections 5 and 6 of this statement demonstrate that
the siting and design of the proposals support relevant
policy relating to sustainable development. This shows
that the proposed development:

Will promote walking and cycling, and deter private
car ownership;

Will minimise internal water consumption to 105
litres per person per day;

Will incorporate measures to maintain and improve
site biodiversity, including retaining the existing
boundary vegetation and including biodiverse
planting;

Will reduce surface water runoff rates through the
use of sustainable drainage measures, including
permeable paving and cellular crates drained via
infiltration;

Will minimise energy demand through the
specification of low U-values, low air permeability
and low thermal bridging to reduce heat loss; and

Willexceed the Arun District Council carbon dioxide
emissions reduction requirements through on-site
means alone, with a minimum 12.9% reduction
in CO, emissions following the Energy Hierarchy
methodology.

The energy performance of the proposed
development has been assessed under two options:
the first assuming the employment of air source heat
pump (ASHP) technology, and the second assuming
the employment of individual gas-fired boilers in
conjunction with photovoltaic technology. However,
as shown in the Energy Strategy section (paragraph
6.29), it would also be possible to incorporate ground
source heat pump or solar thermal technology
within the scheme. The situation is fluid, and different
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75

technologies can improve quickly. As such, flexibility
needs to be retained for the final technology to be
used. The following condition is therefore proposed:

“The new dwellings shall not be occupied unless
and until the applicant has submitted a scheme
for approval by the Local Planning Authority to
demonstrate that the new houses will incorporate
decentralised, renewable and low carbon energy
supply systems. The approved scheme shall thereafter
be implemented prior to occupation of the dwellings
and any approved renewable energy supply systems
shall be permanently retained and maintained in good
working order thereafter. Reason: To ensure that the
development is energy efficient and in accordance
with Policy ECC SP2 of the Arun Local Plan.”

Overall, the proposals for the scheme are in line with
the principles of sustainable development, as well as
the policy requirements of the NPPF and Arun District
Council, and will provide a development that seeks to
promote these principles in operation.
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Appendix A1 | Site Location Plan
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Appendix A2 | Water Usage Calculator

CSH Wat tool May 09

Job no: 21-1F029 BRE Global 2010. BRE Certification is a registered trademark owned by BRE Global and may

g [ O b U l Date: 03/08/2021 not be used without BRE Global's written permission.

Permission is given for this tool to be copied without infringement of copyright for use only on
projects where a Code for Sustainable Homes assessment is carried out. Whilst every care is
taken in preparing the Wat 1 assessment tool, BREG cannot accept responsibility for any
Registration no: N/A inaccuracies or for consequential loss incurred as a result of such inaccuracies arising through
the use of the Wat 1 tool.

PRINTING: before printing please make sure that in "Page Setup" you have selected the page to
be as "Landscape" and that the Scale has been set up to 70% (maximum)

Assessor name:

Development name: Land at Bayards, Eastergate

WATER EFFICIENCY CALCULATOR FOR NEW DWELLINGS - (BASIC CALCULATOR)

House Type: Type 1 Type 2 Type 3 Type 4 Type 5 Type 6 Type 7 Type 8 Type 9 Type 10
Description: Typical Unit
. . Litres/ . Litres/ . Litres/ . Litres/ . Litres/ . Litres/ . Litres/ . Litres/ . Litres/ . Litres/
Installation Type Unit of Capacity/ Derson] Capacity/ Derson Capacity/ erson Capacity/ Derson] Capacity/ Derson Capacity/ erson Capacity/ person/ Capacity/ person/ Capacity/ person/ Capacity/ person/
measure flow rate flow rate flow rate flow rate flow rate flow rate flow rate flow rate flow rate flow rate
day day day day day day day day day day
Is a dual or single flush WC specified?| Dual Select option: Select option: Select option: Select option: Select option: Select option: Click to Select Click to Select Click to Select
Full flush volume 6 8.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
wc
Part flush volume 3 8.88 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Taps Fl te (litres /
(excluding kitchen mi‘;‘ﬁtge (ltres 4 7.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
and external taps)
Are both a Bath & Shower Present?] Bath & Shower Select option: Select option: Select option: Select option: Select option: Select option: Select option: Select option: Select option:
Bath Capacity to 180 | 19.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
overflow
Shower Ei‘r’]‘ﬁt;a)te (tres/ 1 g | 34.96 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Kitchen sink taps gﬁ]‘ﬁtje (tes/ |5 | 1256 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Has a washing machine been specified? No Select option: Select option: Select option: Select option: Select option: Select option: Select option: Select option: Select option:
Washing Machine Litres / kg 17.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Has a dishwasher been specified? No Select option: Select option: Select option: Select option: Select option: Select option: Select option: Select option: Select option:
Dishwasher ;‘[ﬁj g’ place 4.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Has a waste disposal unlt.been No 0.00 Sel.ect 0.00 Sel_ect 0.00 Sel_ect 0.00 Sel_ect 0.00 Sel_ect 0.00 Sel_ect 0.00 Sel_ect 0.00 Sel_ect 0.00 Sel_ect 0.00
specified? option: option: option: option: option: option: option: option: option:
Water Softener zg;es /person/ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Calculated Use| 114.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Normalisation factor| 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Total Consumption 104.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Code for
Sustainable Homes Mandatory level Lgx‘el - - - - - - - - -
External use 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Buildin .
R ) 9 Total Consumption 109.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
egulations 17.K
17.K Compliance? Yes - - - - - - - - -
(BASIC CALC.) 1of1
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Appendix A3 | DER/TER Worksheets

DER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.41
Address :

Area(m?) Av. Height(m) Volume(m?)

Ground floor [ss Juax [ 28 Jeay = [ 122 e
First floor [sa Jowx [ 28 Joor = [ 11 @)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4.
Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+....(3n) = 243 (5)
2. Ventilation rate:

main secondary other total m? per hour
Number of chimneys

heatin heatin
Lo Lol [ -Co ] [
Number of open flues [ [ o 1 [ o 1°1 ] x2= 0 Je0)
Number of intermittent fans 1 x10 = 10 (7a)
Number of passive vents ,T‘ x10 = 'T‘(‘Ib)

Number of flueless gas fires | 0 ] x40 = | 0 |(7c)

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)(7b)#(7¢) = | 10 I +(5)= | 0.04 ](a)
If a pressurisationtést has been cafried out or is intended, proceed to (17), otherwise continue from (9) to (16)
Number of storeys in the dwelling (ns) 0 (9)
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
f both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12)
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2x(14) + 100] = 0 (15)
Infiltration rate (8)+(10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 5 (17)
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.29 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability s being used
Number of sides sheltered 2 (19)
Shelter factor (20)=1-[0.075 x (19)] = 0.85 (20)
Infiltration rate incorporating shelter factor (21)=(18)x (20) = 0.25 (21)
Infiltration rate modified for monthly wind speed
| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sep | Oct | Nov | Dec I
Monthly average wind speed from Table 7
@am=[ 51 [ 5 [ 4o [ a4 [ 43 [ a8 [ 38 [ a7 [ 4 [ 43 [ as [ a7 |
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Wind Factor (22a)m = (22)m + 4
(zza)m{ 127 | 125 | 123 | 14 | 108 | 0.95 | 095 | 092 | 1 | 108 | 112 | 118 ]

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

|T032 [ o3t [ oa o2 [ ozr [ 024 [o24 [ 023 [o2s [ o2 [ 028 [ 02 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: 0 (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (NS)) , otherwise (23b) = (23a) 0 (23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 0 (230)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]
(24a)m{0|o|o|o|u|o|o|o|u|c|o|o] (24a)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)m=10|0|0|0|0|0|O|0|0|0|0|0] (24b)
c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
(24c)m:|0|0|0|0|0|0|0|0|0|0|0|0] (240)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]
(24d)m4 055 | 0.55 | 055 | 054 | 054 | 053 | 053 | 053 | 053 | 054 | 0.54 | 054 | (240)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

(25)m=r055 | oss—ro.ss WA: | 054 1T.53 | 0.53T0ﬂ 053 | o?‘ 0.54 | 054 ] (25)

ELEMENT Openings Net Area U-value AXU k-value AXk
m? A ,m? W/m2K (WIK) kJim*K kJ/IK

Doors 2.1 x 1 = 21 (26)

Gross
area (m?)

Windows Type 1 @7
Windows Type 2 1 (27
Floor [ ] x[ o1z ] [ ] c8)
Walls [eos | [1s6 ] [_ese | x[ o2 | [ ] [ Jeo)
Roof [as | [ o ] [[as | x[ o2 | [ || J0)
Total area of elements, m? (31)
* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2

**include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K = S (A x U) (26)...(30) + (32) = 59.11 (33)
Heat capacity Cm = S(A x k ) ((28)...(30) + (32) + (32a)...(32¢) = 0 (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K Indicative Value: Medium 250 (35)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K

—r—"
Ventilation heat loss calculated monthl;

| Janl Febl Marl Apr Mayl Junl Jul | Augl Sepl Ocll Novl Decl
@8ym=[ 4400 [ 4303 | ao78 [ 4307 [ 4203 | 4231 | 4231 | w22 | 4285 [ 4293 [ 402 [ 4349 | (38)

f details of thermal bridging are not known (36) = 0.05 x (31)
Total fabric heat loss (33) +(36) =
(38)m = 0.33 x (25)m x (5)

Heat transfer coefficient, W/K (39)m = (37) + (38)m

(39)m= | 11304' 112.89 | 11274 | 112.02 | 111.89 | 111.27 | 11127 | 1115 | 1151 | 111.89 | 112.16 | 112.44 |
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Heat loss parameter (HLP), W/m?K (40)m = (39)m + (4)
(4D)m=| 116 I 116 I 116 I 115 I 115 I 114 I 114 I 114 I 115 I 115 I 115 I 116 I
Average = Sum(40),..: 112= 1.15 (40)

Number of days in month (Table 1a)
I Jan I Feb I Mar I Apr I Mayl Jun I Jul I Aug I Sep I Oct I Nov I Dec |
(4|)m:| 31 I 28 I 31 I 30 I 31 I 30 I 31 I 31 I 30 I 31 I 30 I 31 | (41)

Assumed occupancy, N
if TFA> 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFAE£13.9, N

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)

Reduce the annual average hot water usage by 5% f the dwelling is designed to achieve a water use target o

not more that 125 ltres per person per day (all water use, hot and cold)

(42)

[ Jan[ Feb[ Mar[ Apr[ May[ Jun[ Jul [ Aug[ Sep[ Oc([ Nov[ Decl

Hot water usage in litres per day for each month Va,m = factor from Table 1c x (43)

(44)m= [ 108.47 ] 10453 | 100.58 | o6.64 [ o260 | 8875 [ 8875 | o260 | o664 | 10058 | 10453 | 108.47 |

Total = Sum(44), .. = 1183.33 (44)
Enorgy Content of hot Water used - calellated monthly = 4190 x vd,m x nm x D /3600 kwivmonth (888 Tables 1b, 16, 1)
(sym= [ 160.86 [ 14069 [ 145.18 [ 126,57 [ 12145 [ 4048 [ o7.11/] 11144 [ 11277 [ 13142 | 14346 [ 155,79 |

Total = SUm(45), = = 155164 |(45)

Ifinstantaneous water heating at point of usel(iio it Water storage), enter{0 in boxes (46) t0\(61)

(46)m= L24.13 [ 211 | 2178 ]i.ee [ 1822] 1572 [ 14.57 I 16.72 | 16.92 [ IB.LI 21.52 [ 2337 | (46)

Water Sforage 10ss?

Storage volume (litres) including any solar or WWHRS storage within same vessel 7
If community heating and no tank in dwelling, enter 110 litres in (47)

Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)

Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): 1.63 (48)
Temperature factor from Table 2b 0.54 (49)
Energy lost from water storage, kWh/year (48)x (49) = 0.88 (50)

b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day)
If community heating see section 4.3

Volume factor from Table 2a [ o ] (52)
Temperature factor from Table 2b [ o ] (53)
Energy lost from water storage, kWh/year @nx@EnxExE)= [ o ] (54)
Enter (50) or (54) in (55) 088 (55)
((56)m = (55) x (41)m

(51)

Water storage loss calculated for each month

(56)m=[ 27.29 [ 24.65 [ 27.20 [ 26.41 [ 2729 | 26.41 [ 27v29i 27.20 [ 26.41 [ 27.29 [ 26.41 [ 27.29 | (56)
If cylinder contains dedicated solar storage, (67)m = (66)m x [(50) — (H11)] = (50), else (67)m = (56)m where (H11)is from Appendix H

(57)m:[ 27.29 [ 24.65 [ 27.29 [ 26.41 [ 27.29 [ 26.41 [ 27.29 [ 27.29 [ 26.41 [ 27.29 [ 26.41 [ 27.29 | (57)

Primary circuit loss (annual) from Table 3 (58)
Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m

(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
(59)m=[ 23.25[ 21.01 [ 23.26 [ 2251 [ 23.26 [ 2251 [ 23.26 [ 23.26 [ 2251 [ 23.26 [ 2251 [ 23.26 | (59)
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Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(ew)m:lu]o]oln]u]u]o]u]u]u]o]ul 61
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

(62)m= [ 211.41 ] 186.35] 195.73] 175. 49] 172 ] 153.72 ] 147.66] 161 99] 161.69 ] 181.97 ] 192.35] 206.33 | (62)

Solar DHW input calculated using Appendix G or Appendix H (negative quantiy) (enter 0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(aa)m=|o]o]o]o]o]o]o]o]o]o]o]o| (63)
Output from water heater

(64ym= 21141 18635 [ 19573 [ 17549 [ 172 [ 153.72 [ 147.66 [ 16199 [ 16160 [ 181.97 [ 19238 | 20633 |

Output from water heater (annual). «» 2146.71 (64)
Heat gains from water heating, kWh/month 0.25 * [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(6sm=[ 9393 [ 833 [ se71 [ 8122 [ sos2 [ 7398 [ 7273 [ 77.49 [ 7663 [ 84.14 [ sos3 | o224 | (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating

lic gains (Table 5), Watts
Jan | Feb | Mar | Apr | May[ vun [ Jui | Aug] sep| oct | Nov[ Dec]
(66)m= | 1356 | 1356 ] 1356 |56 | 1356 I 1356 ] 1356 ] 1356 ] 1356 ] 13516 | 1356 | 135.6 ] (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

o7m=[[2412 [ 2142 [ 4742 [ 1810 o6 [[ 852 [ sog [ 1160 [L1560 [ 1902 [ 2025 [ 2479 | 7
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68ym= [ 25172 [ 25433 [ 24775 [ 283,74 [ 21608 199.42 | 18832 [rams [ 192.20 [ 2063 [ 22399 [ 2401 | (©8)
Cooking gains (calculated in Appendix L, equation L 15 or L15a), also see Table 5

(e9m= [ 3856 [ 3656 | 3656 |755 ] 365617 me ] 36.56 ] 36.56 ] 35?' 36.56 ] 36.56 | (69)
Pumps and fans gains (Table 5a)

S S S N S S S S ISR B B ™

Losses e.g. evaporation (negative values) (Table 5)
(71)m= [-108.48 ] 108.48 ] 108.48 ] -108.48 ] -108.48 ]-105.45 ] -108.48 ] -108.48 ] -108.48 ]-108.48 ] -108.48 ] -108.48 | )

Water heating gains (Table 5)
(72)m= [ 126. 24] 123.97 ] 119.24] 1128 ] 108.63 ] 102.75] 97.75 ] 10416] 106.43 ] 113.09] 1206 ] 123.98 | (72)

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.

Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢c (w)
Northeast 0.9x 077 x 8.1 x 11.28 x 063 x 0.7 = 27.93 (75)
Northeast 0.9x 0.77 x 8.1 x 2297 x 063 x 0.7 = 56.85 (75)
Northeast 0.9x 0.77 x 8.1 x 41.38 x 0.63 x 0.7 = 10243 (75)
Northeast 0.9x 0.77 x 8.1 x 67.96 x 063 x 0.7 = 168.22 (75)
Northeast 0.9x 0.77 x 8.1 x 91.35 x 0.63 x 07 = 226.12 (75)
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Northeast 0.9x 0.77 x 8.1 x 97.38 x 0.63 x 0.7 = 241.07 (75)
Northeast 0.9x 0.77 x 8.1 x 91.1 x 0.63 x 0.7 = 22552 (75)
Northeast 0.9x 0.77 x 8.1 x 72.63 x 0.63 x 0.7 = 179.79 (75)
Northeast 0.9x 0.77 X 8.1 X 50.42 x 0.63 x 0.7 = 124.81 (75)
Northeast 0.9x 077 x 8.1 x 28.07 x 063 x 07 = 69.48 (75)
Northeast 0.9x 0.77 x 8.1 x 14.2 x 0.63 x 0.7 = 35.14 (75)
Northeast 0.9x 0.77 X 8.1 X 9.21 x 0.63 X 0.7 = 22.81 (75)
Southwesto.9x 077 x 54 x 36.79 0.63 x 0.7 = 60.72 (79)
Southwesto.9x 0.77 X 54 X 62.67 0.63 x 0.7 = 103.43 (79)
Southwesto.ox 077 x 54 x 8575 063 x 07 = 14152 (79)
Southwesto.9x 0.77 x 5.4 x 106.25 0.63 x 0.7 = 175.35 (79)
Southwesto.9x 0.77 x 54 x 119.01 0.63 x 0.7 = 196.4 (79)
Southwesto.9x 077 x 54 x 118.15 063 x 07 = 194.98 (79)
Southwesto.9x 0.77 x 54 x 113.91 0.63 x 0.7 = 187.99 (79)
Southwesto.9x 0.77 X 54 X 104.39 063 x 0.7 = 172.28 (79)
Southwesto.ox 077 x 54 x 92385 063 x 07 = 153.23 (79)
Southwesto.9x 0.77 x 5.4 x 69.27 0.63 x 0.7 = 11431 (79)
Southwesto.9x 0:77 X 5.4 x 44.07 0.63 x 07 = 7273 (79)
Southwesto.9x 0.77 | 54 x 31.49 0.63 X 0.7 = 51.96 (79)

Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m
(83ym= | 88,65 [ 16028 | 243.05 | 34357 [ 42250 436.06 [ 4135 [ as206 [ 2705 [ 18879 [107.87 [ 7477

Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= ﬁsa.41| msszm ]ﬁsa | azo.ﬂ?o.za | 772.25 | 717.29 | sse.14| 5@67‘ 539.4 | 527.83 ] (84)
Temperature during heating periods in the living area from Table 9, Th1 (°C) Etas)
Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan | Feb | Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Novl Decl
(ee)m=| 1 | 1 | 099 | 097 | 0.92 | 078 | 061 | 067 | 0.89 | 098 | 1 | 1 ] (86)

(83)

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 21 | 21 | 21 | 21 | 21 | 21 | 21 | 21 | 21 21 | 21 | 21 ] (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C]

(aa)m:| 19.95| 19.95 | 19.95 | 19.96 | 19.96 | 19.96 | 19.96 | 19.97 | 19.96 | 19.96 | 19.96 | 19.95 ] (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

@om=[ 1 [ + [ o9 [os [oss [ oe9 [oas [ os¢ [os3 [oss [ 1 [ 1 | (®9)

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)m=| 19.95| 1995 | 19.95 | 19.96 | 19.96 | 19.96 | 19.96 | 19.97 | 19.96 | 19.96 | 19.96 | 19.95 ] (90)

[ICXEN
Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 - fLA) x T2
(92)m= 2009 [ 2009 [ 2009 [ 2009 [ 204 [ 204 [ 204 [ 204 [ 201 [ 204 [ 2009 [ 2009 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate

fLA = Living area + (4) =
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Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,
the utilisation factor for gains using Table 9a
Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sep | Oct | Nov | Dec |

Utilisation factor for gains, hm:

(94)m=| 1 | 1 | 099 | 097 | 0.88 | 07 | 05 | 056 | 0.84 | 098 | 1 | 1 |
Useful gains, hmGm , W = (94)m x (84)m

(95)m= | 553 za| 62111 | 684.79 | 740,31 | 726.18 | 567.43 | 383.2 | 400.36 | 5526 | 573.07 | 537.06 | 527 |
Monthly average external from Table 8

(ge)m:| 43 | 49 65 | 89 | 17 | 14.6 | 166 | 164 | 141 | 106 | 71 | 42 |
Heat loss rate for mean internal L Lm , W =[(39)m x [(93)m— (96)m ]

(97ym= [ 17846 [ 1714.55] 1531.98] 1254.01] 939.34 | 611.04 [ 38941 [ 41133 | w6882 [ 1062.41] 1457.31] 1786.83]

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(9e)m=| 916.1 | 73479 | 63031 | 369.86 | 158.59 | 0 | 0 | ) | ) | 364.07 | 662.58 | 937.32 |

(93)

=(76)m and re-calculate

(95)

(96)

1)

Total per year (kWhiyear) = Sum(98).as. 2 = 4773.62 (98)
49.11 (99)

Space heating requirement in kWh/m?/year

Space heating:

Fraction of space heat from secondary/supplementary systen 0 (201)
Fraction of space heat from main system(s) (202)=1=(201) = 1 (202)
Fraction of total heating from main system 1 (204) 5 (202) x [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 319.06 (206)
y of ndar heating system; % 0 (208)
I Jan I Feb I Mar ]Tpr | Maﬂn WI | Aug | Sepl CF‘ Novl Dec kWh/year
Space heating requit above)
[[o16.1 [ 73479 [ oa0.01 [ae08s [ 15859 ] o [ o [ o [ o [aesor [esess]esraz]
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
[287.12] 23020 [ 19785 [ 11592 o1 [ o [ o [ o [ o [1411 20766 20377

Total (KWhiyear) =Sum(211), ., .=
Space heating fuel (secondary), kWh/month

= {[(98)m x (201)] } x 100 + (208)

(zws)mﬂo|o|0|0|0|0|0|0|0|0|0 o|

1496.13 (211)

Total (kWhiyear) =Sum(215), ,,, =

Water heating
Output from water heater (calculated above)
[211:41] 18635 [ 195.73 [ 17549 [ 172 [ 15372 [ 147.66 | 161.99 [ 16169 [ 18197 [ 192.38 [ 20633

0 (215)

Efficiency of water heater

178.12 (216)

(217)m1 17312| 178.12 | 17s.|z| 17a12| 173.12| 178.12 | 17s.|z| 17a1z| 173.12| 178.12 | 17s.|z| 178.12
Fuel for water heating, kWh/month

(219)m = (64)m x 100 + (217)m

(219)m{ nasg| 104.62 | 109.sa| 98.52 | 96.56 | 863 | 82.9 | 90.94 | 90.77 | 102 |6| 108 |||534|

(217)

Total = Sum(219a), ,, =

Annual totals kWh/year
Space heating fuel used, main system 1
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Water heating fuel used

1205.17

Electricity for pumps, fans and electric keep-hot

Total electricity for the above, kWh/year sum of (230a)...(230g) =

3127.22  |(338)

Electricity for lighting
Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) =

Energy ission factor issit

kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) @1) x [ osto | = [ 77649 e
Space heating (secondary) (215) x [[os9 ] = | [ ](63)
Water heating (@19) x [osis | = [ o548 w64
Space and water heating (261) + (262) + (263) + (264) = [raoresJeees)
Electricity for pumps, fans and electric keep-hot @31 x [ 0.519 | = [ 0 |(267)
Electricity for lighting (232) x [[osis ] = [ 22105 |ees

Total CO2, kg/year sum of (265)...(271) =

Dwelling CO2 Emission Rate (272) + (4) =

@72)
[
-

El rating (section 14)
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User Details:

Stroma Number:
Software Version:
Property Address: 3-Bed House - Option 1

Assessor Name:

Software Name: Stroma FSAP 2012 Version: 1.0.5.41

Address :
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(m?)
Ground floor [ aes Jaa x| 25 Jea) = [ 122 @)
First floor [ asa Jaw x| 25 Jeor = [ 121 ] @)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+ “)

(3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) =

Dwelling volume

2. Ventilation rate:

main secondary other total m? per hour
heatin, heatin,
Number of chimneys [_Og_| + [_og_| o ] ] o | xao= ) Jea)
Number of open flues [ o ][ e ][ o ]-°* [ x20 = 0 (6b)
Number of intermittent fans 3 x10 = 30 (7a)
Number of passive Vents 0 0= ) (7b)
Number of flueless gas fires 0 x40 = 0 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)*(7b)*(7c) = +(5)= (8)
If a pressurisationtést has been carried out or is intended, proceed to (17), otherwise continue from (9) 0 (16)
Number of storeys in the dwelling (ns) 0 (9)
Additional infiltration [(©)-1p0.1= 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12)
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2x (14) = 100] = 0 (15)
Infiltration rate (8)+(10) + (1) + (12) + (13) + (15) = 0 (16)
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 5 (17)
If based on air permeability value, then (18) =[(17) + 20]+(8), otherwise (18) = (16) 037 (18)
Air value applies ifa test has been done or a degree air permeabiliy is being used
Number of sides sheltered 2 (19)
Shelter factor (20)=1-[0.075x (19)] = 0.85 (20)
Infiltration rate incorporating shelter factor (21)=(18)x (20) = 0.32 (21)
Infiltration rate modified for monthly wind speed
| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sep | Oct | Nov | Dec |
Monthly average wind speed from Table 7
(22)m= | 5.1 | 5 | 49 | 44 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | a7 |
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Wind Factor (22a)m = (22)m + 4
122a)mﬁ 127 | 125 | 123 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118 I

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
04 [ 04 J o3 [oss [oa [ o3 [ 03 [ozo [ o3 [ os [oa [ oa7 |
Calculate effective air change rate for the case

If mechanical ventilation: 0 (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (NS)) , otherwise (23b) = (23a) o (23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 0 (230)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

@am{ o [ o [ o [ o J oJ o oo oo o] o] (242)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
@om{ o [ o [ o J o J oJ o oo oo o] o] (24b)

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
124c;m{o|n|n|u|o|olnlululololnl (24c)

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]
40y 088 | 058, [ o058 [ 056 | 086 055 | oss Jos4\ [ oss [ ase | ose | 0s7 [] (@)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

@sm=| 058 [ oss | 058 [ 086 [ ose /[ oss [ oss | oss [Loss [ 86 [ oss [ os7 | (25)

ELEMENT Gross Openings Net Area U-value AXU k-value AXk
area (m?) m? A m? Wim2K. (WIK) kJ/m*K kJ/K

Doors: e <[ 7 (26)

Windows Type 1 XI[1/( 1.4 )+ 0.04] (@7)

Windows Type 2

XU[1/( 1.4 )+ 0.04] 7.6 (@7)

Floor [[ese | x[ o1 | =[ e3ss | [ ] | c8)
Walls [[oos ] [ 156 | [ 889 | x[ o018 | =[ 151 | [ || |62
Roof [[as ] [ o ] [[4se | x[ _o1m | =[ 63 | [ ] | |(s0)
Total area of elements, m? 31)

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of intenal walls and partitions

Fabric heat loss, W/K = S (A x U) (26)...(30) + (32) = 47.79 (33)
Heat capacity Cm = S(A xk ) ((28)...(30) +(32) + (32a)...(32¢) = 0 (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K Indicative Value: Medium 250 (35)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K 492 (36)
if details of thermal bridging are not known (36) = 0.05 x (31)
Total fabric heat loss (33)+(36) = [ Jen
Ventilation heat loss calculated monthl (38)m =0.33 x (25)m x (5)

| Jan | Febl Marl Apr Mayl Jun | Jul | Augl Sepl Oct | Novl Dec]
(@8m=| 4666 | 4641 | 4616 [ 4408 | aa76 | 4374 | 4374 | avss | 4414 [ 4476 | 4521 [ 457 | (38)

Heat transfer coefficient, W/K (39)m = (37) + (38)m
@om=[ 9938 [ 99.12 | 9887 [ o7.7 [ o748 | 9645 | 9645 | 9626 | 9685 | o8 [ o7.92 | 9839 |
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Heat loss parameter (HLP), W/m?K
@om=[ 102 [ 102 [ 102 [ 101 [ 1 T ose [ose Jose [ 1 [ 1 [ ror [ 101

(40)m = (39)m + (4)

Average = Sum(40). . /12= 1.01 (40)

Number of days in month (Table 1a)
I Janl Febl Marl Aprl Mayl Junl Jul I Augl Sepl Octl Novl Decl

(41)m:|3|lzs|31laol31[30[31[31[30[31[30[31| (1)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N 2.71 (42)
if TFA>13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFAE13.9,N=1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)

Reduce the annual average hot water usage by 5% f the dwelling is designed to achieve a water use target o

not more that 125 litres per person per day (all water use, hot and cold)
[[van [ Feb [ Mar [ Apr [ May] vun [ gul [ Aug| sep ] oct [ Nov[ Dec]|
Hot water usage in lires per day for each month Vid,m = factor from Table 1c x (43)
(4a)m= [ 105.47[ 10453 [ 100.58 [ 96.64 [ 92.69 [ 88.75 [ 88.75 [ 92,69 [ 96.64 [ 100.58 [ 104.53 [ 108.47 I
Total = Sum(44). . 118333 | (44)

Energy Gontent of hot Water used - calculated monthly <4119 x Vet,m x nm x DT /3600 kWh/month (566 Tables b, 16, 1d)

(45)m= Feoae[ 14069 [ 145.18 126.57[ 121.45 | 104.8 [ o711/ [ rtaa ] 11277 [ 131.42 143,46[ 15579[

Total = SUm(45). . = 155154 | (45)

Ifinstantaneous water heating at point of use (6 ot Water storage), enter 0 in boxes (46) 10,(61)
w@om= 2413 T 214 [ 2178 | 1800 [ 822 [ 1572 [ 1467 [steaz [ 1692 [ 1971 [ 2152 [ 2397 | (6)
Water sforage Toss:

Storage volunie (litres) including any solar or WWHRS storage within same vessel 7
If community heating and no tank in dwelling, enter 110 litres in (47)

Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0" in (47)

Water storage loss:

a) If manufacturer's declared loss factor is known (kWh/day): 1.39 (48)
Temperature factor from Table 2b 0.54 (49)
Energy lost from water storage, kWh/year (48) x (49) = 0.75 (50)

b) If manufacturer's declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWhilitre/day) o] (51)
If community heating see section 4.3
Volume factor from Table 2a [ o ] (52)
Temperature factor from Table 2b [ o ] (53)
Energy lost from water storage, kWh/year @nxenxE)xE)= [ o ] (54)

Enter (50) or (54) in (55) 0.75 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m=[ 2333 [ 21.07 [ 2333 [ 2258 [ 2333 | 2258 [ za.ui 2333 [ 2258 [ 2333 [ 2258 [ 2333 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50). else (57)m = (56)m where (H11)is from Appendix H
(57)m=[ 2333 [ 21.07 [ 2333 [ 2258 [ 23.33 [ 22558 [ 23.33 [ 23.33 [ 2258 [ 23.33 [ 2258 [ 23.33 | (57)
Primary circuit loss (annual) from Table 3 (58)
Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m

(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

(59im=[ 23.26 [ 21.01 [ 23.26 [ 2251 [ 23.26 [ 2251 [ 23.26 [ 23.26 [ 2251 [ 23.26 [ 2251 [ 23.26 | (59)
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Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(51)m=|0|o[o[o[o[o[o[o[o|o|o|o|

Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

(62)m= [ 207.46 | 18278 [ 191.77 [ 171.66 [ 168.04 | 149.80 [ 14371 [ 156.03 | 157.86 [ 17802 [ 188.55 | 202.38 |

‘Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
@m=[ 0o [ o T o T o J oJ o JoJoJoJoo] o]

Output from water heater
(64)m= [ 207. 45[ 182.78 [ 191.77 [ 171.66 [ 168.04 [ 149.89 [ 143.71 [ 158.03 [ 157.86 [ 178.02 [ 188.55 [ 202.38 |

Output from water heater (annual), .

Heat gains from water heating, kWh/month 0.25 * [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]

(65)m=[ 90.76[ 80.45 [ 8555 [ 78.16 [ 77.66 [ 70.92 [ 69.57 [ 7433 [ 7357 [ 80.97 [ 83.77 [ 89.07 |

2100.16

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating

5. Internal gains (see Table 5 and 5:

ic gains (Table 5), Watts
Jan Feb | Mar [ Apr [ May[ Jun [ Jul [ Aug[ Sep[ Oct [ Nov[ Decl
(66)niE! 135.e| 1356 [ 1356 | 13556 | 1356 I 1356 [ 1356 I 1356 [ 1356 [ 13516 | 1356 | 1356 |

Lighting gains in Appendix L, equation L9 or L9a), also see Table 5

7m=[ 2412 [ 2142 [ 4742 [ 1319 [ 986 ] 832 [ sog | 1160 [L1560 [ 1982 [ 2025 [ 2479 |

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table §

(68)m= Fﬁ 72[ 254.38 | 247.75 | 233,74 215.05] 199.42 [ 1BE| 1857 | 192.29 [ zﬁl 223.99 [ 240,61 |

Cooking gains (calculated in Appendix L, equation,L15 or L15a), also see Table 5
eom= 3656 [ 3656 | 3656 [ 3650 [ 36.56 | 36.56 | 36.56 [ 36.56 [ 36.56 [ 3656 | 36.56 [ 36.56 |
Pumps and fans gains (Table 5a)

(7u)m:[3[3[3[3[3[3[3[3[3[3[3[3|

Losses e.g. evaporation (negative values) (Table 5)
(71)m= [-108.48 [ 108.48 [-10845 [-wa 48 [-103.45 [ 108.48 [-10545 [-wa 48 [-103.45 [ 108.48 [-10543 [-wa 48 |

Water heating gains (Table 5)
(72m= [ 12199 [ 11971 ] 11498 [ 108.55 [ 10438 | 985 [ 935 [ 999 [ 10218 [ 10884 11635 [ 11972 |

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= | 464.51 | 462.15 | 446.83 | 422.16 | 396.97 | 372.93 | 357.49 | 363.98 | 376.84 | 401.74 | 430.27 | 451.81

(63)

(64)

(65)

(68)

(69)

(70)

(71)

(72)

73)

Orientation: Access Factor Area Flux g_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
Northeast 0.9x 077 x 8.1 x 1128 x 063 x 07 = 27.93 (75)
Northeast 0.9x 0.77 X 8.1 x 22.97 x 0.63 x 0.7 = 56.85 (75)
Northeast 0.9x 0.77 x 8.1 x 41.38 x 0.63 x 0.7 = 10243 (75)
Northeast 0.9x 0.77 x 8.1 x 67.96 x 0.63 x 0.7 = 168.22 (75)
Northeast 0.9x 0.77 x 8.1 x 91.35 x 0.63 x 0.7 = 226.12 (75)
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Northeast 0.9x 0.77 x 8.1 x 97.38 x 0.63 x 0.7 = 241.07 (75)
Northeast 0.9x 0.77 X 8.1 x 91.1 x 0.63 x 0.7 = 225.52 (75)
Northeast 0.9x 077 x 8.1 x 7263 x 063 x 07 = 179.79 (75)
Northeast 0.9x 0.77 x 8.1 x 50.42 x 0.63 x 0.7 = 124.81 (75)
Northeast 0.9x 0.77 x 8.1 x 28.07 x 0.63 x 0.7 = 69.48 (75)
Northeast 0.9x 0.77 X 8.1 x 14.2 x 0.63 x 0.7 = 35.14 (75)
Northeast 0.9x 077 x 8.1 X 9.21 x 063 X 07 = 2281 (75)
Southwesto.9x 0.77 x 54 x 36.79 063 x 0.7 = 60.72 (79)
Southwesto.ox 0.77 x 54 x 62.67 0.63 x 0.7 = 103.43 (79)
Southwesto.ox 0.77 x 5.4 x 85.75 0.63 x 0.7 = 141.52 (79)
Southwesto 9x 0.77 x 54 X 106.25 063 X 0.7 = 175.35 (79)
Southwesto 9x 0.77 x 54 x 119.01 0.63 x 0.7 = 196.4 (79)
Southwesto.ox 0.77 x 54 x 118.15 0.63 x 0.7 = 194.98 (79)
Southwesto.ox 0.77 x 54 x 113.91 0.63 x 0.7 = 187.99 (79)
Southwesto 9x 0.77 x 54 X 104.39 063 x 0.7 = 172.28 (79)
Southwesto 9x 0.77 x 54 x 92.85 063 x 0.7 = 153.23 (79)
Southwesto.ox 0.77 x 54 X 69.27 0.63 X 07 = 114.31 (79)
Southwesto.gx 0.77 X 54 x 44.07 063 x 0.7 = 72.73 (79)
Southwesto.ox 077 x 54 x 3149 063 x 07 = 51.96 (79)

Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m
(83)m=| 8865 | 160.28 | 243.95 | 34357 | 42253 [ 436.06 [ 41:;T| 352.06"?3 05 [ 183.78 [ 107.87 [ 7477 | (83)

Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= ﬁsa.ml 62243 ' 690.79 | 765.73 [ 819.49 | 808.98 | [z [ 716.04 [ 654.89 [ 585.53 | 538.15 [ 526.58 | (84)
7. Mean internal temperature (heating season]
Temperature during heating periods in the living area from Table 9, Th1 (°C) (85)
Utilisation factor for gains for living area, h1,m (see Table 9a)

IJan] Feb] Mar] Apr] May] Jun] Jul ] Aug] Sep] Oct] Novl Decl

(86)m=| 1 ] 1 ] 099 ] 097 ] 0.89 ] 072 ] 054 ] 06 ] 086 ] 098 ] 1 ] 1 | (86)

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(snm=| 199 ] 2003 ] 2026 ] 2056 ] 20.82 ] 20.96 ] 20.99 ] 20.99 ] 20.89 ] 20.56 ] 2018 ] 19.88 | (87)

during heating periods in rest of dwelling from Table 9, Th2 (°C)

(ss;m=| 20.06 ] 20,07 ] 2007 ] 20.08 ] 20.08 ] 20.09 ] 20.09 ] 20.09 ] 20.09 ] 20.08 ] 20.08 ] 20.07 | (88)

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(Bg;m:[ 1 ] 1 ] 099 ] 095 ] 0.85 ] 063 ] 0.43 ] 049 ] 079 ] 097 ] 1 ] 1 | (89)

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(gmm:I 1359] 1879 ] 19.11 ] 19.55 ] 199 ] 20.06 ] 20.09 ] 20.09 ] 20 ] 1956 ] 19.01 ] 18.57 | (90)
fLA = Living area + (4) = 013 (91)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2
(o2)m=[ 1877 | 1805 | 1026 | 1960 | 2002 [ 2048 | 2021 | 202 [ 2042 | 1969 | 19.16 [ 1874 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,
the utilisation factor for gains using Table 9a

| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sep | Oct | Nov | Dec ]
Utilisation factor for gains, hm:

=(76)m and re-calculate

194)m=| 1 | 0.99 | 0.98 | 0.95 | 0.84 | 064 | 045 | 051 | 0.8 | 0.96 | 0.99 | 1 ] (94)
Useful gains, hmGm , W = (94)m x (84)m
(95)m= | 551.43| 618.44 | 679.54 | 725.96 | 692.12 | 519.16 | 345.67 | 362.19 | 521.12 | 564.84 | 534.52 | 525.31 ] (95)

Monthly average external temperature from Table 8
195)m:| 43 | 4.9 | 65 | 8.9 17 | 14.6 | 16.6 | 16.4 | 14.1 | 106 | 74 | 42 ] (96)

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m~— (96)m ]

(@7)m= |14375s| 139256| 126t34| |05375| 81131 | 538.35 | 347.78 | 366.22 | 582,61 | 886.45 |11a1 16| 143063] (@7
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

(o8)m= [ 659.28 [ 52021 [ 43323 [2a601 [ ses8 | 0 [ o [ o [ o 28927 4ess7 [ 67356 |

Total per year (kWh/year) = Sum(98), ss..2 = 3315.82 (98)

Space heating requirement in KWh/m?/year

9a. Energ
Space heating:
Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1~ (201) = 1 (202)
Fraction of total heating from main system 1 (204) (202) x [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 935 (208)
Efficiency of secondary/supplementary heating system, % 0 (208)
l Jan l Feb | Mar l Apr | May | Jun l Jul | Aug | Sep | Oct | Nov | Dec kWhyear
Space heating requirement (calculated above)
[es9.28 ] 52021 [ 4ss23 [ 23601 [ ses8 [ 0 [ o [ o [ o 28927 4es57 [ 67356 |
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
[705:11] 5567 [ 46335 [ 25242 [ oasa [ 0 [ o [ o [ o [ 2659 [4or.04 [ 72030 ]

Total (KWhiyear) =Sum(211), ,, = 3546.33 (211)

Space heating fuel (secondary), kWh/month
={[(98)m x (201)] } x 100 + (208)
1215)m{0|n|n|u|0|olulululololu]

Total (kWhiyear) =Sum(215), ,,, = 0 (215)
Water heating

Output from water heater (calculated above!
207.46 | 182.78 | 191.77 | 17166 | 168.04 | 149.89 | 143.71 | 158.03 | 157.86 | 178.02 | 188.55 | 202.38

Efficiency of water heater 798 ](216)
(@17mq 8769 | 67.45 | 8692 [ 8666 | 832 | 798 | 708 | 798 | 798 [ 856 | 6713 [ 8778 (@17)

Fuel for water heating, kWh/month
(219)m = _(64)m x 100 + (217)m
(@19)me 236.59 | 209—| 22062 [ 20039 [ 201.98 | 187.84 | 180.09 | 198.04 | 197.82  207.96 [ 216.39 [ 23085 |

Total = Sum(219a), , = 248727 |(219)

Annual totals kWhlyear kWhlyear

Space heating fuel used, main system 1
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Water heating fuel used
Electricity for pumps, fans and electric keep-hot
central heating pump:
boiler with a fan-assisted flue
Total electricity for the above, kWh/year sum of (230a)...(230g) =
Electricity for lighting

Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) =

12a. CO2 emissions — Individual heating systems including micro-CHP

2487.27

75 (231)

425.91 (232)

6534.51 (338)

Energy ission factor issil

kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) @11 x [ o216 ] = [ _7ee01 s
Space heating (secondary) (215) x [Costoe | = | 0 ] (263)
Water heating @19) x [[o2i6 ] = [ _ssras e
Space and water heating (261) + (262) + 263) + (264) = [rs0szsees)
Electricity for pumps, fans and electric keep-hot ~ (231) [[oss | = [ s Jesn
Electricity for lighting (232) x [[oste | = [ 22105 Jeses

Total CO2, kg/year sum of (268)..(271) =

TER =
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User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.41
Address :

1. Overall dwelling dimensions:

Area(m?) Av. Height(m) Volume(m?)
Ground floor [ Jaa x| 25 Jea) = | 122 @)
First floor [ aa oo x 25 Jeo) = | 121 | @)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4.
Dwelling volume (32)+(3b)+(3¢)+(3d)+(3e)+....(3n) = 243 (5)

2. Ventilation rate:

main secondary other total m? per hour
heatin, heatin,
Number of chimneys [_og_| + [_09_| o ] 0 ] o= [) ] 6a)
Number of open flues [0 ][ o ][ -] 0 | x20= [) | e0)
Number of intermittent fans [ 1 ] xo= 10 |7a)
Number of passive vents 0 x10 = 0 (7b)
Number of flueless gas fires [ 0 | x40 = [ 0 |17c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)#(7b)+(7¢) = 10 +(5)= [ 0.04 |1a)
If a pressurisationtést has been cafried out or is intended, proceedto (17), otherwise cotinue from (9) o (16)
Number of storeys in the dwelling (ns) 0 9)
Additional infiltration [(9)»11x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12)
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2x (14) + 100] = 0 (15)
Infiltration rate (8)+(10) + (1) + (12) + (13) + (15) = 0 (16)
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area 45 (17)
If based on air permeability value, then (18) = [(17) + 201+(8), otherwise (18) = (16) 027 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeabiliy is being used
Number of sides sheltered 2 (19)
Shelter factor (20)=1-[0.075x (19)] = 0.85 (20)
Infiltration rate incorporating shelter factor (21)=(18) x (20) = 0.23 (21)
Infiltration rate modified for monthly wind speed
[ Jan [ Feb [ Mar [ Apr [ May[ Jun [ Jul [ Aug [ Sep [ Oct [ Nov [ Dec |
Monthly average wind speed from Table 7
122}m:[ 5.1 [ 5 [ 4.9 [ 44 [ 43 [ 38 [ 3.8 [ 37 [ 4 [ 43 [ 45 [ 47 |
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Wind Factor (22a)m = (22)m + 4
(22a;m{ 127 ] 125 ] 123 ] 11 ] 108 ] 095 ] 0.95 ] 092 ] 1 ] 108 ] 112 ] 118 ]

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
020 [ 028 [ 028 [ 025 [ 024 [ 021 [ o021 [ o2t [ 023 [ 024 [ 025 [ o027 |
Calculate effective air change rate for the case

If mechanical ventilation: 0 (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a)  Fmv (equation (N5)) , otherwise (23b) = (23a) ) (23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 0 (230)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

@am{ o [ o [ o [ o J o[ o JoJ oo oo o] (242)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
@wm] o [ o [ o [ oJ o[ oo ofJo o [ o [ o] (240)

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@omd o [ o [ o [ oJ o[ oJ o] of o o [ o ] o] (240)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]
(@aome 054 [ 054 ] 054 [ 053 [ oss | 052 ] 052 ] 052 ] 053 ] 053 | o053 | 0541 24s)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
@sim=| 054 [ 054 054 [ 08 [ os3 /[ 02 [ 057 |os2 [Loss [ 088 [ o0s3 [ ose | @5)
3 t losses and heat loss pararetel

ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A.m? Wim2K (WIK) KJI/m>K KJIK

Doors 2.1 x 1 = 21 (26)
Windows Type 1 X11(1.3)+0.04] = (27)

Windows Type 2 [ 54| xmui3)yo0n = [ eer | @
Floor 488 | x[ o1 | =[ 7eos | ] e
Walls [ees | [1ss | 839 | x[_o2r | =["2265 | ] [Jew
Roof [ees | [ o | 488 | x[_ ot | =[ 78| ] [ Jeo
Total area of elements, m* IREZ| @1

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
**include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K = S (A x U)
Heat capacity Cm = S(Ax k)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

(26)...(30) + (32) = 57.05 (33)
((28)...(30) + (32) + (32a)...(32e) = (34)
(35)

Indicative Value: Medium

Thermal bridges : S (L x Y) calculated using Appendix K
if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (33) +(36) = (37)

0
250

o oo

Ventilation heat loss calculated monthl,
[Tvan [ Feb | Mar [ Apr [ May] wun [ sui | Aug| sep| oct | Nov[ Dec]

(:n;;m:[ 43.43 ] 433 ] 4347 ] 4258 | 42.47 ] 4195 ] 4195 ] 4185 ] 4215 ] 4247 ] 4269 ] 42.93 ] (38)

(38)m =0.33 x (25)m x (5)

Heat transfer coefficient, W/K
(@om=[ 11033 ] 1102 [ 110.08 [ 10948 [ 109.37 [ 108.85 [ 108.85 | 108.75 [ 109.05 [ 10937 [ 109.59 [ 1093 |
Stroma FSAP 2012 Version: TO5 4T (SAP992)~ ™ Average = Sum(39), 12 [ 00 F50° T(gg,

(39)m = (37) + (38)m
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Heat loss parameter (HLP), W/m2K (40)m = (39)m + (4)
(4mm=| 114 | 113 | 113 | 113 | 113 | 112 | 112 | 112 | 112 | 113 | 113 | 113 ]
Average = Sum(40). .. /12= 113 (40)

Number of days in month (Table 1a)
| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sep | Oct | Nov | Dec I
I ENEEEEEEEEEEEEEEEEEREE @1)

Assumed occupancy, N 2)
if TFA>13.9,N=1+1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFAE139,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)
Reduce the annual average hot water usage by 5% i the dweling is designed (o achieve a water use target o
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Novl Decl

Hot water usage in litres per day for each month Va,m = factor from Table 1c x (43)

(@aym= [ 108.47 [ 10453 [ 100.58 [ 9664 [ o260 [ s75 [ 8875 [ 9260 | o664 [ 10088 [ 10453 [ 10847 |

Total = Sum(44), ., = 1183.33 (44)
Ener§y Gontent of Kot Water used - calculated monthly = 41190 x Vo, m x nm x DF/8600 kWh/month (568 Tables 16, 16, 1)
(45)m= Feo 86 [ 14069 [ 14518 | 12657 I 121.45 | 1048 | o1/ [ 1144 ] 11277 | 13142 | 143.46 I 155.79 ]

Total = SUm(45), . = 155154 |(45)
IFinstantaneous water healing at point of use {6 Gt Waler storage), enter 0 in boxes (46) (0.(61)
w@oyn=[ 2413 [ 2141 [ 2178 | 1800 [8220] 1572 | sas7 [snez [ 1602 [ 1971 [ 2152 [ 237 | (6)
Water sforage Toss?
Storage volume (litres) including any solar or WWHRS storage within same vessel

H

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0" in (47)
Water storage loss:

a) If manufacturer's declared loss factor is known (kWh/day): 0 (48)
Temperature factor from Table 2b 0 (49)
Energy lost from water storage, kWh/year (48) x (49) = 0 (50)
b) If manufacturer’s declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWhilitre/day) IZ (51)
If community heating see section 4.3

Volume factor from Table 2a [ o ] (52)
Temperature factor from Table 2b | o ] (53)
Energy lost from water storage, kWh/year @nxEnxExEy= [ o | 4
Enter (50) or (54) in (55) | o ] (55)

Water storage loss calculated for each month ((56)m = (55) x (41)m
(5s;m=|o|o|o|o|o o|o o|o|o|o|u| (56)
If cylinder contains dedicated solar storage, (57)m = (66)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H

Gm=[ 0 [ o T o J oJ o[ oo ofJoTJo

o [ o

3

Primary circuit loss (annual) from Table 3 (58)
Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m

(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
Gom=[ 0 T o [T o T oJ o[ oJoJoJoJoJoTo

(59)
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Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=| 16.94' 153 | 16.92 | 16.36 | 16.89 | 16.33 | 16.87 | 16.88 | 1635 | 16.91 | 16.38 | 1693 ] (1)

Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 1778 | 155.99 | 162.1 | 142.93 | 138.34 | 121.13 | 113.98 | 128.32 | 129.12 | 148.33 | 159.84 | 172.72 ] (62)

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter ‘0 if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(es)m:lu'u|u|o|u|u|a|o|o|u|u|o] (63)

Output from water heater
(64)m=| 1778 | 155.99| 162.1 | 14293| 13334| 121 13| 113.98 | 129.32| 12912| 14333| 1ssa4| 172.72 ]

Output from water heater (annual) = 17506 ](64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(esm=[ 57.72 [ sos [ 525 [ 4647 [ aas [ 3893 [ 3651 [ ar27 [ 4158 [ 4703 [ 5179 [ 5603 | (©5)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
lic gains (Table 5), Waf
Jan Feb | Mar Aprl Mayl Junl Jul | Augl Sepl Ocll Novl Decl
(e6yi=| 1856 [ 13se | 1956 [ 356 [ 86|, 1956 | 1356 |iss | o5 [ 1356 | iss6 | s s || (©6)

@

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

(67)m= sz | 2142 | 17.42 ]T.we | 9.86 1T.32 | a.sg—FwF[ 15.69 | 1902 | 2325 | 24.79 | (67)
i gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68ym= [ 251.72 [ 26433 | 24775 [ 288,74 [ 21608 199.42 | 188.32 [ 1857 [ 192.20 [ 2063 [ 22399 | 24051 | (©8)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

o= [ 3656 | 3656 | 3656 ]?.56 | 36.56 | 36.56 'ms | 36.56 | 36.56 | 36.?‘ 36.56 | 36.56 | (69)

Pumps and fans gains (Table 5a)

(70)m=|3|3|3|3|3|3|3|3|3|3|3|3| (70)

Losses e.g. evaporation (negative values) (Table 5)
(71)m=[-108.48 | 108.48 | 108.48 |rms 48 |V|DH.48 |408 48 |405.45 |40543 |rms 48 |4mz.48 |408 48 | 108.48 | )

Water heating gains (Table 5)
(72)m=| 7758 | 753 | 70.57 | 64.13 | 59.95 | 54.07 | 49.07 | 55.48 | 57.75 | 64.42 | 71.94 | 75.31 | 72)

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= | 4201 | 417.74 | 402.42 | 377.74 | 35254 | 328.49 | 313.06 | 319.55 | 33241 | 357.32 | 385.86 | 407.39 (73)

Solar gains are calculated using solar fiux from Table 6a and associated equations to convert to the applicable orientation.

Orientation: Access Factor Area Flux g_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
Northeast 0.9x 077 x 8.1 x 11.28 x 063 x 07 = 27.93 (75)
Northeast 0.9x 0.77 x 8.1 x 2297 x 0.63 x 0.7 = 56.85 (75)
Northeast 0.9x 0.77 x 8.1 x 41.38 x 0.63 x 07 = 102.43 (75)
Northeast 0.9x 0.7 x 8.1 x 67.96 x 063 x 07 = 168.22 (75)
Northeast 0.9x 0.77 x 8.1 x 91.35 x 063 x 0.7 = 226.12 (75)
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Northeast 0.9x 0.77 x 8.1 x 97.38 X 0.63 X 0.7 = 241.07 (75)
Northeast 0.0x 077 x 8.1 x 91.1 x 063 x 07 = 22552 (75)
Northeast 0.9x 077 x 8.1 x 7263 x 063 x 07 = 179.79 (75)
Northeast 0.9x 0.77 x 8.1 x 50.42 x 063 x 0.7 = 124.81 (75)
Northeast 0,9x 077 x 8.1 x 28.07 x 063 x 07 = 69.48 (75)
Northeast 0,9x 0.77 x 8.1 x 14.2 X 0.63 X 0.7 = 35.14 (75)
Northeast 0.9x 077 x 8.1 x 921 x 0.63 x 07 = 2281 (75)
Southwesto,ox 077 x 54 x 36.79 063 x 07 = 60.72 (79)
Southwesto.9x 0.77 x 54 x 6267 063 x 0.7 = 103.43 (79)
Southwesto.ox 0.77 x 54 x 85.75 0.63 x 0.7 = 141.52 (79)
Southwesto.9x 0.77 X 54 x 106.25 0.63 x 07 = 175.35 (79)
Southwesto.ox 077 x 54 x 119.01 063 x 07 = 1964 (79)
Southwesto.9x 0.77 x 54 x 118.15 0.63 x 0.7 = 194.98 (79)
Southwesto,ox 077 x 54 x 113.91 063 x 07 = 187.99 (79)
Southwesto,9x 0.77 x 5.4 X 104.39 0.63 X 0.7 = 172.28 (79)
Southwesto.9x 0.77 X 5.4 X 92.85 0.63 x 0.7 = 153.23 (79)
Southwesto,ox 077 x 54 x 69.27 063 x 07 = 11431 (79)
Southwestosx| 077 X 54 x 44.07 063 x 07 = 7273 (79)
Southwesto.ox 077 X 54 x 31.49 063 x 07 = 51.96 (79)
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m

(83)m= 34357 | 422.53,| 436.06 (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

(4= [ 50875 | 578.02 | 646.37 Iﬂaw | 775.07 ]L:vsjﬁ.sa | 671.61 | 610.46 | 54:' 49373 | 48217 ] (84)
Temperature during heating periods in the living area from Table 9, Th1 (°C) lI](ssi
Utilisation factor for gains for living area, h1,m (see Table 9a)

| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sep | Oct | Nov | Dec ]
@m=| 1 | 1 | o [ oo [o09s | o8 [oss | oes [ 0o [ose [ 1 | 1 | (86)

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
@7m=[ 1998 [ 2008 | 2025 [ 205 [ 2073 | 2088 [ 2093 [ 2092 | 208 [ 2051 [ 202 [ 1996 | (®7)

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
166)m=| 19.97 | 19.97 | 19.97 | 19.98 | 19.98 | 19.98 | 19.98 | 19.99 | 19.98 | 19.98 | 19.98 | 19.98 ] (88)

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
189)m:| 1 | 1 | 0.99 | 0.97 | 0.89 | 071 | 05 | 057 | 0.86 | 0.98 | 1 | 1 ] (89)

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
190)m:| 18.59 | 18.74 | 19 | 19.35 | 19.68 | 19.86 | 19.9 | 19.9 | 19.78 | 19.38 | 18.92 | 18.57 ] (90)

fLA = Living area + (4) = 13 (©1)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2
(o2)m=[ 1878 [ 1891 | 1916 [ 195 [ 1981 | 1999 [ 2004 [ 2008 | 1991 [ 1952 [ 1909 [ 1875 | ©2)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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(93)

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a

.lanl Febl Marl Aprl Mayl Junl Jul l Augl Sepl Ocll Novl Decl
Utilisation factor for gains, hm:

(94;m:| 1 l 1 l 0.99 l 0.96 l 0.88 l 0.7 l 0.49 l 0.55 l 0.84 l 0.98 l 1 l 1 | (94)
Useful gains, hmGm , W = (94)m x (84)m

(o5)m= [ 507.66 | 575.45 | 638.99 [ 69451 | es2.01 [ 53212 [ as2.83 | 360,62 [ 51374 | 528.11 [ 40152 [ 48138 | (95)
Monthly average external temperature from Table 8

©om=[ 43 [ 49 [ 65 [ 8o [ 117 [ 146 [ 166 | 164 [ 141 [ 106 [ 71 [ 42 | (96)
Heat loss rate for mean internal , Lm , W =[(39)m x [(93)m— (96)m ]

(97)m= |1sau.szl 1527.941 1377.421 1144.491 870.96 l 570.84 l 357.66 l 378.57 l 617.54 l 9595 11297 331 1551.25| (97)

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(as;mzl 7982 l smaal 549391 323951 139.9 l 0 l ) l 0 l 0 l azuasl 5&0151 818.3 |

Total per year (KWhlyear) = Sum(98). ss = = 4171 (98)

Space heating requirement in KWh/m?/year

Space heating:

Fraction of space heat from secondary/supplementary system [ (201)
Fraction of space heat from main system(s) (202)=1=(201) = 1 (202)
Fraction of total heating from main system 1 (204) 3(202) x [1 - (203)) = 1 (204)
Efficiency of main space heating system 1 923 (206)
y of y heating system, % [ (208)
| Jan I Feb I Mar I Apr l May l Jun I Jul l Aug l Sep 1 Oct I Nov l Dec kWhyear
Space heating i above)

[[7s8:2 Jo40.08 [ s40.30 32308 [ 1300 [ o [ o [ o [ o Jaxoes]seote] stes |

(211)m = {{(98)m x (204)] } x 100 + (206) @)
[86470] 60348 [ 59522 [ 35101 15167 o [ o [ o [ o [aa73] 62850 ] seest |

Total (kWhiyear) =Sum(211), ., = 4518.96 (211)

Space heating fuel (secondary), kWh/month
={[(98)m x (201)] } x 100 ~+ (208)
(zmm{olulolnlololnlolululoln|

Total (kWhiyear) =Sum(215), ,,, .= 0 (215)
Water heating

Output from water heater (calculated above)
177.8 | 15599 [ 162.1 | 14293 | 13834 | 121.13 | 11398 | 128.32 [ 12012 ] 14833 | 15084 [ 17272

Efficiency of water heater 87 |@16)
(2mm{ 89.3 l 89.25 l 39.151 88.9 l 88.28 l 86.7 l 86.7 l 86.7 l 86.7 l 88.86 l 89.19 l 89.33 (@17)

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(zw;m{ 199.111 174.77 l 181.831 160.79 l 156.71 l 139.71 l 13146 l 148.01 l 143921 166.92 l 179.21 l 193.36 |

Total = Sum(219a), ,, = 1980.8 (219)
Annual totals kWhlyear kWhlyear
Space heating fuel used, main system 1
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Water heating fuel used

Electricity for pumps, fans and electric keep-hot
central heating pump:
boiler with a fan-assisted flue

Total electricity for the above, kWh/year

Electricity for lighting

Electricity generated by PVs

Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) =

systems including micro-CHP.

Energy

kWhlyear
Space heating (main system 1) 211) x
Space heating (secondary) (215) x
Water heating (219) x

Space and water heating
Electricity for pumps, fans and electric keep-hot », (231) x
Electricity for lighting (232) x

Energy saving/generation technologies
Item 1

Total CO2, kglyear
Dwelling CO2 Emission Rate
El rating (section 14)
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(261) + (262) + (263) + (264)

sum of (230a)...(230g) =

(230¢)

(230e)

Emission factor Emissions
kg CO2/kWh kg CO2/year
[[o26 ] = [ _ome09  Jesn
[Cose ] = [ 0 (263
[Co2i6 ] = [ a2785  Jase)
- 1255»
[Cose ] = [ 3883 Jeen
[Toso ] = [ 22105 Jees
[Toso | = [ 28835 o9

sum of (265)...(271) =

(272) + (4) =

o Jew
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Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.41
Property Address: 3-Bed House - Option 2

Address :

1. Overall dwelling dimensions:

Area(m?) Av. Height(m) Volume(m?®)
Ground floor [ass Joax [ 2s Jeay = [ 122 e
First floor [ asa oo x| 25 Jeo) = [ 121 @)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) 97.2 (4)
Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = 243 (5)

2. Ventilation rate:

main secondary other total m? per hour
heatin, heatin,
Number of chimneys 0 * 0 N 0 ] x| 0 |6a)
Number of open flues [0 ) [ o ][ 7] ) ] x2o= 0 e0)

Number of intermittent fans

3 x10 = 30 (7a)
0 = 0 (7b)

Co > B =

Number of passive vents

Number of flueless gas fires

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)#(7b)+(7c) = 30 | +(5)= | 012 |(s;
If & pressurisationtést has been cafried out or is intended, proceed to (17), otherwise continue from (9) 0 (16)
Number of storeys in the dwelling (ns) 0 (9)
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12)
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2x (14) + 100] = 0 (15)
Infiltration rate (8)*(10) + (1) + (12) + (13) + (15) = 0 (16)
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area 5 (17)
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.37 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 (19)
Shelter factor (20)=1-[0.075 x (19)) = 0.85 (20)
Infiltration rate incorporating shelter factor (21)= (18)x (20) = 032 (21)
Infiltration rate modified for monthly wind speed
| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sep | Oct | Nov | Dec |
Monthly average wind speed from Table 7
@m=[ 51 [ 5 [ 4o [ 44 [ 43 [ a8 [ 38 [ 37 [ 4 [ a3 [ 45 [ a7 |
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Wind Factor (22a)m = (22)m + 4
1225)m{ 127 l 125 l 123 l 11 l 108 l 0.95 l 095 l 092 l 1 l 108 l 112 l 118 |

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
[To4 T o4 Jose [oas [osa [ o3 [ 03 [ o020 [ 032 [ 03 [ 036 [ 037 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: 0 (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) 0 (23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 0 (230)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]
124a)m{o|o[o[o[o[o[o[o[o[o[o[o| (24a)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
@om{ o [ o [T o [ o [T oJ o[ oo o oo o] (240)

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@ond o [ o [ o [ o J oJ o[ oo oJofo]o] (240)

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]
(24ajiif 058 | 088, [ o058 [ 086 [ 086 055 [ oss [Tosa [ oss [ dse [ ose [ 087 [ (@4b)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

@sm=| 058 [ oss [ 08 [ 086 [ oss /[ 085 [ osg | os4 [Loss [ ds6 [ ose [ os7 | (25)

3. { losses and heat loss
ELEMENT Net Area U-value AXU k-value AXk
A m? Wim2K (W/K) kJ/m?K KJIK

Doors 2.1 x 1 = [T| (26)
Windows Type 1 XU[1/( 1.4 )+ 0.04] (27)

neler:
Openings
m?

Gross
area (m?)

Windows Type 2 XU 1.4 )+ 0.04) (27)
Floor [[a8s | x[ o | [ ] [ Jes
Walls [oos ] [s6 | [s9 | x[ o1 | [ ] [ Jea
Roof [ws | [ o | [[4s | x[ _om | [ ] [ Jeo
Total area of elements, m? 197. 31
*for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2

**include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K = S (A x U) (26)...(30) +(32) = 47.79 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = 0 (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K Indicative Value: Medium 250 (35)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K
if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss

—r—)
Ventilation heat loss calculated monthl; (38)m = 0.33 x (25)m x (5)

[ Jan[ Feb[ Mar[ Apr May[ Jun[ Jul [ Aug[ Sep[ Ocl[ Nov[ Decl
135)m:[ 46.66 [ 46.41 [ 46.16 [ 44.98 | 44.76 [ 4374 [ 4374 [ 43.55 [ 44.44 [ 44.76 [ 45.21 [ 4567

(33) + (36) =

(38)

Heat transfer coefficient, W/K

(39)m = (37) + (38)m

96.85
Average = Sum(39), 1: /12=

TER WorkSheet: New dwelling design stage

Heat loss parameter (HLP), W/m?K (40)m = (39)m + (4)
(m)m:[ 102 ] 102 ] 102 ] 101 ] 1 ] 0.99 ] 0.99 ] 099 ] 1 ] 1 ] 101 ] 101 |

Average = Sum(40), . /12= 1.01 (40)
Number of days in month (Table 1a)

I Jan] Feb] Mar] Apr] May] Jun] Jul ] Aug] Sep] Ocl] Nov] Decl

N I EEEEEEEEEEEEREEREREE @)
4. Water heal
Assumed occupancy, N @)
if TFA> 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)
Reduce the annual average hot water usage by 5% i the dwelling is designed to achieve a waler use targef of

not more that 125 litres per person per day (all water use, hot and cold)

I Jan] Feb] Mar] Apr] May] Jun] Jul ] Aug] Sep] Ocl] Nov] Decl

Hot water usage in lires per day for each month Va,m = factor from Table 1c x (43)

(@4ym=[108.47 ] 10453 ] 10058 | 9664 [ 9269 [ 8875 [ 8875 | 9260 | 9664 [ 10058 [ 10453 | 108.47 |
Total = Sum(d4). .=

118333 |(44)
Energy content of hotWater used - calcllated monthly = 4190 x Vd,m x nm x DT /3600 kWh/month (566 Tables 1b, 16, 10)

(sym= [ 160.86 [ 14069 [ 145.18 [ 126,57 [ 12145 4048 [ o711/ 11144 [ 11277 [ 13142 [ 14346 [ 15579 |
Total = SUm(45), = 155154 ] (45)

IFinstantaneous water heating at point of use (i it Water storage). enter/0in boxes (46) (0\(61)
1602 | 1971 [ 2152 [ 2397 | (@6)

w@em=[2413 T 2147 [ 2178 [ 890 [“1822)] 1572 | 1467 [ynez2
Water siorage loss?

Storage volume(litres) including any solar or WWHRS storage within same vessel |I| )

If community heating and no tank in dwelling, enter 110 litres in (47)

Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0" in (47)
Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): 0 (48)
Temperature factor from Table 2b 0 (49)
Energy lost from water storage, kWh/year (48)x (49) = 0 (50)

b) If manufacturer’s declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) || (51)

If community heating see section 4.3
Volume factor from Table 2a [ o ] (52)
Temperature factor from Table 2b [ o ] (53)
Energy lost from water storage, kWh/year (47)x (51) x (52) x (53) = “ (54)

Enter (50) or (54) in (55) [ o ] (55)

Water storage loss calculated for each month ((56)m = (55) x (41)m

om=[ 0o [ o J o[ oTo o [ o o [ o J o[ o o] (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50). else (57)m = (56)m where (H11) is from Appendix H
(57)m:[u]o]o]o]n]u]o]o]o]u]u]u
Primary circuit loss (annual) from Table 3 (58)
Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m

(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
Gm=[ 0 T o JT o T o JT oJ o[ oJoJoJoJo]o

(87)

(59)
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Combi loss calculated for each month (61)m = (60) + 365 x (41)m
©1m=[ 5096 [ 46.03 | 5096 [ 4766 [ ar.24 | 4377 [ 4523 [ ar2a | 4766 [ s0.96 [ 4932 [ 5096 | (1)

Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 21182 | 186.72 | 196.14 | 174.23 | 168.68 | 148.57 | 142.34 | 158.67 | 160.43 | 182.38 | 192.77 | 206.74 ] (62)

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter ‘0" no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
@m=[ 0 [ o T o [T o[ o oo ool oJoT]o] (63)

Output from water heater
(64)m= | 21182' 186.72 | 196.14 | 174.23 | 168.68 | 14857 | 142.34 | 158.67 | 160.43 | 182.38 | 192.77 | 206.74 ]

Output from water heater (annual); .. 2129.5 (64)
Heat gains from water heating, kWh/month 0.25 * [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=| 66.23 | 58.20 | 61.01 | 54 | 52.19 | 45.79 | 436 | 48.86 | 49.41 | 56.44 | 60.03 | 64.54 ] (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
ic gains (Table 5), Watts
Jan | Feb | Mar Aprl Mayl Junl Jul | Augl Sepl Oc(l Navl Decl
o] 1356 | 1356, | 1356 [ 11356 | dssen], 1356 | 1356 |1ase | 1356 [ 1356 | dase [ 436 | (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

©7m=[ 2412 [ 2142 [ 4742 [ 1319 | o6 [ 882 [ sog | 1169 [L1560 [ 1992 [ 2025 [ 2479 | (67)

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= Psuz | 254 aa—ﬁv 75 | 23374 | 21608 | 199.42 | 1aﬁ| 1857 | 19229 | zm 223.99 | 24061 ] (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

o= 3656 | 3656 | 3656 [ 3656 | 3656 | 3686 | 3656 | 3656 | 3656 [ 3686 [ 3656 [ 3656 | (69)
Pumps and fans gains (Table 5a)
170)m=|3|3|3|3|3|3|3|3|3|3|3|3| (70)

Losses e.g. evaporation (negative values) (Table 5)
(71ym= [-108.48 [ -108.48 [ -108.4 [ -108.48 [ -108.48 [ -108.48 [ -108.48 [ -108.48 [ -108.48 [ -108.48 [ -108.48 [ -108.48 | 1)

Water heating gains (Table 5)
172)m=| 89.01 | 86.74 | 82,01 | 75 | 70.15 | 63.59 | 58.6 | 65.68 | 68.63 | 75.86 | 83.37 | 86.75 ] (72)

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= | 431.53 | 429.17 | 413.86 | 3886 | 362.74 | 338.02 | 322,59 | 320.75 | 343.28 | 368.76 | 397.29 | 418.83 (73)

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.

Orientation: Access Factor Area Flux 9_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢c W)
Northeast 0.9x 0.77 x 8.1 x 11.28 x 0.63 x 07 = 27.93 (75)
Northeast 0.9x 0.77 x 8.1 x 2297 x 0.63 x 0.7 = 56.85 (75)
Northeast 0.9x 0.77 x 8.1 x 4138 x 0.63 x 07 = 10243 (75)
Northeast 0.9x 077 x 8.1 x 6796 x 063 x 07 = 168.22 (75)
Northeast 0.9x 0.77 x 8.1 x 91.35 x 063 x 07 = 226.12 (75)
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Northeast 0.9x 0.77 x 8.1 x 97.38 x 0.63 x 07 = 241.07
Northeast 0.9x 077 x 8.1 x 914 x 063 x 07 = 225.52
Northeast 0.9x 0.77 x 8.1 x 72.63 x 063 x 0.7 = 179.79
Northeast 0,9x 077 x 8.1 x 50.42 x 063 x 07 = 124.81
Northeast 0.9x 0.77 X 8.1 x 28.07 x 0.63 X 0.7 = 69.48
Northeast 0.9x 077 x 8.1 x 14.2 x 063 x 07 = 35.14
Northeast 0.9x 077 x 8.1 x 9.21 x 063 x 07 = 2281
Southwesto.ox 0.77 x 54 x 36.79 063 x 0.7 = 60.72
Southwesto.ox 0.77 x 54 x 6267 063 x 0.7 = 103.43
Southwesto.9x 0.77 x 54 x 85.75 0.63 x 07 = 141.52
Southwesto.ox 0.77 x 54 x 106.25 0.63 x 07 = 175.35
Southwesto.ox 077 x 54 x 119.01 063 x 07 = 1964
Southwesto.ox 0.77 x 54 x 118.15 063 x 0.7 = 194.98
Southwesto,9x 0.77 x 54 X 113.91 0.63 X 0.7 = 187.99
Southwesto.ox 0.77 x 54 x 104.39 0.63 x 07 = 172.28
Southwesto.ox 0.77 x 54 x 9285 0.63 x 07 = 153.23
Southwesto.ox 077 x 54 x 69.27 063 x 07 = 11431
Southwestoox 0:77 X 54 x 44.07 0.63 x 0.7 | 72.73
Southwesto,9x 077 x| 54 x 31.49 0.63 x 0.7 = 51.96

(83)m 3 Sum(74)m ...(82)m

Solar gains in watts, calculated for each month
@3m= [ 8o.65 [ 16028 [ 243.05 [ 34357 [42250,] 436.06 [ 4135 [ 3206 [ 27805 [ 18379 [ 10767 [ 7477

Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84ym= | 520.18 [ 589.45 | o57.81 [ 732,18 [ 78526 | 774,08 [ 736,09 [ 68161 | 62133 [ 55285 [ 505.17 | 496 |

7. Mean internal temperature (heating season;

Temperature during heating periods in the living area from Table 9, Th1 (°C)
Utilisation factor for gains for living area, h1,m (see Table 9a)

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Novl Decl
155)m:| 1 | 1 | 099 | 097 | 09 | 0.74 | 057 | 063 | 0.88 | 0.98 | 1 | 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
@m=[ 1987 [ 20 [ 2023 [ 2053 [ 208 [ 2096 [ 2099 [ 2099 [ 2088 [ 2053 [ 2015 [ 1985 |

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(8= 2006 [ 2007 | 2007 [ 2008 [ 2008 | 2009 [ 2009 [ 2000 | 2009 [ 20.08 [ 2008 [ 2007 |

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
169)m=| 1 | 1 | 099 | 0.96 | 0.87 | 0.66 | 045 | 051 | 082 | 0.98 | 1 | 1 |

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
190)m=| 1855 | 1874 | 19.07 | 19.52 | 19.88 | 20.06 | 20.09 | 2009 | 19.98 | 19.52 | 18.96 | 1852 |

fLA = Living area + (4) =
Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
(o2m=[ 1872 ] 189 [ 1922 [ 1065 [ 20 [ 2048 [ 202 [ 202 [ 201 [ 1065 [ 1012 [ 187 |
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a

[ Jan [ Feb [ Mar [ Apr [ May[ Jun [ Jul [ Aug [ Sep [ Oct [ Nov [ Dec |
Utilisation factor for gains, hm:
194)m:[ 1 [ 099 [ 099 [ 0.96 [ 0.86 [ 067 [ 047 [ 053 [ 082 [ 097 [ 0.99 [ 1 |
Useful gains, hmGm , W = (94)m x (84)m
(95)m= [ 518.96 [ 586.49 | 649.09 [ 699.83 [ 676.35 | 514.96 [ 345.06 [ 36103 | 509.20 [ 536.96 [ s0262 [ 49273 |
Monthly average external from Table 8
om=[ 43 [ 49 [ 65 [ 89 [ 117 [ 146 [ 166 [ 164 [ 141 [ 108 [ 71 [ 42 |
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m~ (96)m ]
(o7)m= [1433.05] 1388.12] 1257.58] 1050.11] 809.2 [ 537.84 [ 3477 [ s66.08 [ 581.07 [ 86257 [ 1176.76 ] 1426.16]
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
19s)m=[seov09[ 538,69 [ 45272[ 2522 [ 98.84 [ 0 [ 0 [ 0 [ 0 [ 257.14 [ 485.39 [ 694.47 |

(94)

(95)

(96)

(97)

Total per year (kWhyear) = Sum(98), «s 1= = 3459.52 (98)

Space heating requirement in kWh/m?/year
9a. Energy requirements — Individual heating systems including micro-CHP;
Space heating:

__35 59 (99)

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202)=1-(201) = 1 (202)
Fraction of total heating from main system 1 (204) =(202), x [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 93.4 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
I Jan I Feb [ Mar ]Tpr [ Maﬂn Jul [ Aug [ Sep [ (F‘ Nov [ Dec kWh/year
Space heating i it above)
[(e80.09 ] 53860 [ ase72 [ 2522 [ssa [ o [ o [ o [ o [2s7.14] ass39 [e9aar |
(211)m = {[(98)m x (204)] } x 100 + (206) @11)

[728.14] 57676 [ asa.71 [ 27002 [ 10582 o [ o [ o [ o [2r531] 51968 [ 74354 |

Total (kWhiyear) =Sum(211), ,,, =
Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 + (208)
1215)m{o[o[o[n[u[u[o[o[o[u[o[o|

Total (KWhiyear) =Sum(215), ,., =

Water heating
Output from water heater (calculated above)
[211.82] 186.72  196.14 [ 174.23 | 16868 | 14857 | 142:34 [ 15867 [ 160.43 [ 182:38 [ 192.77 [ 206.74

Efficiency of water heater

803

@mmq 8778 [ o7.57 [ o709 [ 8598 [ 8376 | 803 [ 803 [ 803 | 803 [ 8592 [ s7.28 [ s786

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
1219)m{ 24131 [ 21323 [ 22522 [ 20264 [ 2014 [ 185.02 [ 177.26 [ 197.6 [ 199.78 [ 212.28 [ 22087 [ 2353 |

Total = Sum(219a), , =

Annual totals kWhlyear
Space heating fuel used, main system 1

Stroma FSAP 2012 Version: 1.0.5.41 (SAP 9.92) - http://www.stroma.com

3703.99 (211)

o (@15)

1)

@17

2511.9 (219)

kWhlyear

Page 6of 7

TER WorkSheet: New dwelling design stage

Water heating fuel used

Electricity for pumps, fans and electric keep-hot
central heating pump: (230¢)

boiler with a fan-assisted flue (230e)

Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = 6716.8 (338)

12a. CO2 emissions — Individual heating systems including micro-CHP

Total electricity for the above, kWh/year sum of (230a)...(230g) =

Electricity for lighting

Energy Emission factor Emissions

kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) @) x [ oz ] = [ _swos  Jesn
Space heating (secondary) (215) x [[ose | = | [) ] 263)
Water heating (219) x [ o2t6 | = [_sa257 @)

Space and water heating (261) +(262) + (263) + (264) =

o

Electricity for pumps, fans and electric keep-hot ~ (231) x [oste | = [ 3893 @1
Electricity for lighting @32) x [Coste | = [_22105 |w@se)
Total CO2, kg/year sum of (265)...271) = 160261 (272)

TER = (273)
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Appendix A4 | General Notes

A4.1 The report is based on information available at the time
of the writing and discussions with the client during
any project meetings. Where any data supplied by the
client or from other sources have been used it has been
assumed that the information is correct. No responsibility
can be accepted by Iceni Projects Ltd for inaccuracies in
the data supplied by any other party.

A4.2 The review of planning policy and other requirements
does not constitute a detailed review. Its purpose is as a
guide to provide the context for the development and to
determine the likely requirements of the Local Authority.

A4.3 No site visits have been carried out, unless otherwise
specified.

A4.4 This report is prepared and written in the context of
an agreed scope of work and should not be used in
a different context .Furthermore, new information,
improved practices, and changes in guidance may
necessitate a re-interpretation of the report in whole or in
part after its original submission.

A45 The copyright in the written materials shall remain the
property of Iceni Projects Ltd but with a royalty-free
perpetual licence to the client deemed to be granted on
payment in full to Iceni Projects Ltd by the client of the
outstanding amount.

A46 The report is provided for sole use by the client and is
confidential to them and their professional advisors. No
responsibility whatsoever for the contents of the report
will be accepted to any person other than the client,
unless otherwise agreed.

A47 These terms apply in addition to the Iceni Projects Ltd
“Standard Terms of Business” (or in addition to another
written contract which may be in place instead thereof)
unless specifically agreed in writing. ,In the event of a
conflict between these terms and the said Standard
Terms of Business, the said Standard Terms of Business
shall prevail.). In the absence of such a written contract
the Standard Terms of Business will apply.
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