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EXECUTIVE SUMMARY

An Energy Strategy has been carried out for the proposed devslopment at Land North of Sefier Road,
Bognor Regls. The proposed deveiopment includes the creation of 280 dwellings of which 196 dweliings
are privaie housing and 84 dwellings are affordable housing.

The proposed development consists of the construction of 235 houses and 45 flais.

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

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

Reducing carbon dioxide emissions through lean measures

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

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

e  Reduced air permeability compared o maximum required standards.
e  Specification of sfficient heating services and conirol systems.
e  Energy efficient lighting through the development.
It was identified through the modelling undertaken, that the development can reduce its CO2 by 1.18%

When compared 1o the Notional building.

Heducing carbon dioxide emissions through clean measures

The inclusion of a site wide heating system was investigaied. However, there are no existing district
heating nstwork in the area. In addition, the new Carbon factor encourages new development to move
away from gas CHP. The thermal energy demand of this scheme wiil therefore be provided by energy
efficient bollers, and as such district heating option has not been considered as viabie.

Reducing carbon dioxide emissions through green measures

A low or zerc carbon (LZC) technology feasibility study was completed as part of this Energy Strategy
which compared the feasibility of different technologies based on the energy demand of the development.
Based on this, it was identified that the most appropriate technology 1o mest iis sustainability and energy
targets, is the instaliation of 220 kKWp of PV paneis. This amount of PV paneis will provide approximaisly
190,000 KWh of electricity for the development, which is slightly over 10% of the total energy demand.

Based on the robust approach to the energy hierarchy, the development has met the required
sustainability and energy targets. The proposed strategy achieves a site wide total reduction of the
regulated carbon dioxide emissions of 23.04% over Part L1A Building Regulations 2013.
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Table 1 iliustrates the reductions in CO» emissions for the proposed deveiopment including both
regulated and unregulated emissions. Regulated emissions alone are covered by Pari L; and include
emissions associated with fixed componentis of the building {i.e. fixed lighting, ventilation, space heating
and waler heating}. Unregulated emissions are not covered by Part L and include emissions associated
with plug-in appliances (i.e. cooking and appliances, catering and computing).

Baseline: Part L 2013 of the Building 453,526 25
Regulations Compliant Development

Be lean: After energy demand reduction 448,168 25
Be clean: N/A 448,168 25
Be green: After renewable energy 349,022 25

Table 1: Carbon dioxide emissions after sach stage of the Energy Hievarchy for domestic
buildings

in Table 2 the carbon dioxide savings after each step of the energy hierarchy are presented. The savings
in absolute values are calculated, for each tier, from the previous stage of the energy hierarchy. However,
all savings in percentages {%;} are reported against the baseline carbon emissions in order {o evaluate
the percentage saving against the baseline.

Be lean: Savings from energy demand reduction 5.358 1.18
Be clean: Savings from heat network 0 0

Be green: Savings from renewable energy 99.146 2212
Cumulative on-site savings 105.504 23.04

Table 2: Begulated carbon dioxide savings from sach stage of the Energy Hierarchy for domestic
buildings
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1.2

1.21

122

INTRODUCTION

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

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

This Energy Report comprises:

e  The scheme overview.

e  Areview of the planning context.

s Anenergy assessment of the project, following the energy hierarchy.

« A presentation of resulis and recommendations.

Scheme Overview
A residential development comprising 280 dwellings (including affordable homes) is proposed

for the site. The proposed development consists of the construction of 235 houses and 45 flats.

.

Figure 1. Planning Layout

The report has been written in accordance with the planning requirements of an Energy
Strategy. A summary of the policy requirements relevant to energy consumption within the
development are provided in Section 2 of the report.
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123

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

2.1.1 The relevant authority for this site is Arun District Council. The requirements of this Council and
other relevant planning authorities have been taken into account within this feasibility study.
The key policy framewaork applicable 1o the energy aspects of the development is outlined
below.

2.2 National Level Policies

SR 5 O . Ve 88 O § §
Nl oneesn! Dlsvmimims Balicuw Nramstatara sl
NSO FIaniing rOHeY Sramaware

2.2.1 The National Planning Policy Framework (NPPF} was published in February 2018, and
replaced sarlier versions. The NPPF set out the Government’s planning policies for England
and how these are expected to be applied. The NPPF is designed to make the planning system
less complex and more accessible; to profect the environment and promote sustainable growth.
It provides a framework within which local people and their respective councils can produce
their own distinctive local and neighbourhood plans, which reflect the needs and priorities of
their communities.

222 At the heart of the NPPF is a presumption in favour of sustainable development (paragraph
11}). The three dimensions of sustainable deveiopment can be defined as the economic, social
and environmental.

223 Plans should provide a framework for addressing housing needs and other economic, social
and environmental priorities; and a platform for local people 1o shape their surroundings.
Strategic policies should set out an overall strategy for the patiern, scale and guality of
development.

224 The NPPF (paragraph 150) states that new development should be planned for in ways that
avoid increased vulnerability o the range of impacts arising from climate change; and help to
reduce greenhouse gas emissions. Any local requirements for the sustainability of buildings
should reflect the Government's policy for national technical standards.

225 The NPPF aims to strengthen local decision making, with the use of decision-taking in a
positive way, as a means of fostering the delivery of sustainable development.

2.2.6 Finally, the NPPF (paragraph 16} also highlights that plans should be prepared with the
objective of coniributing 1o the achievement of sustainable development and in a way that is
aspirational but deliverable.
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227 Building Regulations are statutory instruments that seek o ensure that the policies set out
within any relevant UK legislation are carried out. Building regulations approval is required for
the majority of building work carried out in the United Kingdom.

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

229 Part L 2013 is split into four sections:

«  L1A New Dwellings.
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+  L1B Existing Dwellings.
+  L2A New Buildings other than Dwellings.
« 128 Existing Buildings other than Dwellings.

2.2.10  This developmeni needs to comply with Part L1A New Dwellings.

2.3 Planning Condition 28

2.3.1 Before development commences a scheme identifying the principles to be incorporated into
detailed building design as the means of energy conservation, iogether with on-site energy
renewable devices, shall be submitied {o and agreed with the Local Planning Authority. Such
scheme as is submitied shall seek as a target the provision of on-site renewable energy which
will generate an estimated 12% of annual energy requirements of the buildings granted
planning permission. In determining the provision of on-site energy generation account will be
taken of the impact on the viability of the development. Such scheme as is approved will be
implemented in accordance with the scheme.

Feason: In accordance with Policy ECC 8P2 of the Arun Local Plan. It is considered
necessary for this be a pre-commencement condition as sustainability goes to the heart of the
approval.

2.4 Policy summary

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

Table 3.Summary of applicable policies

National Policies National Planning Policy Framework All buildings
Building Regulations Part L1A New Dweliings
l.ocal Policies  Arun Local Plan Policy ECC SP2 Development
242 The Standard Assessment Procedure {SAP) is the Government's recommended system for the

enargy rating of residential dwellings. 1t is a tool which enables gqualified energy assessors (o
calculate the energy demand and the CO» emissions of a dwelling. The energy demand
caicuiated using the SAP methodology is relative 1o the Regulated Emissions which inciude the
energy consumed 10 power space heating, domestic hot water, ventilation and internal lighting
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systems. The unregulated emissions (L.e. cooking and appliances) are calculated using
BREDEM (BRE Domestic Energy Model).

243 The proposed energy siralegy approach is based on a recognised struciure of reduction in
carbon dioxide emissions through:

1. Reducing the building energy consumption {Be Lean) by optimising the design and

construction of the building to ensure less energy is required.

j30]

Supplying the energy required in an efficient mannear (Be Clean).

3

Supplying the energy from Low Zero Carbon and Renewable Energy Sources (Be Green).

.

\W\ \\\\

Figurs 2.The thres stages of the Energy Hierarchy

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

2.5

2.5.1

252

253

phases

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

Baseline scenario

In order 1o establish the baseling carbon dioxide emissions for the proposed development, the
Governmeni-approved software SAP2012 was used o mode! the dweilings.

The baseline scenario assumes the minimum values required to meet Building Regulation 2013
Part L1A. When determining this baseling, it is assumed that the heating would be provided by
gas boliers and that any active cooling wouid be provided by electrically powered equipment, in
accordance to GLA’s Guidance.

The resulis of the SAP 2012 calcuiations should be compared with the new Carbon factor for
slectricity.
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254 The modelling undertaken identified the total CO2 emissions across the site as 478.526 tn p.a.

This is broken down fo 453.526 tnCOq/yr. from regulated emissions {covered by Building
Regulations) and 25 tnCOy/yr. from unregulated emissions {cocking and other plug-in
appiiances). A breakdown of the carbon dioxide emissions per energy use is presenied in
Table 4.

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

2.6 Energy Saving Measures {(Lean)

2.6.1 Energy demand reduction within the building can be utilised to improve compliance with Part
L1A/ L2A 2013. This development has been reviewed {o maximise both passive and active
design measures 1o reduce the energy demand within the building.

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

2.6.3 The building layout and orientation has been ssat 10 avoid having any occupied spaces facing
north by the architect. In order to maximise solar gains in the winter 1o reduce heating and
lighting load reguiremenis all occupied spaces (i.e. offices) face east, south or west.
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To reduce the CO2 emissions of the development, i is important to minimise the heat losses
ihrough the building fabric. In order 1o achieve this, U-values for all building fabric elemenis and
openings have been specified {o exceed the levels required by Building Regulations. In
addition, heat losses from infiliration have been minimised and a low air permeability target has
been set. The details of these measures are summarised in Table 5.

Table 5. Passive design and fabric values

Roof

0.10 W/m2K

0.20 W/m2K

External wall

0.17 Wim2K

0.30 Wim2K

Party walls (between dwellings and unheatsd areas)

0.17 Wm2K

0.30 WinPK

Party walls (between dwellings)

0.00 Wim2K

0.20 Wim2K

Exposed floor

0.12 Wm2K

0.25 W/m2K

Windows

1.40 W/im2K

2.00 WimaK

Parsonnel doors

1.1 Wim2K

2.00 W/nmeK

Air permeability 5 m¥hmP@50Pa 10 m¥hmP@50Pa

2.6.5

2.6.6

2.6.7

The source of natural daylight has bsen efficiently incorporated into the development by
ensuring the occupied areas are souih facing where possible (o maximise the use of naturagl
daylight and reduce reliance on artificial lighting.

The high standard of specification for the building fabric has been used to provide passive
energy saving solutions that significantly exceed the Building Regulation requirements. The
thermal mass that the lightweight building frame provides is considered appropriate {o the
building use, due to the majority of the internal area being unireated.

In addition to upgrading the insulation standards, it is important that the energy used within the
building is used sfiiciently. Therelore, the building systems have been designed io oplimise the
efficiency of the systems by matching installed capacity to anticipated building demand. ltems
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of equipment, which make up the building’s mechanical building services instaliation, will be
specified to achieve high annual energy efficiency in operation and will be regularly serviced to
maintain their performance. Please note that all systems have efficiencies and controls which
will meet or exceed the reguirements of Part L1A:2013 Domestic Building Services Compliance
Guide.

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

Communal Gas Boilers 84.3%

Communal Gas Boilers 84.3%

Radiators

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

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

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

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

2.6.10 In addition 1o reducing the total ensrgy consumption, it is equally important to be able 1o
accurately measure the energy consumption and to alflow for demand side response.
Therefore, in accordance to Building Begulations Part L the following provisions have been
made:

L.
(o2
[954
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=  Atleast 90% of the estimated annual energy consumption of each fuel, to be assigned to
the various end use categories {(heating, lighting etc). This will be completed in accordance
to CIBSE TMS3S Building Ensrgy Mstering.

e  The output of any renewable system to be separately monitored

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

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

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

Heating 238.155 229.336
Auxiliary 10.899 10.889

Lighting 55.921 55.921

Domestic Hot Water 148.551 152.012
Cooling

e \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

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

Part L 2013 baseline 453.526

Be lean 448.168 5.358 1.18

2.7 Heating Infrastructure (Be Clean)

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

2.8 Low and Zero Carbon Technologies (Green)

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

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

Soiar thermal Low Medium Not Recommended.

panels

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

Ground source  Medium  High Not feasible.

heat pumps

Wind turbines Low High Not feasible

Biomass High High Not feasible

2.8.2 These technologies meet all requirements as defined by Directive 2009/28/EC of the European

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

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

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

otional building.
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Table 10, CO2 emissions afier LZC for domestic hulldings

Table 11. Site wide reguiated carbon dioxide emissions and savings

Part L 2013 baseline 453.526

Be lean 448.168 5.358 1.18
Be clean 448.168 N/A 0
Be green 349.022 99.146 22.12
Overall Savings 104.504 23.04
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3.1.1

3.1.2

3.1.3

CONCLUSIONS

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

in conciusion, based on the measures outlined in the report, the development achieves both its
sustainability and energy targets. The proposad sirategy includes high insulation standards,
very efficient building services, and instaliation of Photovoitaic panels. it has been confirmed
that an 23.04% of the total CO» emissions reduction of this development will be achievad by the
incorporation of a low or zero carbon technology onsite, and thereby exceeding the planning
permission requirement that 10% of the energy demand to be provided by PV panels.

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

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

Wimna Tiiriinas
NN S NERNE e

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

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

R 3 $¥exd §
ST FESETALESONIT AL FEmTaia
FIIOIOVOITANG Ranes

The photovoliaic panel converts free solar energy directly into electricity. The electricity produced is on
direct current (DC). Thereforg, inverters are used 1o convert the output info alternating current (AC) for
connection to the building’s supply board. The eleclricity generated can either be used to supply
communal {landiord) areas or for individual dwellings, the latter configuration tending fo be more complex
and costly owing to the need for multiple meters.

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

Several options are possibie for a GSHP, depending on local geology and hydrology. Various types of
ground source heat pump arrangemenis are available including: vertical boreholes, horizontal coils and
slinky coils, e.g. around perimester of building.

e
e
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The ASHP is an aiternative system of the GSHP but they operate with the same physics. Their only
difference is that the ASHP uses the ambient outdoor air io provide the low-grade source heat insiead of
the ground. Owing to the greater seasonal variation in air temperaiures, air-source heat pumps are
unable to provide year-round heating requirements alone; hence they operate less efficiently, the running
costs are higher and COz savings lower than for a ground source heat pump.

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

.
%

.
B IO TR AR S
DIMAssS

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

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

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

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

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

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

- Generally payback over 20 years

e
e
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Photovoliaic  Converis suniightto  + Aliows on site generation of Applicable to all YES

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

+ Low mainienance requirements  available roof

- Efficiency effected by site factors
- shading, orientation and
roof/ground space

Air source heat ASHP capture heat  + Lower instaliation cost that Wide range of NO
pump {(ASHP) from the outside air  ground source heat pump building types

and transfer the heat + Can provide heating and cooling particularly
directly to the air inside+ Government grants available buildings

the building or (RHis) designed {o
transferring the heat to have low
a liquid medium that . GOP is lower during the heating temperature
can be pumped season heat emitters.
around the building. . Can restrict distribution strategies Combines well
with cooling
systems
Ground source GSHP capture heat  + More heat is supplied to the Wide range of NO
heat pump from the ground and  building than energy is consumed  buiiding types
{GSHP) transfer the heatto a by the heat pump particularly
fiquid medium that can + COP is much better than air buiidings
be pumped around the source heat pumps designed to
building. + Government grants available have low
{RHIs) temperature

heat emitters
- Requires area for ground collectorand sufficient
or borehole space for
- High initial capital cost necessary
- Can restrict distribution strategies ground works
- Subject to soil conditions

Biomass Uses biomassasa  + Government grants avaiiable Buiiding/site NO
fuel source for space  (RHis) with sufficient
heating and hot water. + Renewable source of heating access and
storage
- Requires large fuel storage faciliies. Local
Capacit\' Suppiy of fuel

- Generally a large capital cost

- Potential issue with air quality
especially in urban areas

Table A1: LZC Technologies Malrix
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SAP WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.25
Address : 1BF (8) GF, Land North of Sefter Road, Bognor Regis, PO21 3FF

Area(m?) Av. Height(m) Volume(m?3)
Ground floor ('Ea) ¥ | 2.85 |(2a} = | 149.91 |(3a)
Total floor area TFA = (1a)+(1b)+(1¢c)+(1d)+(1e)+.....(1n) 52.6 {4)

Dwelling volume {(3a)+(30}+{FH{801+{82)+. {30} = 149.91 (5)

\\.\

main secondary other total m?3 per hour
heatin heatin
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 %40 = {8a
Number of open flues | 0 | + | 0 | + | 0 | = | ) &

Number of intermittent fans ¥ 10 = 20 {7a;
Number of passive vents €10 = 0 )

Infi
(810 =
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 (1
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 @00 )+ A2+ (13 + (18 = 0 (18}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 3 (7
If based on air permeability value, then (18} = {17} + 20}+(£). ntherwise (18} = (16 0.28 (18}
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 0 (19
Shelter factor (20) =1 10075 x {19 = 1 (20
Infiltration rate incorporating shelter factor {21) = {18) x {(20) = 0.28 (21}

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl
Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |

Wind Factor (22a)m = (22)m + 4
(223)1’:14 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |

AR ma FSAR I8 0&Fsion: 1.0.4.25 (SAP 9.92) - http://www.stroma.com Page 1 of 9



SAP WorkSheet: New dwelling design stage

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

0.36 | 0.35 | 0.35 | 0.31 | 03 | 0.27 | 0.27 | 0.26 | 0.28 | 03 | 0.32 | 0.33 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'(QS&)

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

aamd 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)

waomd 0o | o | o | o | o | o | o[ o f o f o f o o] (2ah)

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)
a0 [ o | o [ o | o | o | o [ o | 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]

(24@')@ 0.57 | 0.56 | 0.56 | 0.55 | 0.55 | 0.54 | 0.54 | 0.53 | 0.54 | 0.55 | 0.55 | 0.56 | (2415)

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

Windows Type 3

Windows Type 4 U

Windows Type 5 1.82 UAT.2)+ 0.04) = 2.08 (27
Floor [ 526 | «| onn | = 578 | | | | |z
Walls Typet | 5834 | | 1130 | | 4695 | x| o017 | =| 798 | | | | (&2
Walls Type2 | 428 | | 196 | [ 232 | x| o016 | =[ o037 | | | | &2
Total area of elements, m? 31
Party wall | 21.75 | X | 0 | = | 0 | | | | |(:32)

* 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) {28)...130} + (32} = 29.33 (33
Heat capacity Cm = S(Ax k) {28) . 430) + (32) + (32a)...(32e) = 11134.7 (343

Thermal mass parameter (TMP = Cm = TFA) in kJ/m2K tudisative Value: Mediur (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 9.95 (38

if details of thermal bridging are not known (36) = 0.05 x (31)
Total fabric heat loss {33) + (36} = 39.28 (37
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SAP WorkSheet: New dwelling design stage

Ventilation heat loss calculated monthly {38)m = 0.33 x {25y ¥ (5)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
fagym=| 2796 | 2784 | 2772 | 2714 | 27.03 | 2653 | 2653 | 2644 | 26.72 | 27.03 | 27.25 | 27.48 (38
Heat transfer coefficient, W/K {38)ra = (37} + (38)m

(39;n—:=| 67.25 | 67.12 | 67 | 66.42 | 66.31 | 65.81 | 65.81 | 65.72 | 66 | 66.31 | 66.53 | 66.76

Averags = Sumi39h e /1d= 66.42 |(39§
Heat loss parameter (HLP), W/m2K {A0)rn = (39)m + (4]
(-f;o;n—:zl 1.28 | 1.28 | 1.27 | 1.26 | 1.26 | 1.25 | 1.25 | 1.25 | 1.25 | 1.26 | 1.26 | 1.27

Averags = Sumid0). . /12= 1.26 |(4‘3?

Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(4iim=| 31 28 31 30 31 30 31 31 30 31 30 31 (41}

....__~~—==vv--~-~-~>~-~-_°-<-~-~-_-_

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
if TFAL£13.9, N =1
Annual average hot water usage in litres per day Vd ,average = (25 X N) + 36 | 76.16 | {43}
Red
not :

110.8 | 120.32

Suraids), . = 119831 |48}

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 18.64 | 16.3 | 16.82 | 14.66 | 14.07 | 12.14 | 11.25 | 12.91 | 13.06 | 15.23 | 16.62 | 18.05 | (48}
Water sforage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel |I| (471

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):

Temperature factor from Table 2b II' 49)

Energy lost from water storage, kWh/year {48) x (49) = 110 {50}

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

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.02 (51

If community heating see section 4.3

Volume factor from Table 2a 1.03 (523

Temperature factor from Table 2b 0.6 {83}

Energy lost from water storage, kWh/year (A7) x (81) x (B2) x (83) = 1.03 (54

Enter (50) or (54) in (55) 1.03 (55

Water storage loss calculated for each month {E8Im = {B55) x {41m

(58 | 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | (56)
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SAP WorkSheet: New dwelling design stage

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

-(5';/;m:| 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | (&7

Primary circuit loss (annual) from Table 3 II' {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)
(sg)rnzl 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59}

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
im0 | o | o | o | o | o | o[ o[ o f of o o] 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
(6T1m= | 179.52| 158.59 | 167.4 | 151.25 | 149.08 | 134.43 | 130.28 | 141.34 | 140.59 | 156.78 | 164.29 | 175.6 | (82}

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)
(63‘>m=|0|o|o|o|o|o|o|o|o|o|o|o| 83}

Output from water heater
(G4 m | 179.52| 158.59 | 167.4 | 151.25 | 149.08 | 134.43 | 130.28 | 141.34 | 140.59 | 156.78 | 164.29 | 175.6

Cuiput frem water haater (anmuall o 1849.15 (84}

Me

66; : (65,
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

6«7~~| 34.35 | 30.51 | 24.81 | 18.79 | 14.04 | 11.85 | 12.81 | 16.65 | 22.35 | 28.38 | 33.12 | 35.31 | (87}
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(B8)m= | 229.82| 232.21 | 226.2 | 213.4 | 197.25 | 182.08 | 171.93 | 169.55 | 175.56 | 188.35 | 204.5 | 219.68 | (&58)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

-(‘t%&?;rnzl 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 89
Pumps and fans gains (Table 5a)
(;'mm:|o|o|o|o|o|o|o|o|o|o|o|o| {703
Losses e.g. evaporation (negative values) (Table 5)

(71)m=| 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 713
Water heating gains (Table 5)

(172}n‘:=|114.96| 113.2 | 109.55 | 104.58 | 101.36| 96.82 | 92.96 | 97.9 | 99.66 | 104.8 | 110.6 | 113.21 | 72
Total internal gains = B8y + [B7m + {88m -+ (B9)m + (7Hm + (Tiym + {72)m

(7%= | 461.84 | 458.62 | 443.26 | 419.47 | 395.36 | 373.45 | 360.4 | 366.81 | 380.27 | 404.23 | 430.93 | 450.9 {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 a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)
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North {1.9x%

North 0.9x | 0.77

North 0.9x | 0.77

North 0.9x | 0.77

North 0.9x% | 0.77

North 0.9x | 0.77

North 71.9% | 0.77

North {1.9x%

North 0.9x | 0.77

North 0.9x | 0.77

North 0.9x | 0.77

North 0.9x | 0.77

North 0.9x | 0.77

North 1.9 | 0.77

North {1.9x%

North 0.9 | 0.77

3295 |04

North 0.9x | 0.77

077 | x| 399 | x| 1we |« o0 | x| o7 | = 1207 Jo®

| x| 182 | x| 1083 | x| o0es | x| o7 | =] 5.91 (7

| «[ 399 | x| 2032 | = o0es | x| o7 | = | 24.78 74

x 182 | x| 2032 | x| oses x 07 | =] 11.3 |74

| »| 899 | x| sasz | x| oes | x| o7 | =] 4211 |om

| »[ 182 | x| 8453 | «[ o0es | x| o7 | =[ 1921 [ 7

| »{ 399 | x| 5546 | «| o063 | x| 07 | =] e7es |o%

077 | x| 182 | x| ss46 | x| o0es | x| o7 | <[ s08 |os

| x| 899 | x| 7472 | x| o0es | x[ o7 | =] er11  |ua

| «| 182 | x| 7472 | x| o0es | <[ o7 | =] 41 |4

x 399 | x| 7999 | x| o3 x 07 | = ers3  |i7a

v 182 | x| 7999 | x| o3 A T 2

| se9 | x| 7ae8 | x| oss s 07 | =] et0s o

| 182 | x| 7ae8 | x| o063 s 07 | =] a1ma o

0.7 x| 399 | x| se25 | x| 063 x| 07 | =] 7224 Jow
<] 182 | x| s925 | x| oses S
<| | « | | | | | - |

P

0.7 5063 |74

2 -

PN

- |

- |

| - |

| | -1

| | | » ¢ | -1

East oax[ o077 x | x| 1964 | x| oes x | = |
East oax[ o7z | x| 182 | x| ssa2 | x| o0e | x| 07 | = | 42.74 |78}
Bast o9 o077 | x| 182 | x| es2r | x| o | x| o7 | =] 7030 |us
East 7.9 077 | x| 182 | x| 922 | «[ o0es | x| 07 | = 10286 |7®
Bast  oox| o7z | x| 182 | x| 11309 | x[ o0& | x| o7 | =[ 12581 |um
Bast  o9x| o077 | x| 18 | x| 1577 | x| o0e3 | <] o7 | =| 12879 |ow
Bast  osx| o077 | «| 182 | x| 1022 | x| o0& | «| o7 | =] 12261 |o®
Bast  osx| o077 x 182 | x| 9468 | x| o063 x 07 | =] 10532 s
Bast  oax| o077 | x| 18 | x| 7ase | x| o0e3 | x| o7 | =| 88 |is
Bast o9 o077 | x| 182 | x| asme |« o | x| o7 | = s |om
East 7.9% 077 | x| 182 | x| 2449 | x| o0es | x| 07 | =] 27.04 |7
Bast  awx| o7z | x| 182 | x| 1615 | x[ o0e3 | x| o7 | = 7o |uw
South  oex| o077 | x| o067 | x| 467 | [ o0es | <] o7 | =] 9.57 [
South  osx| o077 | «| 127 | x| a6 | x| o0 | «| oz | = 1815 |o®
South  oax[ o077 x 067 | x| 7657 | x| oes x 07 | =] 1568 |78
South  gac| o077 | x| 127 | x| sz | <[ o0es | x| o7 | = 2972 s
South  gex| o077 | x| o067 | x| 9753 | «x[ o0es | x| o7 | =] 1097 |om
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South  wex| o077 | x| 127 | x| o753 | «[ o0es | x| o7 | =| sres |om
South  wgx| 077 | x| o067 | x| 11023 | x[ o0e3 | x| o7 | = 2257 |um
South  osx| o077 | x| 127 | x| 11028 | x| os3 | «| 07 | = | 42.79 [
South  oax| o077 x 067 | x| 11487 | x| os3 x 0.7 | = | 23,52 [i78;
South  oax| o077 | x| 127 | x| 11487 | x[ o | x| o7 | =| 4ams  |ius
South  gox| o077 | x| o067 | x| 1108 | «[ o0es | x| o7 | =| 2084 |8
South  gex| o077 | x| 127 | x| 1108 | «[ o0es | x| o7 | =] 4201 |om
South  nod| o077 | x| o067 | x| 10801 | «[ o0e3 | x| o7 | = 2212 |om
South  wgx| 077 | x| 127 | x| 10801 | x[ o0e3 | x| o7 | = 4102 |om
South  omx| o077 | «| o067 | x| 1048 | x| o0es | x| o7 | = 2148 |om
South  oax| 077 x 127 | x| 10489 | x| oses x 07 | =] 4071 |us
South  gux| o077 | x| o067 | x| 10189 | x| o0es | x| o7 | = 208 |i7s
South  gac| o077 | x| 127 | x| 1018 | x| o0es | x| 07 | =| sess o
South  gex| o077 | x| o067 | x| 859 | «x[ o0es | x| o7 | =] 1691 |om
South  n9e| o077 | x| 127 | x| ss9 | «[ o0es | x| o7 | = se0s |om
Soun o] | | e 1] | - | oo
| « | | x[_ss42 | | | « | | - | '

514.32 | 508.56 |

Temperature during heatmg penods in the I|V|ng area from Table 9, Th1 (°C) (? &)
Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
{8Gym= | 0.98 0.97 0.95 0.88 0.75 0.57 0.42 0.47 07 09 0.97 0.99 (88}

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

-(87‘>m=| 19.95 | 20.1 | 20.35 | 20.65 | 20.87 | 20.97 | 20.99 | 20.99 | 20.93 | 20.66 | 20.26 | 19.92 | B7;

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

of%*r‘ml 19.86 | 19.86 | 19.86 | 19.87 | 19.87 | 19.88 | 19.88 | 19.88 | 19.88 | 19.87 | 19.87 | 19.87 | (88}

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

(89;m=| 0.98 | 0.96 | 0.93 | 0.85 | 0.69 | 0.48 | 0.32 | 0.36 | 0.61 | 0.87 | 0.96 | 0.98 | (@m

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

-(s.xo;m:| 18.51 | 18.73 | 19.08 | 19.49 | 19.76 | 19.86 | 19.88 | 19.88 | 19.83 | 19.51 | 18.96 | 18.47 {50
A = Living arsa « (4) = 0.49 (51

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
(92}m:| 19.21 | 19.4 | 19.7 | 20.06 | 20.3 | 20.4 | 20.42 | 20.42 | 20.37 | 20.07 | 19.59 | 19.17 | (52}

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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{33 | 19.21 19.4 19.7 20.06 20.3 204 20.42 20.42 20.37 20.07 19.59 19.17 {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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Novl Decl
Utilisation factor for gains, hm:

@ayme [ 097 | 096 | 093 | 085 | 072 | 052 | 057 | 041 [ o065 [ oss | 09 | 098 | (94}
Useful gains, hmGm , W = (94)m x (84)m

(35} | 516.76| 559.76 | 587.82 | 585.69 | 516.42 | 372.14 | 250.1 | 261.84 | 387.62 | 478.82 | 491.89 | 497 51 | (95}
Monthly average external temperature from Table 8

{96)m=| 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 42 | (08}
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(o71m= | 1002.86] 973.29 | 88430 | 74118 | 570.46 | 382.02 | 25150 [ 264.28 | 413.69 | 628.13 | 831.02 [ 99967 | (87}
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

(981 m= | 361.66| 277.89 | 220.65 | 111.95 | 40.21 | 0 | 0 | 0 0 111.09 | 244.18 | 373.61

Total per year (tWnivear) = SumiS8)sen = 1741.22 |(93§

Space heating requirement in kWh/m?/year (:’7‘9)

5

(a03a

{3042)

Factor for control and charging method (Table 4¢(3)) for community heating system

(305)
Distribution loss factor (Table 12¢) for community heating system 1.05 {308

Space heating kWh/year
Annual space heating requirement 1741.22

Space heat from Community boilers {98) » {(304a} x {305) x {308) = 1828.28 {3072
Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) {308

Space heating requirement from secondary/supplementary system (89 % {301) x 100 = (308} = (309}

Water heating
Annual water heating requirement 1849.15

If DHW from community scheme:
Water heat from Community boilers {841 « (3032} x {305) x (308) = 1941.6 (3108)

1 L

Electricity used for heat distribution 0.0 x [{307a)...{3078) + (310a)...{310e}] = 37.7 3135

Cooling System Energy Efficiency Ratio 314

Space cooling (if there is a fixed cooling system, if not enter 0) = (075 (314) = (315
Electricity for pumps and fans within dwelling (Table 4f):

mechanical ventilation - balanced, extract or positive input from outside {330a)

I
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SAP WorkSheet: New dwelling design stage

warm air heating system fans IIl(sao;)
pump for solar water heating II'(:ESUQ)
Total electricity for the above, kWh/year ~(3303) + (33003 + (330g) = IIl(szi;
Energy for lighting (calculated in Appendix L) (332)
Electricity generated by PVs (Appendix M) (negative quantity) (333)
Electricity generated by wind turbine (Appendix M) (negative quantity) II|(334)

Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £/year

Space heating from CHP (3078} x x 0.0t = 77.52 (3403
Water heating from CHP {3108} x 4.24 x .01 = 82.32 {342z

Fuel Price
Pumps and fans {831} 13.19 X D0t = |I|(349;

Energy for lighting (333

Additional standing charges (Table 12)

Q) + {345

NN

{356}
(357
: (358)
Whiyear kg COBKWh kg COByesr
CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) i thers is OHP using two fusls repeat (359) 1o (386} for the second fue! 913 (3672
CO2 associated with heat source 1 [(307h)+ {3100 « 100+ (36703« [ 022 | = [ sess2 |wem
Electrical energy for heat distribution H313) x [ o052 | = | 1957 e
Total CO2 associated with community systems (363)...(366} + (368)...{372) = (:373‘:
CO2 associated with space heating (secondary) (308 % | 0 | = | 0 [e74;
CO2 associated with water from immersion heater or instantaneous heater (312} x | 0.22 | = | 0 |(3£\
Total CO2 associated with space and water heating (373 5 974} + (37E) = (3?6}
CO2 associated with electricity for pumps and fans within dwelling 3313; [ os2 | =] 0 [a7s)
CO2 associated with electricity for lighting (33290 x [ o052 | = | 12594 [|ia7e

Energy saving/generation technologies (333) to (334) as applicable

ltem 1 0.52 x 001 = -354.09  |(380)
Total CO2, kg/year sum of (376, (382} = 654.93 {383
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SAP WorkSheet: New dwelling design stage

Dwelling CO2 Emission Rate 3% : (4= [ 1245 e
El rating (section 14) (335)
Wyear  factor | Whiyos
Energy from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) if there i3 GHP using two inels regeat (363) to (386) for the second fus 943 (3672)
Energy associated with heat source 1 H207h 3100 x 100 + (36783 x | 109 | = | 4877.26 |(3=37;
Electrical energy for heat distribution H313) x | | = | 11574 |am
Total Energy associated with community systems (363).(356) + (986} {379) = (373;
if it is negative set (373) to zero (unless specified otherwise, see C7 in Appendix C) (373)
Energy associated with space heating (secondary) (309) x | 0 [ = | 0 [a74;
Energy associated with water from immersion heater or instantaneous heater(z1z2; x | 1.22 | = | 0 |(375)
Total Energy associated with space and water heating {A73) + (BV4) + {375} = (:3;'6)
Energy associated with space cooling (315) % | 3.07 | - 0 [

—
o

Energy associated with electricity for pumps and fans within dwelling (378)

................
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DER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.25
Address : 1BF (8) GF, Land North of Sefter Road, Bognor Regis, PO21 3FF

Area(m?) Av. Height(m) Volume(m?3)
Ground floor ('Ea) ¥ | 2.85 |(2a} = | 149.91 |(3a)
Total floor area TFA = (1a)+(1b)+(1¢c)+(1d)+(1e)+.....(1n) 52.6 {4)

Dwelling volume {(3a)+(30}+{FH{801+{82)+. {30} = 149.91 (5)

\\.\

main secondary other total m?3 per hour
heatin heatin
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 %40 = {8a
Number of open flues | 0 | + | 0 | + | 0 | = | ) &

Number of intermittent fans ¥ 10 = 20 {7a;
Number of passive vents €10 = 0 )

Infi
(810 =
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 (1
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 @00 )+ A2+ (13 + (18 = 0 (18}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 3 (7
If based on air permeability value, then (18} = {17} + 20}+(£). ntherwise (18} = (16 0.28 (18}
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 0 (19
Shelter factor (20) =1 10075 x {19 = 1 (20
Infiltration rate incorporating shelter factor {21) = {18) x {(20) = 0.28 (21}

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl
Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |

Wind Factor (22a)m = (22)m + 4
(223)1’:14 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |
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DER WorkSheet: New dwelling design stage

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

0.36 | 0.35 | 0.35 | 0.31 | 03 | 0.27 | 0.27 | 0.26 | 0.28 | 03 | 0.32 | 0.33 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'(QS&)

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

aamd 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)

waomd 0o | o | o | o | o | o | o[ o f o f o f o o] (2ah)

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)
a0 [ o | o [ o | o | o | o [ o | 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]

(24@')@ 0.57 | 0.56 | 0.56 | 0.55 | 0.55 | 0.54 | 0.54 | 0.53 | 0.54 | 0.55 | 0.55 | 0.56 | (2415)

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

Windows Type 3

Windows Type 4 U

Windows Type 5 1.82 UAT.2)+ 0.04) = 2.08 (27
Floor [ 526 | «| onn | = 578 | | | | |z
Walls Typet | 5834 | | 1130 | | 4695 | x| o017 | =| 798 | | | | (&2
Walls Type2 | 428 | | 196 | [ 232 | x| o016 | =[ o037 | | | | &2
Total area of elements, m? 31
Party wall | 21.75 | X | 0 | = | 0 | | | | |(:32)

* 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) {28)...130} + (32} = 29.33 (33
Heat capacity Cm = S(Ax k) {28) . 430) + (32) + (32a)...(32e) = 11134.7 (343

Thermal mass parameter (TMP = Cm = TFA) in kJ/m2K tudisative Value: Mediur (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 9.95 (38

if details of thermal bridging are not known (36) = 0.05 x (31)
Total fabric heat loss {33) + (36} = 39.28 (37
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DER WorkSheet: New dwelling design stage

Ventilation heat loss calculated monthly {38)m = 0.33 x {25y ¥ (5)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
fagym=| 2796 | 2784 | 2772 | 2714 | 27.03 | 2653 | 2653 | 2644 | 26.72 | 27.03 | 27.25 | 27.48 (38
Heat transfer coefficient, W/K {38)ra = (37} + (38)m

(39;n—:=| 67.25 | 67.12 | 67 | 66.42 | 66.31 | 65.81 | 65.81 | 65.72 | 66 | 66.31 | 66.53 | 66.76

Averags = Sumi39h e /1d= 66.42 |(39§
Heat loss parameter (HLP), W/m2K {A0)rn = (39)m + (4]
(-f;o;n—:zl 1.28 | 1.28 | 1.27 | 1.26 | 1.26 | 1.25 | 1.25 | 1.25 | 1.25 | 1.26 | 1.26 | 1.27
Sverags = Sumi{ddh, . (12= 1.26 |(4‘3?

Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(4iim=| 31 28 31 30 31 30 31 31 30 31 30 31 (41}

....__~~—==vv--~-~-~>~-~-_°-<-~-~-_-_

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
if TFAL£13.9, N =1
Annual average hot water usage in litres per day Vd ,average = (25 X N) + 36 | 76.16 | {43}
Red
not

110.8 | 120.32

Suraids), . = 119831 |48}

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 18.64 | 16.3 | 16.82 | 14.66 | 14.07 | 12.14 | 11.25 | 12.91 | 13.06 | 15.23 | 16.62 | 18.05 | (48}
Water sforage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel |I| (471

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):

Temperature factor from Table 2b II' 49)

Energy lost from water storage, kWh/year {48) x (49) = 110 {50}

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

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.02 (51

If community heating see section 4.3

Volume factor from Table 2a 1.03 (523

Temperature factor from Table 2b 0.6 {83}

Energy lost from water storage, kWh/year (A7) x (81) x (B2) x (83) = 1.03 (54

Enter (50) or (54) in (55) 1.03 (55

Water storage loss calculated for each month {E8Im = {B55) x {41m

(58 | 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | (56)
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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

-(5';/;m:| 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | (&7

Primary circuit loss (annual) from Table 3 II' {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)
(sg)rnzl 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59}

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
im0 | o | o | o | o | o | o[ o[ o f of o o] 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
(6T1m= | 179.52| 158.59 | 167.4 | 151.25 | 149.08 | 134.43 | 130.28 | 141.34 | 140.59 | 156.78 | 164.29 | 175.6 | (82}

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)
(63‘>m=|0|o|o|o|o|o|o|o|o|o|o|o| 83}

Output from water heater
(G4 m | 179.52| 158.59 | 167.4 | 151.25 | 149.08 | 134.43 | 130.28 | 141.34 | 140.59 | 156.78 | 164.29 | 175.6

Cuiput frem water haater (anmuall o 1849.15 (84}

Me

66; : (65,
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

6«7~~| 13.74| 12.2 | 9.93 | 7.51 | 562 | 474 | 512 | 6.66 | 8.94 | 11.35 | 13.25 | 14.12 | (57)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(B8)m= | 153.98| 155.58 | 151.55 | 142.98 | 132.16 | 121.99 | 115.2 | 113.6 | 117.63 | 126.2 | 137.02 | 147.19 | (&58)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

-(eg;m:| 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 89)
Pumps and fans gains (Table 5a)
(;'mm:|o|o|o|o|o|o|o|o|o|o|o|o| {703
Losses e.g. evaporation (negative values) (Table 5)

(71)m=| 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 713
Water heating gains (Table 5)

(172}n‘:=|114.96| 113.2 | 109.55 | 104.58 | 101.36| 96.82 | 92.96 | 97.9 | 99.66 | 104.8 | 110.6 | 113.21 | 72
Total internal gains = {B8)m+ BT+ {881 + (89)m + (7Hm + {(THm + {72)m

(7%= | 332.18 | 330.49 | 320.53 | 304.58 | 288.64 | 273.05 | 262.78 | 267.66 | 275.72 | 291.85 | 310.37 | 324.02 {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 a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)
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North {1.9x%

North 0.9x | 0.77

North 0.9x | 0.77

North 0.9x | 0.77

North 0.9x% | 0.77

North 0.9x | 0.77

North 71.9% | 0.77

North {1.9x%

North 0.9x | 0.77

North 0.9x | 0.77

North 0.9x | 0.77

North 0.9x | 0.77

North 0.9x | 0.77

North 1.9 | 0.77

North {1.9x%

North 0.9 | 0.77

3295 |04

North 0.9x | 0.77

077 | x| 399 | x| 1we |« o0 | x| o7 | = 1207 Jo®

| x| 182 | x| 1083 | x| o0es | x| o7 | =] 5.91 (7

| «[ 399 | x| 2032 | = o0es | x| o7 | = | 24.78 74

x 182 | x| 2032 | x| oes x 07 | =] 11.3 74

| x[ 899 | x| 8453 | x| o0es | x| o7 | =] 4211 |oa

| »[ 182 | x| 8453 | «[ o0es | x| o7 | =[ 1921 [ 7

| »{ 399 | x| 5546 | «| o063 | x| 07 | =] e7es |o%

077 | x| 182 | x| ss46 | x| o0es | x| o7 | <[ s08 |os

| x| 899 | x| 7472 | x| o0es | x[ o7 | =] er11  |ua

| «| 182 | x| 7472 | x| o0es | <[ o7 | =] 41 |4

x 399 | x| 7999 | x| o3 x 07 | = ers3  |i7a

v 182 | x| 7999 | x| o3 A T 2

[ se9 | x| 7aes | x| oes * | 0.7 | = | 91.06 [ 74

| 182 | x| 7ae8 | x| o063 s 07 | =] a1ma o

0.77 [ 399 | x| se25 | «[ oes s o7 | =] 7e2s  |ow
<] 182 | x| s925 | x| oses S
<| | « | | | | | - |

P

0.7 5063 |74

2 -

PN

- |

- |

| - |

| | -1

| | | » ¢ | -1

East oax[ o077 x | x| 1964 | x| oes x | = |
East oax[ o7z | x| 182 | x| ssa2 | x| o0e | x| 07 | = | 42.74 |78}
Bast o9 o077 | x| 182 | x| es2r | x| o | x| o7 | =] 7030 |us
East 7.9 077 | x| 182 | x| 922 | «[ o0es | x| 07 | = 10286 |7®
Bast  oox| o7z | x| 182 | x| 11309 | x[ o0& | x| o7 | =[ 12581 |um
Bast  o9x| o077 | x| 18 | x| 1577 | x| o0e3 | <] o7 | =| 12879 |ow
Bast  osx| o077 | «| 182 | x| 1022 | x| o0& | «| o7 | =] 12261 |o®
Bast  osx| o077 x 182 | x| 9468 | x| o063 x 07 | =] 10532 s
Bast  oax| o077 | x| 18 | x| 7ase | x| o0e3 | x| o7 | =| 88 |is
Bast o9 o077 | x| 182 | x| asme |« o | x| o7 | = s |om
East 7.9% 077 | x| 182 | x| 2449 | x| o0es | x| 07 | =] 27.04 |7
Bast  awx| o7z | x| 182 | x| 1615 | x[ o0e3 | x| o7 | = 7o |uw
South  oex| o077 | x| o067 | x| 467 | [ o0es | <] o7 | =] 9.57 [
South  osx| o077 | «| 127 | x| a6 | x| o0 | «| oz | = 1815 |o®
South  oax[ o077 x 067 | x| 7657 | x| oes x 07 | =] 1568 |78
South  gac| o077 | x| 127 | x| sz | <[ o0es | x| o7 | = 2972 s
South  gex| o077 | x| o067 | x| 9753 | «x[ o0es | x| o7 | =] 1097 |om
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South  wex| o077 | x| 127 | x| o753 | «[ o0es | x| o7 | =| sres |om
South  wgx| 077 | x| o067 | x| 11023 | x[ o0e3 | x| o7 | = 2257 |um
South  osx| o077 | x| 127 | x| 11028 | x| os3 | «| 07 | = | 42.79 [
South  oax| o077 x 067 | x| 11487 | x| os3 x 0.7 | = | 23,52 [i78;
South  oax| o077 | x| 127 | x| 11487 | x[ o | x| o7 | =| 4ams  |ius
South  gox| o077 | x| o067 | x| 1108 | «[ o0es | x| o7 | =| 2084 |8
South  gex| o077 | x| 127 | x| 1108 | «[ o0es | x| o7 | =] 4201 |om
South  nod| o077 | x| o067 | x| 10801 | «[ o0e3 | x| o7 | = 2212 |om
South  wgx| 077 | x| 127 | x| 10801 | x[ o0e3 | x| o7 | = 4102 |om
South  omx| o077 | «| o067 | x| 1048 | x| o0es | x| o7 | = 2148 |om
South  oax| 077 x 127 | x| 10489 | x| oses x 07 | =] 4071 |us
South  gux| o077 | x| o067 | x| 10189 | x| o0es | x| o7 | = 208 |i7s
South  gac| o077 | x| 127 | x| 1018 | x| o0es | x| 07 | =| sess o
South  gex| o077 | x| o067 | x| 859 | «x[ o0es | x| o7 | =] 1691 |om
South  n9e| o077 | x| 127 | x| ss9 | «[ o0es | x| o7 | = se0s |om
Soun o] | | e 1] | - | oo
| « | | x[_ss42 | | | « | | - | '

393.76 | 381.68 |

Temperature during heatmg penods in the I|V|ng area from Table 9, Th1 (°C) (? &)
Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
@Em= | 0.99 0.99 0.98 0.93 0.82 0.65 0.49 0.54 0.79 0.95 0.99 1 (B8

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

-(87‘>m=| 19.74 | 19.9 | 20.17 | 20.52 | 20.81 | 20.95 | 20.99 | 20.98 | 20.88 | 20.52 | 20.06 | 19.7 | B7;

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

of%*r‘ml 19.86 | 19.86 | 19.86 | 19.87 | 19.87 | 19.88 | 19.88 | 19.88 | 19.88 | 19.87 | 19.87 | 19.87 | (88}

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

(89;m=| 0.99 | 0.99 | 0.97 | 0.91 | 0.77 | 0.55 | 0.37 | 0.42 | 0.71 | 0.93 | 0.98 | 0.99 | (@m

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

-(s.xo;m:| 18.2 | 18.44 | 18.83 | 19.33 | 19.69 | 19.85 | 19.88 | 19.87 | 19.79 | 19.33 | 18.69 | 18.16 {50
A = Living arsa « (4) = 0.49 (51

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
(92}m:| 18.95 | 19.15 | 19.49 | 19.91 | 20.24 | 20.39 | 20.42 | 20.42 | 20.32 | 19.91 | 19.36 | 18.91 | (32}

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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{33)m= | 18.95 19.15 19.49 19.91 20.24 20.39 20.42 20.42 20.32 19.91 19.36 18.91 {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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Novl Decl
Utilisation factor for gains, hm:

ayme [ 099 | 098 | 096 | 091 | 079 | o6 | 043 | 048 [ 074 [ 093 | 098 | 099 | (94}
Useful gains, hmGm , W = (94)m x (84)m

135} | 396.89| 446.95 | 491.38 | 518.77 | 484.7 | 364.15 | 248.61 | 259.23 | 365.36 | 405.64 | 386.81 | 378.78 | (@5
Monthly average external temperature from Table 8

{96)m=| 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 42 | (08}
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(o71m= | 985.17 | 956,59 | 87011 | 73153 | 566.17 | 381.01 | 25130 [ 263.95 | 410.78 | 61754 | 81558 [ 982.28 | (87}
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

o%im= | 437.68 | 34248 | 28178 [ 15319 [ s0e2 [ o | o [ o o | 15765 30872 449

Total per year (tWnivear) = SumiS8)sen = 2191.12 |(93§

Space heating requirement in kWh/m?/year (:’7‘9)

5

(a03a

(304a)

Factor for control and charging method (Table 4¢(3)) for community heating system

(305)
Distribution loss factor (Table 12¢) for community heating system 1.05 {308

Space heating kWh/year
Annual space heating requirement 2191.12

Space heat from Community boilers {98) » {(304a} x {305) x {308) = 2300.67 {3072
Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) {308

Space heating requirement from secondary/supplementary system (99 % {301) x 100 = (308} = (30%)

Water heating
Annual water heating requirement 1849.15

If DHW from community scheme:
Water heat from Community boilers {B4) % {303a) x {305) x {308} = 1941.6 (310a)
Electricity used for heat distribution 0.0 x {{307a}. {3078} + (310a)...{310e}] = 42.42 {313}

Cooling System Energy Efficiency Ratio 314

Space cooling (if there is a fixed cooling system, if not enter 0) = (075 (314) = (315
Electricity for pumps and fans within dwelling (Table 4f):

mechanical ventilation - balanced, extract or positive input from outside {330a)

LM (L
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DER WorkSheet: New dwelling design stage

warm air heating system fans IIl(sao;)
pump for solar water heating II'(:ESUQ)
Total electricity for the above, kWh/year ~(3303) + (33003 + (330g) = II'(SB‘;
Energy for lighting (calculated in Appendix L) (332)
Electricity generated by PVs (Appendix M) (negative quantity) (333)
Electricity generated by wind turbine (Appendix M) (negative quantity) II|(334)

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) i iners is CHP using two fuels repeat (3673} 10 (386 for the second fug! 94.3 (367a)
CO2 associated with heat source 1 [{B07I)+{3100Y] < 100 + (367 « | 0.22 | = | 971.72 |(36.7)
Electrical energy for heat distribution [313) x | 0.52 | = | 2002 a2

Total CO2 associated with community systems

CO2 associated with space heating (secondary)

CO ' ' j j r or instantane

To

Dwelling CO2 Emission Rate

El rating (section 14) (385)
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TER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.25
Address : 1BF (8) GF, Land North of Sefter Road, Bognor Regis, PO21 3FF

Area(m?) Av. Height(m) Volume(m?3)
Ground floor ('Ea) ¥ | 2.85 |(2a} = | 149.91 |(3a)
Total floor area TFA = (1a)+(1b)+(1¢c)+(1d)+(1e)+.....(1n) 52.6 {4)

Dwelling volume {(3a)+(30}+{FH{801+{82)+. {30} = 149.91 (5)

\\.\

main secondary other total m?3 per hour
heatin heatin
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 %40 = {8a
Number of open flues | 0 | + | 0 | + | 0 | = | ) &

Number of intermittent fans ¥ 10 = 20 {7a;
Number of passive vents €10 = 0 )

Infi
(810 =
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 (1
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 @00 )+ A2+ (13 + (18 = 0 (18}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then (18} = {17} + 20}+(£). ntherwise (18} = (16 0.38 (18}
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 0 (19
Shelter factor (20) =1 10075 x {19 = 1 (20
Infiltration rate incorporating shelter factor {21) = {18) x {(20) = 0.38 (21}

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl
Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |

Wind Factor (22a)m = (22)m + 4
(223)1’:14 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |
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TER WorkSheet: New dwelling design stage

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

0.49 | 0.48 | 0.47 | 0.42 | 0.41 | 0.36 | 0.36 | 0.35 | 0.38 | 0.41 | 0.43 | 0.45 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'(QS&)

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

aamd 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)

waomd 0o | o | o | o | o | o | o[ o f o f o f o o] (2ah)

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)
a0 [ o | o [ o | o | o | o [ o | 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]

(24@')@ 0.62 | 0.61 | 0.61 | 0.59 | 058 | 057 | 057 | 0.56 | 057 | 0.58 | 0.59 | 06 | (2415)

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

Windows Type 3

Windows Type 4 K1/

Windows Type 5 1.79 U143+ 0.04] = 237 27
Floor | s26 | «| o013 | = 6837999 | | | | |z
Walls Typel | ssas | | 112 | [ 4714 | x| o018 | = 849 | | | | |i29;
Walls Type2 | 428 | [ 196 | | 232 | »|[ o018 | =] o042 | | [ | |29
Total area of elements, m? 31
Party wall | 21.75 | X | 0 | = | 0 | | | | |(:32)

* 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) {28)...130} + (32} = 32.55 (33
Heat capacity Cm = S(Ax k) {28) . 430) + (32) + (32a)...(32e) = 11146.1 (343

Thermal mass parameter (TMP = Cm = TFA) in kJ/m2K tudisative Value: Mediur (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 8.01 {36
if details of thermal bridging are not known (36) = 0.05 x (31)
Total fabric heat loss {33) + (36} = 40.56 (37
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TER WorkSheet: New dwelling design stage

Ventilation heat loss calculated monthly {38)m = 0.33 x {25y ¥ (5)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
{agym=| 3065 | 3042 | 3019 | 2013 | 2894 | 28.02 | 28.02 | 2785 | 28.37 | 28.94 | 29.34 | 29.76 (38
Heat transfer coefficient, W/K {38)ra = (37} + (38)m

(39;n—:=| 712 | 70.97 | 70.75 | 69.69 | 69.49 | 68.57 | 68.57 | 68.4 | 68.93 | 69.49 | 69.89 | 70.31

Averags = SUm(I9). . /18- 69.69 [ a9}
Heat loss parameter (HLP), W/m2K {A0)rn = (39)m + (4]
(40;m=| 1.35 | 1.35 | 1.35 | 1.32 | 1.32 | 1.3 | 1.3 | 1.3 | 1.31 | 1.32 | 1.33 | 1.34

Averags = Sum(d0), . /2= 1.32 |(4‘3?

Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(4iim=| 31 28 31 30 31 30 31 31 30 31 30 31 (41}

....__~~—==vv--~-~-~>~-~-_°-<-~-~-_-_

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
if TFAL£13.9, N =1
Annual average hot water usage in litres per day Vd ,average = (25 X N) + 36 | 76.16 | {43}
Red
not :

119831 |98}

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 18.64 | 16.3 | 16.82 | 14.66 | 14.07 | 12.14 | 11.25 | 12.91 | 13.06 | 15.23 | 16.62 | 18.05 | (48}
Water siorage 10Ss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 150 (47

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): (48

Temperature factor from Table 2b (49

Energy lost from water storage, kWh/year {48) x (49) = {50}

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

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

If community heating see section 4.3

Volume factor from Table 2a 0 (52}

Temperature factor from Table 2b 0 (53}

Energy lost from water storage, kWh/year (A7) % (B1) x {B2) x (83) = 0 (54}

Enter (50) or (54) in (55) 0.75 (55

Water storage loss calculated for each month {E8Im = {B55) x {41m

(5B = | 23.33 | 21.07 | 23.33 | 22,58 | 23.33 | 22,58 | 23.33 | 23.33 | 22,58 | 23.33 | 22,58 | 23.33 | 56}
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TER WorkSheet: New dwelling design stage

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

-(5';/;m:| 23.33 | 21.07 | 23.33 | 22,58 | 23.33 | 22,58 | 23.33 | 23.33 | 22,58 | 23.33 | 22,58 | 23.33 | (57

Primary circuit loss (annual) from Table 3 II' {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)
(sg)rnzl 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59}

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
im0 | o | o | o | o | o | o[ o[ o f of o o] 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
(6T1m= | 170.83| 150.75 | 158.72 | 142.85 | 140.39 | 126.03 | 1216 | 132.66 | 132.19 | 1481 | 155.89 | 166.91 | (82}

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)
(63‘>m=|0|o|o|o|o|o|o|o|o|o|o|o| 83}

Output from water heater
(G4 m | 170.83| 150.75 | 158.72 | 142.85 | 140.39 | 126.03 | 1216 | 132.66 | 132.19 | 148.1 | 155.89 | 166.91

Cuiput frem water haater (anmuall o 1746.92 (84}

Me

(66 : (65,
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

6(7’~| 13.75 | 12.22 | 9.93 | 7.52 | 5.62 | 475 | 513 | 6.67 | 8.95 | 11.36 | 13.26 | 14.14 | 873
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(B8)m= | 153.98| 155.58 | 151.55 | 142.98 | 132.16 | 121.99 | 115.2 | 113.6 | 117.63 | 126.2 | 137.02 | 147.19 | (&58)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

-(eg;m:| 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 89)
Pumps and fans gains (Table 5a)
(?’U}m:lSlSl3|3|3|3|3|3|3|3|3|3| {703
Losses e.g. evaporation (negative values) (Table 5)

(71)m=| 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 713
Water heating gains (Table 5)

(72;n—:=|105.63| 103.87 | 100.21 | 95.25 | 92.02 | 87.48 | 83.62 | 88.57 | 90.32 | 95.46 | 101.27 | 103.87| 72
Total internal gains = {B8)m+ BT+ {881 + (89)m + (7Hm + {(THm + {72)m

(7%im= | 325.86 | 324.16 | 314.2 | 208.25 | 28231 | 266.72 | 256.45 | 261.33 | 269.4 | 28552 | 304.05 | 317.7 {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 a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)
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North {1.9x%

North 0.9x | 0.77

North 0.9x | 0.77

North 0.9x | 0.77

North 0.9x% | 0.77

North 0.9x | 0.77

North 71.9% | 0.77

North {1.9x%

North 0.9x | 0.77

North 0.9x | 0.77

North 0.9x | 0.77

North 0.9x | 0.77

North 0.9x | 0.77

North 1.9 | 0.77

North {1.9x%

North 0.9 | 0.77

32.41 |(74)

North 0.9x | 0.77

077 | x| 39 | x| 1we |« o0 | x| o7z | = 1274 Jos

| x| 179 | x| 1063 | x| o0es | x[ o7 | =] 5.82 (7

| <[ 392 | x| 2082 | x| o063 | x[ o7 | =| 2434 74

x 179 | x| 2032 | x| oses x 07 | =] 1112 s

| x[ 892 | x| 853 | x| o0es | x| o7 | =| 4137 |

[ »[ 179 | x| 853 | «[ o0es | x| o7 | =| 1889  |ia

| [ s92 | x| s546 | «|[ o0es | x| o7 | =| esas |7

077 | x| 179 | x| ss46 | x| o0 | x| o7 | =| soss |os

| x[ 892 | x| 7472 | x| o0es | x| o7 | =[] 895 (7

| <[ 179 | x| 7a72 || o0es | «| o7 | =| 408 |4

% 392 | x| 7999 | x| os3 % 07 | =| 9ss2 |7a

v 179 | x| 709 | x| oes v 07 | =] as7re  |oa

| se2 | x| 7488 | x| oss s 07 | =] se4as o

s 179 | x| 7aes | x| o3 s 07 | =] 4085 o9

0.77 s [ se2 | x| se2s | x| oes s o7z ] <] 7088 |ow
<] 179 | x| se25 | x| oses S
<| | « | | | | | - |

P

0.7 4974 |4

2 -

PN

- |

- |

| - |

| | -1

| | | » ¢ | -1

East oax[ o077 x | x| 1964 | x| oes x | = |
East oax[ o7z | x| 179 | x| ssa2 | x| o0es | x| 07 | = | 42.04 |78}
Bast  oox| o077 | x| 179 | «]| es2z | x| o0e3 | x| 07 | =| e023 |8
East 7.9 077 | x| 179 | x| 9228 | «[ o0es | x| 07 | = 10096 |7=
Bast  aox| o077 | x| 179 | x| 11300 | x| o0e3 | x| o7 | =| 12373 |ow
Bast  o9x| o077 | x| 179 | x| 1577 | x| o0e3 | x| o7 | =| 12666 |o®
Bast  osx| o077 | «| 179 | x| 11022 | x| o0e3 | «| o7 | =| 1205 |os
Bast  osx| o077 x 179 | x| 9468 | x| o063 x 07 | =] 10ss s
Bast  oax| o077 | x| 179 | x| 73se | x| o0e3 | x| o7 | =| sos s
East soc| o7 | x| 179 | x| asse | «[ o3 | x| 0.7 | = | 49.88 [76;
Bast o9l o077 | x| 179 | x| 2449 | «[ 03 [ x| o7z | = es79 [|om
Bast  aex| o7z | x[ 179 | x| 1615 | x[ o0e3 | x| o7 | = 17er |um
South  osx| o077 | x| oes | x| 4675 | x| o3 | «| 07 | = | 9.43 [
South  osx| o077 | x| 125 | x| 4675 | [ o0es | «] o7 | =| 1788 |om
South  oax| 077 x 066 | x| 7657 | x| o063 x 07 | =] 1544 o
South  gac| o077 | x| 125 | x| 757 | <[ o0e3 | x| 07 | = 2025  |us
South  gex| o077 | x| o0es | x| o753 | «x[ o0es | x| o7 | =| 1067 |om
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South  sex| o077 | x| 125 | x| o753 | «[ o0es | x| o7 | =| sr2s |om
South  agx| o077 | x| o0es | x| 11023 | x| o3 | x| 07 | = | 2223 72
South  osx| o077 | x| 125 | x| 11023 | x| os3 | x| 07 | = | 42.11 [
South  osx| o077 x 066 | x| 11487 | x| os3 x 0.7 | = | 23.17 [i78;
South  oax| o077 | x| 125 | x| 11487 | x[ o | x| o7 | =| 4388 |is
South  gac| o077 | x| o0es | x| 110 | x| o0es | x| o7 | =] 223 | 75;
South  goc| o077 | x| 125 | x| 110 | «[ o0es | x| o7 | =| 423 |om
South  nox| o077 | x| o0es | x| 10801 | «[ o0e3 | x| o7 | = 2179 |om
South  agx| o077 | x| 125 | x| 10801 | x[ o0es | x| o7 | =| 4126 |o®
South  om| o077 | «| oes | x| 1048 | x| o0es | x| o7 | = 2116 |om
South  omx| o077 x 125 | x| 10489 | x| o6 x 07 | =] 4007 s
South  gux| 077 | x| oes | x| 10189 | x| o0e3 | x| 07 | = 20855 |i7s
South  gac| o077 | x| 125 | x| 1018 | «[ o0es | x| 07 | =| sse2 |us
South  goc| o077 | x| oes | x| 859 | «[ o0e3 | x| o7 | = 166 |os
South  noe| o077 | x| 125 | x| ss9 | «[ o0es | x| o7 | = siss |
South  oex| o077 | x| o0es | x| ss42 | x| o0es | «] 0.7 | = | 11.18 [
South  osx| o077 | x| 125 | x| ss42 | x| o0es | «] o7 | =| 2117 |om

386.08 | 374.42 |

Temperature during heatmg penods in the I|V|ng area from Table 9, Th1 (°C) (? &)
Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
@Em= | 0.99 0.99 0.98 0.94 0.85 0.68 0.51 0.57 0.81 0.96 0.99 1 (B8

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

-(87‘>m=| 19.63 | 19.79 | 20.08 | 20.45 | 20.76 | 20.94 | 20.99 | 20.98 | 20.86 | 20.46 | 19.98 | 19.6 | B7;

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

of%*r‘ml 19.8 | 19.8 | 19.81 | 19.82 | 19.82 | 19.84 | 19.84 | 19.84 | 19.83 | 19.82 | 19.82 | 19.81 | (88}

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

(89;m=| 0.99 | 0.99 | 0.97 | 0.92 | 0.79 | 0.58 | 0.39 | 0.44 | 0.73 | 0.94 | 0.99 | 0.99 | (@m

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

-(90;rn:| 18 | 18.25 | 18.66 | 19.2 | 19.6 | 19.8 | 19.83 | 19.83 | 19.72 | 19.21 | 18.53 | 17.98 {50}
A = Living arsa « (4) = 0.49 (51

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
(92}m:| 18.79 | 19 | 19.35 | 19.81 | 20.17 | 20.36 | 20.4 | 20.39 | 20.28 | 19.82 | 19.24 | 18.77 | (52}

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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{33)m= | 18.79 19 19.35 19.81 20.17 20.36 204 20.39 20.28 19.82 19.24 18.77 {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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Novl Decl
Utilisation factor for gains, hm:

(S | 0.99 | 0.98 | 0.97 | 0.92 | 0.81 | 0.62 | 0.45 | 05 | 0.77 | 0.94 | 0.98 | 0.99 | (94}
Useful gains, hmGm , W = (94)m x (84)m
(35} | 389.76| 439.36 | 484.08 | 514.35 | 487.56 | 372.16 | 256.27 | 266.42 | 368.66 | 400.48 | 379.84 | 371.75 | (95}

Monthly average external temperature from Table 8
{96)m=| 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 42 | (08}

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(97 |1032.06| 1000.79| 909.05 | 760.31 | 588.56 | 394.72 | 260.31 | 273.04 | 425.66 | 640.78 | 848.46 |1024.57| (87

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98 m= | 477.87| 377.28 | 316.17 | 177.09 | 75.14 | 0 | 0 | 0 o | 17879 | 337.41 | 485.7

Total per year (tWnivear) = SumiS8)sen = 2425.45 |(93Z’

Space heating requirement in KWh/mz2/year (:’;‘9}

S

(202}

Fraiiii of total hechii irom i s o { (20
Ef {206}
Ef (208}

or | May Nov | Dec ar
Space heating requirement (calculated above)
|477.87| 377.28 | 316.17 | 177.09 | 75.14 | 0 | 0 | 0 | 0 | 178.79 | 337.41 | 485.7 |
(211)m = {[(98)m x (204)] } x 100 = (206) (2113
|511.09| 403.51 | 338.15 | 189.4 | 80.36 | 0 | 0 | 0 | 0 | 191.22 | 360.87 | 519.47
Total (WWhivear) =Sumiatl), | = 2594.07 (211}
Space heating fuel (secondary), kWh/month
— {[(98)m x (201)] } x 100 + (208)
-(215)m.-.|0|o|o|o|o|o|o|o|o|o|o|o
Total (KWh/vear) =Sumi{@ib), | . .= 0 Aty
Water heating
Output from water heater (calculated above)
170.83 | 150.75 | 158.72 | 142.85 | 140.39 | 126.03 | 121.6 | 132.66 | 132,19 | 148.1 | 155.89 | 166.91

Efficiency of water heater 79.8 216

(21;’)m={ 87.41 | 87.16 | 86.62 | 85.39 | 83.23 | 79.8 | 79.8 | 79.8 | 79.8 | 85.32 | 86.82 | 875 (2173

Fuel for water heating, kWh/month

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

(219)m4 195.43| 172.95 | 183.24 | 167.29 | 168.68 | 157.94 | 152.38 | 166.24 | 165.65 | 173.58 | 179.55 | 190.76

Tolal = Gurn(2182), = 2073.7 |(219;

Annual totals kWh/year kWh/year

Space heating fuel used, main system 1
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TER WorkSheet: New dwelling design stage

Water heating fuel used m

| 2om7 |

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 {2302}, . (230g) = (21}
| 28 |

Electricity for lighting M%E

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

Space heating (main system 1) 2 x 0.216 = 560.32 (281}

Space heating (secondary) 215 x 0.519 = |I|(263)
Water heating {219; «x 0.216 = 447.92 (264

Space and water heating (281} + (282} + (263} + (284) =

[

Electricity for pumps, fans and electric keep-hot {231} « 0.519 = 38.93 (267)

Electricity for lighting 232y x
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SAP WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.25
Address : 1BF (S) MF, Land North of Sefter Road, Bognor Regis, PO21 3FF

Area(m?) Av. Height(m) Volume(m?3)
Ground floor ('Ea) x | 07 |(2a} = | 142.02 |(3a)
Total floor area TFA = (1a)+(1b)+(1¢c)+(1d)+(1e)+.....(1n) 52.6 {4)

Dwelling volume {(3a)+(30}+{FH{801+{82)+. {30} = 142.02 (5)

\\.\

main secondary other total m?3 per hour
heatin heatin
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 %40 = {8a
Number of open flues | 0 | + | 0 | + | 0 | = | ) &

Number of intermittent fans ¥ 10 = 20 {7a;
Number of passive vents €10 = 0 )

Infi
(810 =
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 (1
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 @00 )+ A2+ (13 + (18 = 0 (18}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 3 (7
If based on air permeability value, then (18} = {17} + 20}+(£). ntherwise (18} = (16 0.29 (18}
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 0 (19
Shelter factor (20) =1 10075 x {19 = 1 (20
Infiltration rate incorporating shelter factor {21) = {18) x {(20) = 0.29 (21}

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl
Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |

Wind Factor (22a)m = (22)m + 4
(223)1’:14 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |

AR ma FSAR I8 0&Fsion: 1.0.4.25 (SAP 9.92) - http://www.stroma.com Page 1 of 9



SAP WorkSheet: New dwelling design stage

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

0.37 | 0.36 | 0.36 | 0.32 | 0.31 | 0.28 | 0.28 | 0.27 | 0.29 | 0.31 | 0.33 | 0.34 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'(QS&)

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

aamd 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)

waomd 0o | o | o | o | o | o | o[ o f o f o f o o] (2ah)

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)
a0 [ o | o [ o | o | o | o [ o | 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]

(24@')@ 0.57 | 057 | 0.56 | 055 | 0.55 | 0.54 | 0.54 | 0.54 | 0.54 | 0.55 | 0.55 | 0.56 | (2415)

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

Windows Type 3

Windows Type 4 X1/

Windows Type 5 1.82 U120 004] = 208 (27}
Walls Typel | ss27 | | 1065 | [ 4462 | «| o017 | <[ 780 | | | | |z
Walls Type2 | 405 | [ 196 | | 200 | x| o016 | =] o3 | | | | | izo;
Total area of elements, m? @1
pary val e 1 [ -Co ] 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, WK =S (A x U) {(26)...{30) + (32} = 2227 (33}
Heat capacity Cm = S(Ax k) {{28)...430) + (32) + (3Za). {328 = 5068.6 (a4}

Thermal mass parameter (TMP = Cm = TFA) in kJ/m2K indicative Valus: Madium m(%)

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 (3,6;:

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss {33) + {36} = 31.58 {37}

Ventilation heat loss calculated monthly {38)m = 5.33 x {25)m % (5)
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Novl Decl
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SAP WorkSheet: New dwelling design stage

(38;m=| 26.66 | 26.53 | 26.41 | 25.83 | 25.72 | 25.22 | 25.22 | 25.13 | 25.42 | 25.72 | 25.94 | 26.17 | (39)

oy

Heat transfer coefficient, W/K {39)m = {37} + (38)m
(39).’r3:| 58.23 | 58.11 | 57.99 | 57.41 | 57.3 | 56.8 | 56.8 | 56.71 | 56.99 | 57.3 | 57.52 | 57.75

Averags = Sum(aS). . /12= 57.41 E2
Heat loss parameter (HLP), W/m2K {40im = (38m < {4)
o= | 1010 [ 10 | 14 | 109 | 109 | 108 | 108 | 108 | 108 | 100 [ 100 |

Average = B0} . /2= 1.09 [ a2

Number of days in month (Table 1a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
{41 m= 31 28 31 30 31 30 31 31 30 31 30 31 {41

A

Assumed occupancy, N (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
if TFAL13.9,N=1

Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 | 76.16 | (43}

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

ent of hot wa;

110.8 | 120.32

|5

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(-f;syn—:zl 18.64 | 16.3 | 16.82 | 14.66 | 14.07 | 12.14 | 11.25 | 12.91 | 13.06 | 15.23 | 16.62 | 18.05 | (48)
Water sforage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel |I| (a7

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): II' {48}

Temperature factor from Table 2b {49}
Energy lost from water storage, kWh/year A8 K {49) = 110 {30}
b) If manufacturer’'s declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.02 (51}
If community heating see section 4.3

Volume factor from Table 2a 1.03 (52}
Temperature factor from Table 2b 0.6 53
Energy lost from water storage, kWh/year A7 e (BN (B2 x (B3 = 1.03 &4
Enter (50) or (54} in (55) 1.03 {55;
Water storage loss calculated for each month {B8m = (55} » (41)m

(56)m= | 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | (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;n—:=| 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | (57)
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Primary circuit loss (annual) from Table 3 |I| {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;n—:=| 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
<j61)m=|o|o|o|o|o|o|o|o|o|o|o|o| &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
(52)m7 | 179.52| 158.59 | 167.4 | 151.25 | 149.08 | 134.43 | 130.28 | 141.34 | 140.59 | 156.78 | 164.29 | 175.6 | (52)

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)
wym=| o | o | o | o | o | o o o f o f of o o] (&2)

Output from water heater
(B41m= | 179.52| 158.59 | 167.4 | 151.25 | 149.08 | 134.43 | 130.28 | 141.34 | 140.59 | 156.78 | 164.29 | 175.6

Cuntout from water heater (annuall.. o 1849.15 {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 ]
(Gﬁ)rn:l 85.53 | 76.07 | 81.5 | 753 | 75.41 | 69.71 | 69.16 | 72.84 | 71.75 | 77.97 | 79.63 | 84.23 | (85)

33.28 | 35.48 |

App ances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
Gy me= | 229.82| 232.21 | 226.2 | 213.4 | 197.25 | 182.08 | 171.93 | 169.55 | 175.56 | 188.35 | 204.5 | 219.68 | (8]

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
<c39;n-:=| 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | (53

Pumps and fans gains (Table 5a)
('io;mz|o|o|o|o|o|o|o|o|o|o|o|o| (70}

Losses e.g. evaporation (negative values) (Table 5)
(}’1)m:| -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | {71

Water heating gains (Table 5)

(72m=| 114.96 | 1132 | 10955 | 10458 | 10136 | 96.82 | 9296 | 979 | 9066 | 1048 | 1106 [ 11321 | (72}
Total internal gains = {BEIM + {67 + (88)m + (Em + (T8m + {(71)m 4+ (V2
Hs,q_ 462 | 458.77 | 443.38 | 419.56 | 395.42 | 373.51 | 360.47 | 366.89 | 380.38 | 404.37 | 431.09 | 451.07 (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 a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)
North .9« 077 | x| 399 | x| 16 | x| o0e | x] 07 | =] 12.97 |7
North  aex| o077 | x| 182 | x| 1083 | x| o6 | x| 0.7 | = | 591 74
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Bast  oox| o077 | x| 145 | x| 9228 | x[ oes | x| o7 | =| sz |us
Bast  oox| o077 | x| 145 | <] 11300 | x| o0e3 | x| o7 | =| 10023 |is
East 7.9 077 | x| 145 | x| 157w | <[ o0es | x| 07 | = | 102.6 |7
East fj_gxl 0.77 | x | 1.45 | x | 110.22 | % | 0.63 | X | 0.7 | - | 97.68 |(?‘=‘3‘)
East oox[ o077 | x| 145 | x| eaes | x| o0es | «] 07 | = | 83.91 [
Bast  osx| o077 | «| 145 | x| 7359 | x| o0e3 | «| o7 | =| es22 |um
East omx| 077 x 145 | x| 4559 | x| oes x 0.7 | - | 40.4 i78;
East oax[ o077 | »| 145 | x| 2449 | x| o0s3 [ » | 07 | = | 21.7 B&
Bast o9 o077 | x| 145 | x| 1615 |« o | x| o7 | = a3 |om
South  nox| o077 | x| o067 | x| 475 | x| o0& | x| o7 | =] 9.57 |73
South  agx| o077 | x| 127 | x| a6 | x| o0 | x| oz | = 1815 |om
South  wgx| o077 | «[ o067 | x| 75z | x| o0e3 | x| o7 | = 1568 |um
South  osx| o077 | x| 127 | x| 7es7 | s o0es | <] o7 | =| 2072 |om
South  oax[ o077 x 067 | x| 9753 | x| oes x 07 | =] 1997 s
South  gac| o077 | x| 127 | x| 97s8 |« o0es | x| o7 | = sree |us
South  go<| o077 | x| o067 | x| 11023 | «[ o0e3 | x| o7 | = 2257  J|om
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South  wex| 077 | x [ 127 x [ x| o7 = 4279  |7®;
South  agx| o077 | x| os7 x [ x| 07 = 23.52 72
South  wax| o077 | « | 127 x | «| 07 = 4458 [
South  osx| o077 x 0.67 X x 0.7 = 22,64 [i78;

.72 | 53

{85}

7

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
B6ym=| 0.98 0.97 0.94 0.86 0.71 0.52 0.38 0.42 0.65 0.88 0.96 0.98 {86}

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(8'7}n‘:=| 20.18 | 20.32 | 20.53 | 20.78 | 20.93 | 20.99 21 | 21 | 20.97 | 20.78 | 20.44 | 20.15 | (&7}

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(ae‘s)rnzl 20 | 20 | 20 | 20.01 | 20.01 | 20.02 | 20.02 | 20.02 | 20.01 | 20.01 | 20.01 | 20 | 58)

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(Sé?)mzl 0.97 | 0.96 | 0.92 | 0.82 | 0.65 | 0.45 | 0.3 | 0.33 | 057 | 0.84 | 0.95 | 0.98 | (39

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
(90)m=| 18.94 | 19.14 | 19.43 | 19.77 | 19.95 | 20.01 | 20.02 | 20.02 | 19.99 | 19.78 | 19.32 | 18.9 (0]

HA = Living area + (4} = 0.49 (91}

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
-(s)z'e;rnzl 19.54 | 19.71 | 19.97 | 20.26 | 20.43 | 20.49 | 205 | 205 | 20.47 | 20.27 | 19.87 | 19.51 | (52)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
@3m=| 1954 | 19.71 | 19.97 | 2026 | 2043 | 2049 | 205 205 | 2047 | 2027 | 1987 | 1951 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
| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl
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Utilisation factor for gains, hm:

(34)me= | 0.97 | 0.96 | 0.92 | 0.83 | 0.68 | 0.48 | 0.34 | 0.37 | 0.61 | 0.85 | 0.95 | 0.98 | (94
Useful gains, hmGm , W = (94)m x (84)m
(G5 | 511.19| 548.82 | 568.53 | 553.01 | 471.81 | 330.51 | 220.82 | 231.45 | 350.83 | 457.77 | 483.44 | 493.03 | (95}

Monthly average external temperature from Table 8
-(95‘;rn=| 43 | 49 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 42 | (963

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(97ien= | 887.68| 860.71 | 781.03 | 652.14 | 500.21 | 334.46 | 221.29 | 23227 | 362.96 | 553.89 | 734.55 | 884.02 | (57}

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
-(s.xs;m:|2so.11 | 209.59| 158.1 | 71.37 | 21.12 | 0 | 0 | 0 | 0 | 7152 | 180.8 |290.89

Totad par year WRvean = Sum(98)h 5.0 = 1283.51 |(98)
Space heating requirement in KWh/mz2/year (o9

This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none II'(SD‘:)

Fraction of space heat from community system 1 —(301) =

ces. The procedure a
s power stations

(504a)

{305)
(308}
Anngarspace -eaﬂng requiremiernt™
Space heat from Community boilers (98) < {3042} » (308 x {308) = (3073‘;
Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) II'(S%
Space heating requirement from secondary/supplementary system {98 x {301) x 100 + (308} = II'(EOQ)

Water heating

Annual water heating requirement 1849.15

If DHW from community scheme:

Water heat from Community boilers (B4} x {3032} ¥ {308Y ¥ {308) = 1941.6 (310a)
Electricity used for heat distribution 0.0 x [{307=).. (307} + (310m). (310} = 32.89 {313}

Cooling System Energy Efficiency Ratio

Space cooling (if there is a fixed cooling system, if not enter 0) = {107} + (314} =

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside

warm air heating system fans II'(;%W:-)
pump for solar water heating II'

Total electricity for the above, kWh/year ={330a) + (330b} + (3309) =
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SAP WorkSheet: New dwelling design stage

Energy for lighting (calculated in Appendix L) 243.84 {332)
Electricity generated by PVs (Appendix M) (negative quantity) -682.26 {333
Electricity generated by wind turbine (Appendix M) (negative quantity) (334;

Ii

Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £/year
Space heating from CHP {ac7a) x x 0.01 = 57.14 {3402)
Water heating from CHP {3tday x 4.24 X 001 = 82.32 (3423
Fuel Price
Pumps and fans {331 13.19 ¥ 0.01 = (348

i
) 0 o

Energy for lighting {332} 13.19 x 0.01 = 32.16 (350
Additional standing charges (Table 12) 120 {351)

Energy saving/generation technologies
Total energy cost = {340m). (342a) + {345). (354 = 291.63 (355}

=4} + 45

\ R

) CO2kWh kg CO

Efficiency of heat source 1 (%) Hhere( ?:CHP using two fusls repeat (363} 1o (368} for the second fuel 943 (a87a)
CO2 associated with heat source 1 307k +{3100Y] » 100 + (267D} % | 0.22 | = | 753.43 |(367)
Electrical energy for heat distribution [513) x | 0.52 | = | 1707 J|arm
Total CO2 associated with community systems (3B3).. (Z66) + (368)...{372) = (373)
CO2 associated with space heating (secondary) (309) x | 0 | - | 0 &
CO2 associated with water from immersion heater or instantaneous heater 12} | 0.22 | = | 0 |(375)
Total CO2 associated with space and water heating {373) + {374} + (375} = (:3743‘;
CO2 associated with electricity for pumps and fans within dwelling 313} » | 0.52 | = | 0 |(3?8}
CO2 associated with electricity for lighting (3383 x [ o052 | = | 12655 |z7e
Energy saving/generation technologies (333) to (334) as applicable

ltem 1 0.52 X 0.01 = (380)
Total CO2, kg/year sum of (378)...(362) = [ sa206  |iem
Dwelling CO2 Emission Rate 5% « (41 - [ 1082 Jes
El rating (section 14) [ oess s

Wyear  factor | Whiyos
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SAP WorkSheet: New dwelling design stage

Energy from other sources of space and water heating (not CHP)

Efficiency of heat source 1 (%) i iners is CHP using two fuels repeat (3673} 10 (386 for the second fug! 94.3 (367a)
Energy associated with heat source 1 [{3070)-+{3100}] x 100 + {367h) « | 1.22 | | 4255 .49 |(36.7}
Electrical energy for heat distribution H313) x | | = | 10098 [@72
Total Energy associated with community systems (363)...(366} + (368)...{372) = (:373:
if it is negative set (373) to zero (unless specified otherwise, see C7 in Appendix C) (373;
Energy associated with space heating (secondary) {309} x | 0 | = | 0 [iz74)
Energy associated with water from immersion heater or instantaneous heater{z1z; x | 1.02 | = | 0 |(3?b)
Total Energy associated with space and water heating (373) + (374} + (375 = (376)
Energy associated with space cooling (315 [ so7 [ = | 0 [a77;
Energy associated with electricity for pumps and fans within dwelling (331} x | 3.07 | = | 0 |(378)
Energy associated with electricity for lighting (3383 x [ so7 | = | 74859 |z7e

Energy saving/generation technologies
ltem 1

Total Primary Energy, kWh/year sum of (378)...(382) =

AR Roma FeAB'Z618 (&Fsion: 1.0.4.25 (SAP 9.92) - hitp://www.stroma.com Page 9 of 9



DER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.25
Address : 1BF (S) MF, Land North of Sefter Road, Bognor Regis, PO21 3FF

Area(m?) Av. Height(m) Volume(m?3)
Ground floor ('Ea) x | 07 |(2a} = | 142.02 |(3a)
Total floor area TFA = (1a)+(1b)+(1¢c)+(1d)+(1e)+.....(1n) 52.6 {4)

Dwelling volume {(3a)+(30}+{FH{801+{82)+. {30} = 142.02 (5)

\\.\

main secondary other total m?3 per hour
heatin heatin
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 %40 = {8a
Number of open flues | 0 | + | 0 | + | 0 | = | ) &

Number of intermittent fans ¥ 10 = 20 {7a;
Number of passive vents €10 = 0 )

Infi
(810 =
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 (1
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 @00 )+ A2+ (13 + (18 = 0 (18}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 3 (7
If based on air permeability value, then (18} = {17} + 20}+(£). ntherwise (18} = (16 0.29 (18}
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 0 (19
Shelter factor (20) =1 10075 x {19 = 1 (20
Infiltration rate incorporating shelter factor {21) = {18) x {(20) = 0.29 (21}

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl
Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |

Wind Factor (22a)m = (22)m + 4
(223)1’:14 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |
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DER WorkSheet: New dwelling design stage

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

0.37 | 0.36 | 0.36 | 0.32 | 0.31 | 0.28 | 0.28 | 0.27 | 0.29 | 0.31 | 0.33 | 0.34 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'(QS&)

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

aamd 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)

waomd 0o | o | o | o | o | o | o[ o f o f o f o o] (2ah)

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)
a0 [ o | o [ o | o | o | o [ o | 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]

(24@')@ 0.57 | 057 | 0.56 | 055 | 0.55 | 0.54 | 0.54 | 0.54 | 0.54 | 0.55 | 0.55 | 0.56 | (2415)

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

Windows Type 3

Windows Type 4 X1/

Windows Type 5 1.82 U120 004] = 208 (27}
Walls Typel | ss27 | | 1065 | [ 4462 | «| o017 | <[ 780 | | | | |z
Walls Type2 | 405 | [ 196 | | 200 | x| o016 | =] o3 | | | | | izo;
Total area of elements, m? @1
pary val e 1 [ -Co ] 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, WK =S (A x U) {(26)...{30) + (32} = 2227 (33}
Heat capacity Cm = S(Ax k) {{28)...430) + (32) + (3Za). {328 = 5068.6 (a4}

Thermal mass parameter (TMP = Cm = TFA) in kJ/m2K indicative Valus: Madium m(%)

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 (3,6;:

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss {33) + {36} = 31.58 {37}

Ventilation heat loss calculated monthly {38)m = 5.33 x {25)m % (5)
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Novl Decl
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DER WorkSheet: New dwelling design stage

(38;m=| 26.66 | 26.53 | 26.41 | 25.83 | 25.72 | 25.22 | 25.22 | 25.13 | 25.42 | 25.72 | 25.94 | 26.17 | (39)

oy

Heat transfer coefficient, W/K {39)m = {37} + (38)m
(39).’r3:| 58.23 | 58.11 | 57.99 | 57.41 | 57.3 | 56.8 | 56.8 | 56.71 | 56.99 | 57.3 | 57.52 | 57.75

Averags = Sum(aS). . /12= 57.41 E2
Heat loss parameter (HLP), W/m2K {40im = (38m < {4)
o= | 1010 [ 10 | 14 | 109 | 109 | 108 | 108 | 108 | 108 | 100 [ 100 |

Average = B0} . /2= 1.09 [ a2

Number of days in month (Table 1a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
{41 m= 31 28 31 30 31 30 31 31 30 31 30 31 {41

A

Assumed occupancy, N (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
if TFAL13.9,N=1

Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 | 76.16 | (43}

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

ent of hot wa;

110.8 | 120.32

|5

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(-f;syn—:zl 18.64 | 16.3 | 16.82 | 14.66 | 14.07 | 12.14 | 11.25 | 12.91 | 13.06 | 15.23 | 16.62 | 18.05 | (48)
Water sforage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel |I| (a7

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): II' {48}

Temperature factor from Table 2b {49}
Energy lost from water storage, kWh/year A8 K {49) = 110 {30}
b) If manufacturer’'s declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.02 (51}
If community heating see section 4.3

Volume factor from Table 2a 1.03 (52}
Temperature factor from Table 2b 0.6 53
Energy lost from water storage, kWh/year A7 e (BN (B2 x (B3 = 1.03 &4
Enter (50) or (54} in (55) 1.03 {55;
Water storage loss calculated for each month {B8m = (55} » (41)m

(56)m= | 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | (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;n—:=| 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | (57)
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Primary circuit loss (annual) from Table 3 |I| {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;n—:=| 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
<j61)m=|o|o|o|o|o|o|o|o|o|o|o|o| &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
(52)m7 | 179.52| 158.59 | 167.4 | 151.25 | 149.08 | 134.43 | 130.28 | 141.34 | 140.59 | 156.78 | 164.29 | 175.6 | (52)

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)
wym=| o | o | o | o | o | o o o f o f of o o] (&2)

Output from water heater
(B41m= | 179.52| 158.59 | 167.4 | 151.25 | 149.08 | 134.43 | 130.28 | 141.34 | 140.59 | 156.78 | 164.29 | 175.6

Cuntout from water heater (annuall.. o 1849.15 {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 ]
(Gﬁ)rn:l 85.53 | 76.07 | 81.5 | 753 | 75.41 | 69.71 | 69.16 | 72.84 | 71.75 | 77.97 | 79.63 | 84.23 | (85)

13.31 | 14.19 |

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

(GO m | 153.98| 155.58 | 15155 | 142.98 | 132.16 | 121.99 | 115.2 | 1136 | 117.63 | 126.2 | 137.02 | 147.19 | (58}
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

<c39;m=| 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | &3
Pumps and fans gains (Table 5a)
('io;mz|o|o|o|o|o|o|o|o|o|o|o|o| (70}
Losses e.g. evaporation (negative values) (Table 5)

(}’1)m:| -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | {71
Water heating gains (Table 5)

(72m=| 114.96 | 1132 | 10955 | 10458 | 10136 | 96.82 | 9296 | 979 | 9066 | 1048 | 1106 [ 11321 | (72}
Total internal gains = {EEYM + {67 + (88 + {(E3m + (78 + {(7Hm + {7&kra

”3ﬂ~ 332 251 33055 | 320.58 | 304.61 | 288.66 | 273.07 | 262.8 | 267.69 | 275.77 | 291.9 | 310.44 | 324.09 (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 a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)
North .9« 077 | x| 399 | x| 16 | x| o0e | x] 07 | =] 12.97 |7
North  aex| o077 | x| 182 | x| 1083 | x| o6 | x| 0.7 | = | 591 74
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sod| 077 s o7 | =] ears oW
aox[ o077 SR 11.3 (7
oox[ o077 « | 0.7 | = | 42.11 74
osx| 077 x 07 | =] 1921 s
oax|[ 077 v o7 | =] ere3  |om
oo[ o077 [ o7z | =] soss  |ow
sox[ 077 s 07 | =] 9111 |7
sod| 077 s 07 =] a1ss |ow
pox[ 077 x| o7 | =] ers3  |uw
oax[ o077 « | 07 | = | 44.49 [74)
osx| 077 x 07 | =] 9t0s |4
oax[ o077 v | 07 | - | 4154 [ 74
ooc[ o077 * | 07 | = | 72.24 [ 74
a9 o077 x| 07 | = | 32.95 |7
sox| 077 s o7 | =] soe3  |ow
oo 077 <] o7 | = e300  |ua
oax[ 077 < o7 | =] 295 [i74;

N

Y

- |

| - |

| > | - |

o[ o ] - - ] [ | - |
oo o077 | x| 145 | x| e228 | x| o0es | x| o7 | =| 8179 |is
oo o077 | x| 145 | x| 11809 | «| o0es | x| o7 | =] 1002 |us
pox| o7z | x| 14 | x| 157 |« 0es | x| 07 | = 1026 |om
oox| o077 | x| 145 | x| 11022 | x| o0es | x| o7 | =] 978 [|um
oo o077 | «| 145 | x| e4e8 | x| o0es | x| o7 | =] 891 |uw®
omx| o077 | «| 145 | x| 73s9 | x| o0es | x| o7 | =] es22 |o®
osx| 077 x 145 | x| 4559 | x| o6 x 07 | =] 40.4 EE;
oo o077 | x| 145 | x| 2449 | x| o0es | x| o7 | =] 217 BE
soc| o7z | x| 145 | x| 1615 |« o0es | x| o7 | = 143 |om
ool o7z | x| oer | x| aers | «[ 0es | x| o7 | -+ 9.57 |73
pox| o7z | x[ 127 | x| aers | x| 0e3 | x| o7 | =[ 115 |om
oo o077 | «| oe7 | x| 7es7 | x| o0es | x| o7 | =] 1588 |om
omx| o077 |« 127 | x| 7es7 | x| o0es | x| o7 | =] 2972 |o®
osx| 077 x 067 | x| 97s3 | x| oss x 07 | =] 1997 |
oox| o7z | [ 127 | x| ersa | <[ o0es | x| o7 | = sres |us
ool o077 | x| oe7 | x| 11023 | «| o0es | x| o7 | =] 2257 |om
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South  wex| 077 | x [ 127 x 110.23 [ x[ o7 = 4279  |7®;
South  agx| o077 | x| os7 x 114.87 " . [ x| 07 = 2352 72
South  wax| o077 | « | 127 x 114.87 | «| 07 = 4458 [
South  osx| o077 % 0.67 X 110.55 % 07 - 2264 [i78;

{85}

7

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
B6ym= | 0.99 0.99 0.97 0.92 0.79 0.6 0.45 0.5 0.75 0.95 0.99 1 {86}

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(8'7}:1‘::' 19.96 | 20.11 | 20.35 | 20.66 | 20.88 | 20.98 21 | 20.99 | 20.93 | 20.65 | 20.25 | 19.93 | (&7}

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(ae‘s)rnzl 20 | 20 | 20 | 20.01 | 20.01 | 20.02 | 20.02 | 20.02 | 20.01 | 20.01 | 20.01 | 20 | 58)

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(Sé?)mzl 0.99 | 0.99 | 0.96 | 0.89 | 0.74 | 0.52 | 0.35 | 0.39 | 0.67 | 0.92 | 0.98 | 0.99 | (39

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
(90)m=| 18.62 | 18.84 | 19.19 | 19.62 | 19.9 | 20 | 20.02 | 20.02 | 19.97 | 19.62 | 19.05 | 18.59 (90;

HA = Living area + (4} = 0.49 (91}

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
-(&?z?}rnzl 19.28 | 19.46 | 19.76 | 20.13 | 20.38 | 20.48 | 20.49 | 20.49 | 20.44 | 20.12 | 19.64 | 19.24 | (52)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
@3m=| 19.28 | 19.46 | 19.76 | 2013 | 20.38 | 20.48 | 20.49 | 2049 | 2044 | 2012 | 1964 | 19.24 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
| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl
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Utilisation factor for gains, hm:

(94)m=| 0.99 | 0.98 | 0.96 | 0.9 | 0.76 | 0.56 | 04 | 0.44 | 0.71 | 0.93 | 0.98 | 0.99 | (94
Useful gains, hmGm , W = (94)m x (84)m
{9.‘5)m=| 392.6 | 438.33 | 476.54 | 494.29 | 448.79 | 326.26 | 220.21 | 230.31 | 336.4 | 392.44 | 381.12 | 375.29 | (95}

Monthly average external temperature from Table 8
-(95‘;rn=| 43 | 49 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 42 | (963

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(97ien= | 872.06| 846.13 | 768.94 | 644.69 | 497.48 | 333.98 | 221.22 | 232,14 | 361.3 | 54557 | 721.17 | 868.64 | (57}

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(95) i | 356.72| 274.04 | 21754 | 108.29 | 36.22 | 0 | 0 | 0 | 0 | 113.93 | 244 84 | 367.05

Totai per year KA vear = Sum(88) 5.0 = 1718.63 |(98)
Space heating requirement in kWh/m?/year 3267 o9

This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none II'(SD‘:)

Fraction of space heat from community system 1 —(301) =

ces. The procedure a
s power stations

(3043)
(3015)

(308}

Anngarspace -eaﬂng requiremiernt™

Space heat from Community boilers (98) < {3042} » (308 x {308) = (3073‘;
Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) II'(S%
Space heating requirement from secondary/supplementary system {98 x {301) x 100 + (308} = II'(EOQ)

Water heating

Annual water heating requirement 1849.15

If DHW from community scheme:

Water heat from Community boilers {64) x {3082} x {305) x {306) = 1941.6 {310a)
Electricity used for heat distribution 0.0 x [{307=).. (307} + (310m). (310} = 37.46 {313}

Cooling System Energy Efficiency Ratio

Space cooling (if there is a fixed cooling system, if not enter 0) = {107} + (314} =

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside

warm air heating system fans II'(;%W:-)
pump for solar water heating II'

Total electricity for the above, kWh/year ={330a) + (330b} + (3309) =
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Energy for lighting (calculated in Appendix L) 243.84 {332)

Electricity generated by PVs (Appendix M) (negative quantity) -682.26 {333

I

Electricity generated by wind turbine (Appendix M) (negative quantity) (334
Q\E\\\‘

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) if there 1o CHP using two fuels repeat (383} 10 (386} for the second fuel 94.3 (387a)
CO2 associated with heat source 1 307k +{3100Y] » 100 + (267D} % | 0.22 | = | 858.08 |(367)
Electrical energy for heat distribution 1313) x [ o052 | = | 1944 |arm
Total CO2 associated with community systems {2B3). {386} + (368)..{372) = (373)
CO2 associated with space heating (secondary) (3099 | 0 | - | 0 a7
CO2 associated with water from immersion heater or instantaneous heater 12} | 0.22 | = | 0 |(375
Total CO2 associated with space and water heating {373) + (374} + (375} = (:3743‘;
CO2 associated with electricity for pumps and fans within dwelling 313} » | 0.52 | = | 0 |(3?8}

lectricit
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Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.25
Address : 1BF (S) MF, Land North of Sefter Road, Bognor Regis, PO21 3FF

Area(m?) Av. Height(m) Volume(m?3)
Ground floor ('Ea) x | 07 |(2a} = | 142.02 |(3a)
Total floor area TFA = (1a)+(1b)+(1¢c)+(1d)+(1e)+.....(1n) 52.6 {4)

Dwelling volume {(3a)+(30}+{FH{801+{82)+. {30} = 142.02 (5)

\\.\

main secondary other total m?3 per hour
heatin heatin
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 %40 = {8a
Number of open flues | 0 | + | 0 | + | 0 | = | ) &

Number of intermittent fans ¥ 10 = 20 {7a;
Number of passive vents €10 = 0 )

Infi
(810 =
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 (1
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 @00 )+ A2+ (13 + (18 = 0 (18}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then (18} = {17} + 20}+(£). ntherwise (18} = (16 0.39 (18}
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 0 (19
Shelter factor (20) =1 10075 x {19 = 1 (20
Infiltration rate incorporating shelter factor {21) = {18) x {(20) = 0.39 (21}

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl
Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |

Wind Factor (22a)m = (22)m + 4
(223)1’:14 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

05 | 0.49 | 0.48 | 0.43 | 0.42 | 0.37 | 0.37 | 0.36 | 0.39 | 0.42 | 0.44 | 0.46 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'(QS&)

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

aamd 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)

waomd 0o | o | o | o | o | o | o[ o f o f o f o o] (2ah)

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)
a0 [ o | o [ o | o | o | o [ o | 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]

(24@')@ 0.62 | 0.62 | 0.61 | 0.59 | 0.59 | 057 | 057 | 057 | 058 | 0.59 | 06 | 0.61 | (2415)

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

Windows Type 3

Windows Type 4 1

11414 0.04] = 27

Windows Type 5 1.82 U 1.4) 004] = 241 (27}
Walls Typet | s527 | | 1065 | | 4462 | «[ o018 | =| 803 | | | | |z
Walls Type2 | 405 | [ 196 | | 200 | x| o1 | =] o3 | | | | | izo;
Total area of elements, m? (51}
Party wal T ) e e s N — —

* 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, WK =S (A x U) (R6)...{30) + (32} = 24.49 {33
Heat capacity Cm = S(Ax k) {{28)...430) + (32) + (3Za). {328 = 5068.6 (a4}

Thermal mass parameter (TMP = Cm = TFA) in kJ/m2K indicative Valus: Madium m(%)

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 (3,6;:

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss {33) + {36} = 29.79 {37}

Ventilation heat loss calculated monthly {38)m = 5.33 x {25)m % (5)
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Novl Decl
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ij)n‘::l 29.25 | 29.03 | 28.8 | 27.76 | 27.57 | 26.66 | 26.66 | 26.5 | 27.01 | 27.57 | 27.96 | 28.37 | (39)

Heat transfer coefficient, W/K {3%)m = {37} + (38)m
(39).’r3:| 59.04 | 58.82 | 58.6 | 57.56 | 57.36 | 56.45 | 56.45 | 56.29 | 56.8 | 57.36 | 57.75 | 58.17

Average = Sum{38 2 (12= 57.55 |(39>
Heat loss parameter (HLP), W/m2K {40im = (38m < {4)
woves | 192 [ 1a2 | a1 | 1o | 109 | 07 | 107 [ 107 | 108 | 109 [ a4 | 11

Averans = SUm{d0}: o /1 2= 1.09 [ a2

Number of days in month (Table 1a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
{41 m= 31 28 31 30 31 30 31 31 30 31 30 31 {41

A

Assumed occupancy, N (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
if TFAL13.9,N=1

Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 | 76.16 | (43}
Reduce the annual average hot water usage by 5% if the dwelling is designed io achieve a water use target of
not

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(-f;syn—:zl 18.64 | 16.3 | 16.82 | 14.66 | 14.07 | 12.14 | 11.25 | 12.91 | 13.06 | 15.23 | 16.62 | 18.05 | (48)
Water sforage loss:

Storage volume (litres) including any solar or WWHRS storage within same vessel 150 (47}

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 A8 K {49) = 0.75 {30}
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 {52}
Temperature factor from Table 2b (52
Energy lost from water storage, kWh/year A7 e (BN (B2 x (B3 = &4
Enter (50) or (54) in (55) 0.75 {35}
Water storage loss calculated for each month {(58)m = (55) « {41)m

(56)m=| 23.33 | 21.07 | 23.33 | 2258 | 23.33 | 2258 | 23.33 | 23.33 | 2258 | 23.33 | 2258 | 23.33 | (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;n—:=| 23.33 | 21.07 | 23.33 | 22,58 | 23.33 | 22,58 | 23.33 | 23.33 | 22,58 | 23.33 | 22,58 | 23.33 | (57}
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Primary circuit loss (annual) from Table 3 |I| {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;n—:=| 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
<j61)m=|o|o|o|o|o|o|o|o|o|o|o|o| &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
(52)m7 | 170.83| 150.75 | 158.72 | 142.85 | 140.39 | 126.03 | 1216 | 132.66 | 132.19 | 148.1 | 155.89 | 166.91 | (52)

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)
wym=| o | o | o | o | o | o o o f o f of o o] (&2)

Output from water heater
(B41m= | 170.83| 150.75 | 158.72 | 142.85 | 140.39 | 126.03 | 1216 | 132.66 | 132.19 | 148.1 | 155.89 | 166.91

Cuntout from water heater (annuall.. o 1746.92 {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 ]
(Gﬁ)rnzl 78.59 | 69.8 | 74.56 | 68.58 | 68.46 | 62.99 | 62.21 | 65.89 | 65.03 | 71.03 | 72.91 | 77.28 | 55)

13.31 | 14.19 |

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

(G | 153.98| 155.58 | 151.55 | 142.98 | 132.16 | 121.99 | 115.2 | 113.6 | 117.63 | 126.2 | 137.02 | 147.19 | (88}
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

<c39;m=| 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | (&%
Pumps and fans gains (Table 5a)
-(?O}rﬁ:|3|3|3|3|3|3|3|3|3|3|3|3| (70}
Losses e.g. evaporation (negative values) (Table 5)

(}’1)m:| -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | -70.67 | {71
Water heating gains (Table 5)

(72)m=|105.63| 103.87 | 100.21 | 95.25 | 92.02 | 87.48 | 83.62 | 88.57 | 90.32 | 95.46 | 101.27 | 103.87| (72
Total internal gains = {EEYM + {67 + (88 + {(E3m + (78 + {(7Hm + {7&kra

Hs,q_ 325 92 | 324.21 | 314.24 | 208.28 | 282.33 | 266.74 | 256.47 | 261.36 | 269.43 | 28557 | 304.1 | 317.75 7

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

Orientation: Access Factor Area Flux - FF Gains
g
Table 6d m? Table 6a Table 6b Table 6¢ (W)
North .9« 077 | x| 399 | x| 16 | x| o0e | x] 07 | =] 12.97 |7
North  aex| o077 | x| 182 | x| 1083 | x| o6 | x| 0.7 | = | 591 74
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North 1.9%

>

X

0.77 0.7

24.78 |(7~“:§

North 0.9x | 0.77

=

1.3 74

| > |
063 | x| o7
| « |

>
—_
[e0]
N

North 0.9% | 0.77

P
=
>

0.7 42.11 |(74)

X
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-

North 0.5x | 0.77 0.7

19.21 |74
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67.63 |74
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=

0.7
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Nortth  gox[ o077 30.85 [ 74
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0.7 o111 |7

North 1.9%

=
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~

0.7

North 0.9x | 0.77

91.06 |74

North 0.9% | 0.77

=

4154 [ 74

>
=

0.7

North 0.9% | 0.77

™
Py
™

0.7 72.24 |(74>
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>

North 1.9% | 0.77 0.7

3295 |74
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=

0.77 0.7 50.63 |(7“:§
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0.7 2309 |04
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Bast  oox| o077 | x| 145 | x| 9228 | x[ oes | x| o7 | =| sz |us
Bast  oox| o077 | x| 145 | <] 11300 | x| o0e3 | x| o7 | =| 10023 |is
East 7.9 077 | x| 145 | x| 157w | <[ o0es | x| 07 | = | 102.6 |7
East fj_gxl 0.77 | x | 1.45 | x | 110.22 | % | 0.63 | X | 0.7 | - | 97.68 |(?‘=‘3‘)
East oox[ o077 | x| 145 | x| eaes | x| o0es | «] 07 | = | 83.91 [
Bast  osx| o077 | «| 145 | x| 7359 | x| o0e3 | «| o7 | =| es22 |um
East omx| 077 x 145 | x| 4559 | x| oes x 0.7 | - | 40.4 i78;
East oax[ o077 | »| 145 | x| 2449 | x| o0s3 [ » | 07 | = | 21.7 B&
Bast o9 o077 | x| 145 | x| 1615 |« o | x| o7 | = a3 |om
South  nox| o077 | x| o067 | x| 475 | x| o0& | x| o7 | =] 9.57 |73
South  agx| o077 | x| 127 | x| a6 | x| o0 | x| oz | = 1815 |om
South  wgx| o077 | «[ o067 | x| 75z | x| o0e3 | x| o7 | = 1568 |um
South  osx| o077 | x| 127 | x| 7es7 | s o0es | <] o7 | =| 2072 |om
South  oax[ o077 x 067 | x| 9753 | x| oes x 07 | =] 1997 s
South  gac| o077 | x| 127 | x| 97s8 |« o0es | x| o7 | = sree |us
South  go<| o077 | x| o067 | x| 11023 | «[ o0e3 | x| o7 | = 2257  J|om

AR Roma FeAB'Z618 (&Fsion: 1.0.4.25 (SAP 9.92) - hitp://www.stroma.com Page 5 0f 8



TER WorkSheet: New dwelling design stage

South  wex| o077 | x| 127 | x| 1028 | «[ o0es | x| o7 | =| 4279 |om
South  wgx| 077 | x| o067 | x| 11487 | x[ o0e3 | x| o7 | = 2352 |um
South  osx| o077 | x| 127 | x| 11487 | x| os3 | x| 07 | = | 4458 [
South  oax| o077 x 067 | x| 11085 | x| oss x 07 | =] 2284 s
South  oax| o077 | x[ 127 | x| 11055 | x[ o0es | x| o7 | =[ 420 | 73;
South  gox| o077 | x| o067 | x| 10801 | «[ o0es | x| o7 | =| 2212 s
South  gex| o077 | x| 127 | x| 10801 | «x[ o0es | x| o7 | =] 4192 |om
South  wex| o077 | x| o067 | x| 10480 | «[ o0e3 | x| o7 | =| 2148 |om
South  wgx| 077 | x| 127 | x| 10489 | x| o0e3 | x| o7 | = 407 |os
South  omx| o077 | «| o067 | x| 1018 | x| o0es | x| o7 | = 208 |um
South  oax| 077 x 127 | x| 10189 | x| o6 x 07 | =] sesa |us

Bzl B

Bzl B

|« Cme ] < - |

| Cme ] < B

| 04 | ] | - |

|- e | - |

7

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec

@eym=| 099 | 099 | 097 | 092 | o8 061 | 045 | 05 076 | 095 | 0.99 1 (@8}

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

(8'7}:1‘::' 19.93 | 20.08 | 20.33 | 20.65 | 20.88 | 2098 | 2 | 20.99 | 20.93 | 20.64 | 20.23 | 19.91 | (&7}

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

(83)rn:| 19.98 | 19.99 | 19.99 | 20.01 | 20.01 | 20.02 | 20.02 | 20.03 | 20.02 | 20.01 | 20 | 20 | 58

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

(Sé?)mzl 0.99 | 0.99 | 0.97 | 0.9 | 0.74 | 0.52 | 0.35 | 04 | 0.68 | 0.93 | 0.98 | 0.99 | (893

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

(90)m=| 18.57 | 18.79 | 19.15 | 19.61 | 19.9 | 20.01 | 20.02 | 20.02 | 19.97 | 19.6 | 19.03 | 18.55 (90;
HA = Living area + (4} = 0.49 (91}

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2

(&)z‘e;m:l 19.23 | 19.42 | 19.73 | 20.12 | 20.38 | 20.48 | 205 | 205 | 20.44 | 20.11 | 19.62 | 19.21 | (52)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
@3m=| 19.23 | 19.42 | 1973 | 2012 | 20.38 | 2048 | 205 205 | 2044 | 2011 | 1962 | 19.21 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
| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl
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Utilisation factor for gains, hm:

gayr=| 099 | 098 | 096 [ 09 | 077 | o056 [ 04 | 045 | 071 | 093 [ 098 | 099 | (o4}
Useful gains, hmGm , W = (94)m x (84)m

{95me= | 386.57| 432.59 | 47154 | 490.65 | 447.19 | 324.37 | 219.02 | 228.79 | 334.52 | 388.08 | 375.37 | 369.2 | (96}
Monthly average external temperature from Table 8

-(96‘>rn=| 43 | 49 | 65 | 8.9 | 117 | 146 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 42 | (96}
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

o7y | 88155 | 85412 | 7751 | 6456 | 497.71 | 3321 | 220,03 | 2306 [ 36009 [ 545.47 | 72201 | 87319 | (57)

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(sxs;m:|368.26| 283.07 | 225 85 | 111.56| 37.58 | 0 | 0 | 0 | 0 | 117.1 |250.23 | 374.97

Total par yaar KWhivean = Sumi88 s = 1768.83 |(98)

Space heating requirement in kWh/m?/year (993

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

250.23 | 374.97 |

{211
% 0g7.62 | 401.04
Total (KA hyear} =Bum(211), (o = 1891.79 (219
Space heating fuel (secondary), kWh/month
— {[(98)m x (201)] } x 100 = (208)
318
\_n\.)m10|o|o|o|o|o|o|o|o|o|o|o
Total (KWhiyear! =Sum(215), | = 0 (2185}
Water heating
Output from water heater (calculated above)
170.83 | 150.75 | 158.72 | 142.85 | 140.39 | 126.03 | 1216 | 132.66 | 132.19 | 148.1 | 155.89 | 166.91
Efficiency of water heater 79.8 (218}
('217‘)m=| 86.81 | 86.47 | 85.75 | 84.16 | 81.84 | 79.8 | 79.8 | 79.8 | 79.8 | 84.2 | 86.07 | 86.91 {217}
Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(219):714 196.79| 174.33 | 185.09 | 169.73 | 17154 | 157.94 | 152.38 | 166.24 | 165.65 | 175.9 | 181.12 | 192.05
Total = Sumiziga), |, = 2088.74 (219
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 1891.79
Water heating fuel used 2088.74

Electricity for pumps, fans and electric keep-hot
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central heating pump: (230¢)
boiler with a fan-assisted flue (230e)

Total electricity for the above, kWh/year sum of {230a). . (230g) = (231

Electricity for lighting m(?_sm

Energy Emission factor Emissions

kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) @211 x = (2:31;
Space heating (secondary) (215) x = II'“E’
Water heating {19y « = (2‘64}
Space and water heating (281} + (252} + (283) + (264) = (255)
Electricity for pumps, fans and electric keep-hot {231} « = (26.7‘;
Electricity for lighting 282 x = (2‘38)
Total CO2, kg/year sum of (265)(271) = (2;’2}
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Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.25
Address : 1BF (8) TF, Land North of Sefter Road, Bognor Regis, PO21 3FF

Area(m?) Av. Height(m) Volume(m?3)
Ground floor ('Ea) x | 231 |(2a} - | 121.51 |(3a)
Total floor area TFA = (1a)+(1b)+(1¢c)+(1d)+(1e)+.....(1n) 526 (4)

Dwelling volume {Ba)+{30)+{AC+ {301+ {8)+. {30} = 121.51 (5)

\\.\

main secondary other total m?3 per hour
heatin heatin
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 %40 = {8a
Number of open flues | 0 | + | 0 | + | 0 | = | ) &

Number of intermittent fans ¥ 10 = 20 {7a;
Number of passive vents €10 = 0 )

Infi
(810 =
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 (1
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 @00 )+ A2+ (13 + (18 = 0 (18}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 3 (7
If based on air permeability value, then (18} = {17} + 20}+(£). ntherwise (18} = (16 0.31 (18}
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 0 (19
Shelter factor (20) =1 10075 x {19 = 1 (20
Infiltration rate incorporating shelter factor {21) = {18) x {(20) = 0.31 (21}

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl
Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |

Wind Factor (22a)m = (22)m + 4
(223)1’:14 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |
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SAP WorkSheet: New dwelling design stage

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

04 | 0.39 | 0.39 | 0.35 | 0.34 | 03 | 03 | 0.29 | 0.31 | 0.34 | 0.35 | 0.37 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'(QS&)

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

aamd 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)

waomd 0o | o | o | o | o | o | o[ o f o f o f o o] (2ah)

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)
a0 [ o | o [ o | o | o | o [ o | 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]

(24@')@ 0.58 | 058 | 057 | 056 | 056 | 0.54 | 0.54 | 0.54 | 0.55 | 0.56 | 0.56 | 057 | (2415)

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

{

Windows Type 3 ) y A )

Windows Type 4 1200 0.04] = @
Windows Type 5 1.82 U123+ 0.04] = 208 27
Walls Typel | 4729 | | 1065 | [ 3664 | «| o017 | =[ 623 | | | | |z
Wals Type2 | 347 | | 196 | | 151 | x| o016 | =| o024 | | | | (&2
Roof [ 526 | | o | [ s26 | x| o1 | = 528 | | | | E
Total area of elements, m?2 (31
Party wall | 17.63 | X | 0 | = | 0 | | | | |(:32)

* 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) {28)...130} + (32} = 26.08 (33
Heat capacity Cm = S(Ax k) {28) . 430) + (32) + (32a)...(32e) = 4701.7 (343

Thermal mass parameter (TMP = Cm = TFA) in kJ/m2K tudisative Value: Mediur (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 {33) + (36} = 34.97 (37
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SAP WorkSheet: New dwelling design stage

Ventilation heat loss calculated monthly {38)m = 0.33 x {25y ¥ (5)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
fagym=| 2327 | 2315 | 23.03 | 2245 | 2234 | 2184 | 21.84 | 21.75 | 22,03 | 2234 | 2256 | 22.79 (38
Heat transfer coefficient, W/K {38)ra = (37} + (38)m

(39;m=| 58.25 | 58.12 | 58 | 57.42 | 57.32 | 56.81 | 56.81 | 56.72 | 57.01 | 57.32 | 57.53 | 57.76

Averags = Sumi39h e /1d= 57.42 |(39§
Heat loss parameter (HLP), W/m2K (A0 = (39 + {4)
(-f;o;n—:=| 1.11 | 1.11 | 1.1 | 1.09 | 1.09 | 1.08 | 1.08 | 1.08 | 1.08 | 1.09 | 1.09 |

Averags = Sum(d0) . /2= 1.09 [ (a0

Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(4iim=| 31 28 31 30 31 30 31 31 30 31 30 31 (41}

....__~~—==vv--~-~-~>~-~-_°-<-~-~-_-_

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
if TFAL£13.9, N =1
Annual average hot water usage in litres per day Vd ,average = (25 X N) + 36 | 76.16 | {43}
Red
not :

110.8 | 120.32

Suraids), . = 119831 |48}

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 18.64 | 16.3 | 16.82 | 14.66 | 14.07 | 12.14 | 11.25 | 12.91 | 13.06 | 15.23 | 16.62 | 18.05 | (48}
Water sforage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel |I| (471

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):

Temperature factor from Table 2b II' 49)

Energy lost from water storage, kWh/year {48) x (49) = 110 {50}

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

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.02 (51

If community heating see section 4.3

Volume factor from Table 2a 1.03 (523

Temperature factor from Table 2b 0.6 {83}

Energy lost from water storage, kWh/year (A7) x (81) x (B2) x (83) = 1.03 (54

Enter (50) or (54) in (55) 1.03 (55

Water storage loss calculated for each month {E8Im = {B55) x {41m

(58 | 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | (56)
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SAP WorkSheet: New dwelling design stage

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

-(5';/;m:| 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | (&7

Primary circuit loss (annual) from Table 3 II' {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)
(sg)rnzl 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59}

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
im0 | o | o | o | o | o | o[ o[ o f of o o] 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
(6T1m= | 179.52| 158.59 | 167.4 | 151.25 | 149.08 | 134.43 | 130.28 | 141.34 | 140.59 | 156.78 | 164.29 | 175.6 | (82}

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)
(63‘>m=|0|o|o|o|o|o|o|o|o|o|o|o| 83}

Output from water heater
(G4 m | 179.52| 158.59 | 167.4 | 151.25 | 149.08 | 134.43 | 130.28 | 141.34 | 140.59 | 156.78 | 164.29 | 175.6

Cuiput frem water haater (anmuall o 1849.15 (84}

Me

66; : (65,
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

6«7~~| 34.52 | 30.66 | 24.93 | 18.88 | 14.11 | 11.91 | 12.87 | 16.73 | 22.46 | 28.51 | 33.28 | 35.48 | (87}
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(B8)m= | 229.82| 232.21 | 226.2 | 213.4 | 197.25 | 182.08 | 171.93 | 169.55 | 175.56 | 188.35 | 204.5 | 219.68 | (&58)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

-(‘t%&?;rnzl 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 47.37 | 89
Pumps and fans gains (Table 5a)
(;'mm:|o|o|o|o|o|o|o|o|o|o|o|o| {703
Losses e.g. evaporation (negative values) (Table 5)

(71)m=| 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 713
Water heating gains (Table 5)

(172}n‘:=|114.96| 113.2 | 109.55 | 104.58 | 101.36| 96.82 | 92.96 | 97.9 | 99.66 | 104.8 | 110.6 | 113.21 | 72
Total internal gains = B8y + [B7m + {88m -+ (B9)m + (7Hm + (Tiym + {72)m

7%m=| 462 | 458.77 | 443.38 | 41956 | 395.42 | 373.51 | 360.47 | 366.80 | 380.38 | 404.37 | 431.00 | 451.07 {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 a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)
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North {1.9x%

>

X

0.77 0.7

12.97 |(7~“:§

North 3.9x | 0.77 5.91 |(’,

| > |
063 | x| o7
| « |

>
—_
[e0]
N

North 0.9x | 0.77

~
PN

0.7 24.78 |(74)

X

~

North  osx| o077 07

113 |74

North 0.9x% | 0.77

=
=

0.7 4211 |74

>
>

0.7

North  gac[ o077 19.21 [ 74

North 71.9% | 0.77

>
>

0.7 6763 |74

North {1.9x%

0.77 0.7 3085 |74

>
>
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[e0]
N
o
[o2]
w

>

North 0.9x | 0.77

P
P

0.7 41.56 |(74)

=
=

0.7

North 0.9x | 0.77

9753 |4

North 0.9x | 0.77

=
=

0.7 449 |

North 0.9x | 0.77

>
>

0.7 9106 |74

>
>

North  aoc[ o077 0.7

4154 |(74I:

North {1.9x%

0.77 0.7 7224 (7%

North o[ o077 0.7 3295  [74)

| - |
| = |
| = |
| - |
| = |
| = |
| -1
| - |
07 | = | 91.11 74
| - |
| = |
| = |
| = |
| - |
| - |
| = |
| = |

3 P >
w
©
©

e v

North 0.9x | 0.77

P

0.7 5063 |74

2 -
o
o)
@
-~

- |

- |

| - |

| | -1

| | | » ¢ | -1

East oax[ o077 x | x| 1964 | x| oes x | = |
Bast  oax[ o077 | x| 145 | x| 842z | x| o0es | x| o7 | =] 3405 |os
Bast o9 o077 | x| 145 | x| es2r | x| o | x| o7 | =  se0s |us
Bast  oox| o077 | x| 145 | x| 9228 | «[ o0& | x| o7 | = s |om
Bast  oox| o077 | x| 145 | x| 11300 | x[ o0e3 | x| o7 | =[ 10023 [|us
East oox[ o7z | x| 145 | x| 1577 | x| o0es | «] 07 | = | 102.6 [
Bast  osx| o077 | «| 145 | x| 11022 | x| o0e3 | «| o7 | =| ores |u®
Bast  o3x| o077 x 145 | x| eas8 | x| o6 x 07 | =] 891 |us
Bast  oax| o077 | x| 145 | x| 7359 | x| o0e3 | x| o7 | =| es22 s
East soc| o7 | x| 145 | x| asse | «[ o3 | x| 0.7 | = | 40.4 EE:
East 2.9x 0.77 | x| 145 | x| 2449 | x| o083 [ x| 07 | =] 21.7 72
East pox[ o7z | x| 145 | x| 1615 | x| o0es | x| 07 | = | 14.31 7
South  wex| o077 | x| o067 | x| 4675 | x| o0& | x| o7 | -] 9.57 |7
South  osx| o077 | «| 127 | x| a6 | x| o0 | «| oz | = 1815 |o®
South  oax[ o077 x 067 | x| 7657 | x| oes x 07 | =] 1568 |78
South  gac| o077 | x| 127 | x| sz | <[ o0es | x| o7 | = 2972 s
South  gex| o077 | x| o067 | x| 9753 | «x[ o0es | x| o7 | =] 1097 |om
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South  wex| o077 | x| 127 | x| o753 | «[ o0es | x| o7 | =| sres |om
South  wgx| 077 | x| o067 | x| 11023 | x[ o0e3 | x| o7 | = 2257 |um
South  osx| o077 | x| 127 | x| 11028 | x| os3 | «| 07 | = | 42.79 [
South  oax| o077 x 067 | x| 11487 | x| os3 x 0.7 | = | 23,52 [i78;
South  oax| o077 | x| 127 | x| 11487 | x[ o | x| o7 | =| 4ams  |ius
South  gox| o077 | x| o067 | x| 1108 | «[ o0es | x| o7 | =| 2084 |8
South  gex| o077 | x| 127 | x| 1108 | «[ o0es | x| o7 | =] 4201 |om
South  nod| o077 | x| o067 | x| 10801 | «[ o0e3 | x| o7 | = 2212 |om
South  wgx| 077 | x| 127 | x| 10801 | x[ o0e3 | x| o7 | = 4102 |om
South  omx| o077 | «| o067 | x| 1048 | x| o0es | x| o7 | = 2148 |om
South  oax| 077 x 127 | x| 10489 | x| oses x 07 | =] 4071 |us
South  gux| o077 | x| o067 | x| 10189 | x| o0es | x| o7 | = 208 |i7s
South  gac| o077 | x| 127 | x| 1018 | x| o0es | x| 07 | =| sess o
South  gex| o077 | x| o067 | x| 859 | «x[ o0es | x| o7 | =] 1691 |om
South  n9e| o077 | x| 127 | x| ss9 | «[ o0es | x| o7 | = se0s |om
Soun o] | | e 1] | - | oo
| « | | x[_ss42 | | | « | | - | '

508.94 | 505.08 |

Temperature during heatmg penods in the I|V|ng area from Table 9, Th1 (°C) (? &)
Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
@gim=| 0.98 0.97 0.94 0.86 0.71 0.52 0.38 0.42 0.65 0.88 0.96 0.98 (B8

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

-(87‘>rn=| 20.18 | 20.32 | 20.53 | 20.78 | 20.93 | 20.99 | 21 | 21 | 20.97 | 20.78 | 20.44 | 20.15 | #7)

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

of%*r‘ml 19.99 | 20 | 20 | 20.01 | 20.01 | 20.02 | 20.02 | 20.02 | 20.01 | 20.01 | 20.01 | 20 | (38

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

(89;m=| 0.97 | 0.96 | 0.92 | 0.82 | 0.65 | 0.45 | 0.3 | 0.33 | 057 | 0.84 | 0.95 | 0.98 | (@m

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

-(s.xo;m:| 18.94 | 19.13 | 19.43 | 19.77 | 19.95 | 20.01 | 20.02 | 20.02 | 19.99 | 19.78 | 19.32 | 18.9 {50
A = Living arsa « (4) = 0.49 (51

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
(92}m:| 19.54 | 19.71 | 19.97 | 20.26 | 20.43 | 20.49 | 205 | 205 | 20.47 | 20.27 | 19.87 | 19.51 | (32

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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{33)m= | 19.54 19.71 19.97 20.26 20.43 20.49 205 205 20.47 20.27 19.87 19.51 {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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Novl Decl
Utilisation factor for gains, hm:

@ayme [ 097 | 096 | 092 | 083 | 068 | 04s | 034 | 057 [ o061 [ 085 | 095 | 098 | (94}
Useful gains, hmGm , W = (94)m x (84)m

asym= | 511.19 | 548.83 | 56855 | 558.05 | 471.88 | 33058 | 22086 | 2315 | 3s0.88 | 457.8 | 483.45 [ 493.04 | (95}
Monthly average external temperature from Table 8

{96)m=| 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 42 | (08}
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(97)me | 887.87| 860.9 | 781.2 | 652.28 | 500.32 | 334.53 | 221.34 | 232.32 | 363.04 | 554.01 | 734.71 | 884.21 | (97}
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

(98‘>m=|280.25| 209.71 | 158.22| 71.44 | 21.15 | 0 | 0 | 0 0 71.58 | 180.9 |291.03

Total per year (tWnivear) = SumiS8)sen = 1284.29 |(93Z’

Space heating requirement in kWh/m?/year (:’7‘9)

5

(a03a

{3042)

Factor for control and charging method (Table 4¢(3)) for community heating system

(305)
Distribution loss factor (Table 12¢) for community heating system 1.05 {308

Space heating kWh/year
Annual space heating requirement 1284.29

Space heat from Community boilers {98) » {(304a} x {305) x {308) = 1348.5 {3072
Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) {308

Space heating requirement from secondary/supplementary system (89 % {301) x 100 = (308} = (309}

Water heating
Annual water heating requirement 1849.15

If DHW from community scheme:
Water heat from Community boilers {841 « (3032} x {305) x (308) = 1941.6 (3108)

1 L

Electricity used for heat distribution 0.0% = {30781, {3078} + (310a)...{310e}] = 32.9 313}

Cooling System Energy Efficiency Ratio 314

Space cooling (if there is a fixed cooling system, if not enter 0) = (075 (314) = (315
Electricity for pumps and fans within dwelling (Table 4f):

mechanical ventilation - balanced, extract or positive input from outside {330a)

I
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warm air heating system fans IIl(sao;)
pump for solar water heating II'(:ESUQ)
Total electricity for the above, kWh/year ~(3303) + (33003 + (330g) = IIl(szi;
Energy for lighting (calculated in Appendix L) (332)
Electricity generated by PVs (Appendix M) (negative quantity) (333)
Electricity generated by wind turbine (Appendix M) (negative quantity) II|(334)

Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £/year

Space heating from CHP (3078} x x 0.0t - 57.18 (3403
Water heating from CHP {3108} x 4.24 x .01 = 82.32 {342z

Fuel Price
Pumps and fans {831} 13.19 X D0t = |I|(349;

Energy for lighting (333

Additional standing charges (Table 12)

Q) + {345

NN

{356}
(357}
: (358}
QWhiyear kg COZKWh kg COByear
CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) i ters is CHP using two fuols repest (362) 1o (386) for the second fued 93.4 (3578
CO2 associated with heat source 1 {A07hI+{3100Y] « 100 + (367} « | 0.22 | = | 760.88 |(36.7)
Electrical energy for heat distribution H313) x | 0.52 | = | 1708 @
Total CO2 associated with community systems (363)...(366} + (368)...{372) = (:373‘:
CO2 associated with space heating (secondary) (308 % | 0 | = | 0 [e74;
CO2 associated with water from immersion heater or instantaneous heater (312} x | 0.22 | = | 0 |(3£\
Total CO2 associated with space and water heating (373 5 974} + (37E) = (3?6}
CO2 associated with electricity for pumps and fans within dwelling 3313; [ os2 | =] 0 [a7s)
CO2 associated with electricity for lighting (33290 x [ o052 | = | 12655 [a7e

Energy saving/generation technologies (333) to (334) as applicable

ltem 1 0.52 x 0.01 = 35400 s
Total CO2, kg/year sum of (376).. {382} = 55042 |(383;
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Dwelling CO2 Emission Rate  (53% = () - [ 1046 s
El rating (section 14) [ o24s  |oes
Whiyear  factor | kWhiyear
Energy from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) i there i3 CHP using two fuels regeat (363} to (386} for the second fust 93.4 (2672)
Energy associated with heat source 1 H207h 3100 x 100 + (36783 x | 109 | = | 4297 57 |(3=37;
Electrical energy for heat distribution H313) x | | = | 10101 [z
Total Energy associated with community systems (363).(356) + (986} {379) = (373;
if it is negative set (373) to zero (unless specified otherwise, see C7 in Appendix C) (373)
Energy associated with space heating (secondary) (309) x | 0 [ = | 0 [a74;
Energy associated with water from immersion heater or instantaneous heater(z1z2; x | 1.22 | = | 0 |(375)
Total Energy associated with space and water heating {A73) + (BV4) + {375} = (:3;'6)
Energy associated with space cooling (315) % | 3.07 | - 0 [

I
IETTN e I

................

Energy associated with electricity for pumps and fans within dwelling

(378
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Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.25
Address : 1BF (8) TF, Land North of Sefter Road, Bognor Regis, PO21 3FF

Area(m?) Av. Height(m) Volume(m?3)
Ground floor ('Ea) x | 231 |(2a} - | 121.51 |(3a)
Total floor area TFA = (1a)+(1b)+(1¢c)+(1d)+(1e)+.....(1n) 526 (4)

Dwelling volume {Ba)+{30)+{AC+ {301+ {8)+. {30} = 121.51 (5)

\\.\

main secondary other total m?3 per hour
heatin heatin
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 %40 = {8a
Number of open flues | 0 | + | 0 | + | 0 | = | ) &

Number of intermittent fans ¥ 10 = 20 {7a;
Number of passive vents €10 = 0 )

Infi
(810 =
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 (1
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 @00 )+ A2+ (13 + (18 = 0 (18}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 3 (7
If based on air permeability value, then (18} = {17} + 20}+(£). ntherwise (18} = (16 0.31 (18}
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 0 (19
Shelter factor (20) =1 10075 x {19 = 1 (20
Infiltration rate incorporating shelter factor {21) = {18) x {(20) = 0.31 (21}

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl
Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |

Wind Factor (22a)m = (22)m + 4
(223)1’:14 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |
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DER WorkSheet: New dwelling design stage

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

04 | 0.39 | 0.39 | 0.35 | 0.34 | 03 | 03 | 0.29 | 0.31 | 0.34 | 0.35 | 0.37 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'(QS&)

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

aamd 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)

waomd 0o | o | o | o | o | o | o[ o f o f o f o o] (2ah)

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)
a0 [ o | o [ o | o | o | o [ o | 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]

(24@')@ 0.58 | 058 | 057 | 056 | 056 | 0.54 | 0.54 | 0.54 | 0.55 | 0.56 | 0.56 | 057 | (2415)

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

{

Windows Type 3 ) y A )

Windows Type 4 1200 0.04] = @
Windows Type 5 1.82 U123+ 0.04] = 208 27
Walls Typel | 4729 | | 1065 | [ 3664 | «| o017 | =[ 623 | | | | |z
Wals Type2 | 347 | | 196 | | 151 | x| o016 | =| o024 | | | | (&2
Roof [ 526 | | o | [ s26 | x| o1 | = 528 | | | | E
Total area of elements, m?2 (31
Party wall | 17.63 | X | 0 | = | 0 | | | | |(:32)

* 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) {28)...130} + (32} = 26.08 (33
Heat capacity Cm = S(Ax k) {28) . 430) + (32) + (32a)...(32e) = 4701.7 (343

Thermal mass parameter (TMP = Cm = TFA) in kJ/m2K tudisative Value: Mediur (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 {33) + (36} = 34.97 (37
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DER WorkSheet: New dwelling design stage

Ventilation heat loss calculated monthly {38)m = 0.33 x {25y ¥ (5)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
fagym=| 2327 | 2315 | 23.03 | 2245 | 2234 | 2184 | 21.84 | 21.75 | 22,03 | 2234 | 2256 | 22.79 (38
Heat transfer coefficient, W/K {38)ra = (37} + (38)m

(39;m=| 58.25 | 58.12 | 58 | 57.42 | 57.32 | 56.81 | 56.81 | 56.72 | 57.01 | 57.32 | 57.53 | 57.76

Averags = Sumi39h e /1d= 57.42 |(39§
Heat loss parameter (HLP), W/m2K (A0 = (39 + {4)
(-f;o;n—:=| 1.11 | 1.11 | 1.1 | 1.09 | 1.09 | 1.08 | 1.08 | 1.08 | 1.08 | 1.09 | 1.09 |

Averags = Sum(d0) . /2= 1.09 [ (a0

Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(4iim=| 31 28 31 30 31 30 31 31 30 31 30 31 (41}

....__~~—==vv--~-~-~>~-~-_°-<-~-~-_-_

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
if TFAL£13.9, N =1
Annual average hot water usage in litres per day Vd ,average = (25 X N) + 36 | 76.16 | {43}
Red
not

110.8 | 120.32

Suraids), . = 119831 |48}

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 18.64 | 16.3 | 16.82 | 14.66 | 14.07 | 12.14 | 11.25 | 12.91 | 13.06 | 15.23 | 16.62 | 18.05 | (48}
Water sforage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel |I| (471

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):

Temperature factor from Table 2b II' 49)

Energy lost from water storage, kWh/year {48) x (49) = 110 {50}

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

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.02 (51

If community heating see section 4.3

Volume factor from Table 2a 1.03 (523

Temperature factor from Table 2b 0.6 {83}

Energy lost from water storage, kWh/year (A7) x (81) x (B2) x (83) = 1.03 (54

Enter (50) or (54) in (55) 1.03 (55

Water storage loss calculated for each month {E8Im = {B55) x {41m

(58 | 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | (56)
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DER WorkSheet: New dwelling design stage

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

-(5';/;m:| 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | (&7

Primary circuit loss (annual) from Table 3 II' {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)
(sg)rnzl 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59}

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
im0 | o | o | o | o | o | o[ o[ o f of o o] 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
(6T1m= | 179.52| 158.59 | 167.4 | 151.25 | 149.08 | 134.43 | 130.28 | 141.34 | 140.59 | 156.78 | 164.29 | 175.6 | (82}

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)
(63‘>m=|0|o|o|o|o|o|o|o|o|o|o|o| 83}

Output from water heater
(G4 m | 179.52| 158.59 | 167.4 | 151.25 | 149.08 | 134.43 | 130.28 | 141.34 | 140.59 | 156.78 | 164.29 | 175.6

Cuiput frem water haater (anmuall o 1849.15 (84}

Me

(66 : (65,
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

6(7’~| 13.81 | 12.26 | 9.97 | 7.55 | 5.64 | 476 | 515 | 6.69 | 8.98 | 11.41 | 13.31 | 14.19 | (87}
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(B8)m= | 153.98| 155.58 | 151.55 | 142.98 | 132.16 | 121.99 | 115.2 | 113.6 | 117.63 | 126.2 | 137.02 | 147.19 | (&58)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

-(eg;m:| 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 89)
Pumps and fans gains (Table 5a)
(;'mm:|o|o|o|o|o|o|o|o|o|o|o|o| {703
Losses e.g. evaporation (negative values) (Table 5)

(71)m=| 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 713
Water heating gains (Table 5)

(172}n‘:=|114.96| 113.2 | 109.55 | 104.58 | 101.36| 96.82 | 92.96 | 97.9 | 99.66 | 104.8 | 110.6 | 113.21 | 72
Total internal gains = {B8)m+ BT+ {881 + (89)m + (7Hm + {(THm + {72)m

(7%= | 332.25 | 330.55 | 320.58 | 304.61 | 288.66 | 273.07 | 2628 | 267.60 | 275.77 | 201.9 | 310.44 | 324.00 {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 a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)
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North {1.9x%
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North 0.9x | 0.77

P

0.7 5063 |74
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@
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y

y

- |

| - |

| walilm - |

East oax[ o077 x | x| 1964 | x| oes x | = |
Bast  oax| o077 | x| 145 | x| 8842 | x| o0& | x| o7 | =| sa05 s
Bast oo o7z | x| 145 | x| ez | <[ o0es | x| o7 | =| se0s |us
East 7.9 077 | x| 145 | x| 9228 | «[ o0es | x| 07 | = | 81.79 |7
Bast  oox| o077 | x| 145 | x| 11300 | x[ o0e3 | x| o7 | =[ 10023 [|us
Bast  o9x| o077 | x| 145 | x| 1577 | x| o0e3 | <] o7 | =] 1026 |ow
Bast  osx| o077 | «| 145 | x| 11022 | x| o0e3 | «| o7 | =| ores |u®
Bast  o3x| o077 x 145 | x| eas8 | x| o6 x 07 | =] 891 |us
Bast  oax| o077 | x| 145 | x| 7359 | x| o0e3 | x| o7 | =| es22 s
Bast o9 o077 | x| 145 | x| asme | «| o | x| o7 | =| 404 |7a:
East 2.9x 0.77 | x| 145 | x| 2449 | x| o083 [ x| 07 | =] 21.7 72
East pox[ o7z | x| 145 | x| 1615 | x| o0es | x| 07 | = | 14.31 7
South  oex| o077 | x| o067 | x| 467 | [ o0es | <] o7 | =] 9.57 [
South  osx| o077 | «| 127 | x| a6 | x| o0 | «| oz | = 1815 |o®
South  oax| o077 x 067 | x| 7857 | x| oss x 07 | =] 1568 |8
South  gac| o077 | x| 127 | x| sz | <[ o0es | x| o7 | = 2972 s
South  gex| o077 | x| o067 | x| 9753 | «x[ o0es | x| o7 | =] 1097 |om
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South  wex| o077 | x| 127 | x| o753 | «[ o0es | x| o7 | =| sres |om
South  wgx| 077 | x| o067 | x| 11023 | x[ o0e3 | x| o7 | = 2257 |um
South  osx| o077 | x| 127 | x| 11028 | x| os3 | «| 07 | = | 42.79 [
South  oax| o077 x 067 | x| 11487 | x| os3 x 0.7 | = | 23,52 [i78;
South  oax| o077 | x| 127 | x| 11487 | x[ o | x| o7 | =| 4ams  |ius
South  gox| o077 | x| o067 | x| 1108 | «[ o0es | x| o7 | =| 2084 |8
South  gex| o077 | x| 127 | x| 1108 | «[ o0es | x| o7 | =] 4201 |om
South  nod| o077 | x| o067 | x| 10801 | «[ o0e3 | x| o7 | = 2212 |om
South  wgx| 077 | x| 127 | x| 10801 | x[ o0e3 | x| o7 | = 4102 |om
South  omx| o077 | «| o067 | x| 1048 | x| o0es | x| o7 | = 2148 |om
South  oax| 077 x 127 | x| 10489 | x| oses x 07 | =] 4071 |us
South  gux| o077 | x| o067 | x| 10189 | x| o0es | x| o7 | = 208 |i7s
South  gac| o077 | x| 127 | x| 1018 | x| o0es | x| 07 | =| sess o
South  gex| o077 | x| o067 | x| 859 | «x[ o0es | x| o7 | =] 1691 |om
South  n9e| o077 | x| 127 | x| ss9 | «[ o0es | x| o7 | = se0s |om
Soun o] | | e 1] | - | oo
| « | | x[_ss42 | | | « | | - | '

388.29 | 378.09 |

Temperature during heatmg penods in the I|V|ng area from Table 9, Th1 (°C) (? &)
Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
@Em= | 0.99 0.99 0.97 0.92 0.79 0.6 0.45 0.5 0.75 0.95 0.99 1 (B8

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

-(87‘>m=| 19.96 | 20.11 | 20.35 | 20.66 | 20.88 | 20.98 | 21 | 20.99 | 20.93 | 20.65 | 20.25 | 19.93 | B7;

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

of%*r‘ml 19.99 | 20 | 20 | 20.01 | 20.01 | 20.02 | 20.02 | 20.02 | 20.01 | 20.01 | 20.01 | 20 | (38

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

(89;m=| 0.99 | 0.99 | 0.96 | 0.89 | 0.74 | 0.52 | 0.35 | 0.39 | 0.67 | 0.92 | 0.98 | 0.99 | (@m

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

-(90;rn:| 18.62 | 18.84 | 19.19 | 19.62 | 19.9 | 20 | 20.02 | 20.02 | 19.97 | 19.62 | 19.05 | 18.58 {50}
A = Living arsa « (4) = 0.49 (51

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
(92}m:| 19.27 | 19.46 | 19.76 | 20.13 | 20.38 | 20.48 | 20.49 | 20.49 | 20.44 | 20.12 | 19.64 | 19.24 | (32

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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{33)m= | 19.27 19.46 19.76 20.13 20.38 20.48 20.49 20.49 20.44 20.12 19.64 19.24 {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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Novl Decl
Utilisation factor for gains, hm:

@ayme [ 099 | 098 | 096 | 09 | 076 | 056 | 04 | 04a [ 071 [ 093 | 098 | 099 | (94}
Useful gains, hmGm , W = (94)m x (84)m

asym= | 3926 | 438.33 | 47655 | 494.31 | 448.84 | 326.32 | 22025 [ 230.36 | 336.45 | 39245 | 38112 [ 37520 | (95}
Monthly average external temperature from Table 8

{96)m=| 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 42 | (08}
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(97 me | 872.25| 846.31 | 769.1 | 644.83 | 497.58 | 334.05 | 221.26 | 232.18 | 361.37 | 545.68 | 721.32 | 868.82 | (97}
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

(98 m= | 356.86| 27417 | 217.66 | 108.38 | 36.26 | 0 | 0 | 0 0 114 | 244.95 | 367.19

Total per year (tWnivear) = SumiS8)sen = 1719.46 |(93Z’

Space heating requirement in kWh/m?/year (:’7‘9)

5

(a03a

(304a)

Factor for control and charging method (Table 4¢(3)) for community heating system

(305)
Distribution loss factor (Table 12¢) for community heating system 1.05 {308

Space heating kWh/year
Annual space heating requirement 1719.46

Space heat from Community boilers {98) » {(304a} x {305) x {308) = 1805.43 {3072
Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) {308

Space heating requirement from secondary/supplementary system (99 % {301) x 100 = (308} = (30%)

Water heating
Annual water heating requirement 1849.15

If DHW from community scheme:
Water heat from Community boilers {54) € {303a) x (305) x {306) = 19416 {3108
Electricity used for heat distribution 0.0 x {{307a}. {3078} + (310a)...{310e}] = 37.47 {313}

Cooling System Energy Efficiency Ratio 314

Space cooling (if there is a fixed cooling system, if not enter 0) = (075 (314) = (315
Electricity for pumps and fans within dwelling (Table 4f):

mechanical ventilation - balanced, extract or positive input from outside {330a)

LI (L
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warm air heating system fans

pump for solar water heating {3300)
Total electricity for the above, kWh/year =(330a) + (3%} + (330q) = (33%;
Energy for lighting (calculated in Appendix L) 243.84 {332
Electricity generated by PVs (Appendix M) (negative quantity) -682.26 {333

Electricity generated by wind turbine (Appendix M) (negative quantity)

(334

L

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) i iners is CHP using two fuels repeat (3673} 10 (386 for the second fug! 93.4 (367a)
CO2 associated with heat source 1 [{B07I)+{3100Y] < 100 + (367 « | 0.22 | = | 866.55 |(36.7)
Electrical energy for heat distribution [313) x | 0.52 | = | 1945 |@m

Total CO2 associated with community systems

CO2 associated with space heating (secondary)

CO ' ' j j r or instantane

To

Dwelling CO2 Emission Rate

El rating (section 14) (385)
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Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.25
Address : 1BF (8) TF, Land North of Sefter Road, Bognor Regis, PO21 3FF

Area(m?) Av. Height(m) Volume(m?3)
Ground floor ('Ea) x | 231 |(2a} - | 121.51 |(3a)
Total floor area TFA = (1a)+(1b)+(1¢c)+(1d)+(1e)+.....(1n) 526 (4)

Dwelling volume {Ba)+{30)+{AC+ {301+ {8)+. {30} = 121.51 (5)

\\.\

main secondary other total m?3 per hour
heatin heatin
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 %40 = {8a
Number of open flues | 0 | + | 0 | + | 0 | = | ) &

Number of intermittent fans ¥ 10 = 20 {7a;
Number of passive vents €10 = 0 )

Infi
(810 =
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 (1
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 @00 )+ A2+ (13 + (18 = 0 (18}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then (18} = {17} + 20}+(£). ntherwise (18} = (16 0.41 (18}
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 0 (19
Shelter factor (20) =1 10075 x {19 = 1 (20
Infiltration rate incorporating shelter factor {21) = {18) x {(20) = 0.41 (21}

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl
Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |

Wind Factor (22a)m = (22)m + 4
(223)1’:14 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.53 | 052 | 0.51 | 0.46 | 0.45 | 0.39 | 0.39 | 0.38 | 0.41 | 0.45 | 0.47 | 0.49 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'(QS&)

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

aamd 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)
{§f4b)m:|0|0|0|0|O|O|O|O|O|O|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)
a0 [ o | o [ o | o | o | o [ o | 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]

(24@')@ 0.64 | 0.63 | 0.63 | 06 | 06 | 0.58 | 0.58 | 057 | 0.59 | 06 | 0.61 | 0.62 | (2415)

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

Windows Type 3

Windows Type 4 KUV 140+ 0.04] = @)
Windows Type 5 1.82 U 1.4) 004] = 241 (27}
Walls Typel | 4729 | | 1065 | [ 3664 | «| o018 | =[ 68 | | | | |z
Walls Type2 | 347 | [ 196 | | 15 | x| o018 | =] o027 | | | | | izo;
Roof [ 526 | | o | [ s26 | x| o013 | = 684 | | | | E
Total area of elements, m? @n
Party wall | 17.63 | X | 0 | = | 0 | | | | |(:32)

* 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 =8 (A x U) {28)...{30} + (32} = 29.78 (33
Heat capacity Cm = S(Ax k) {(28) {30} + {32) + (328, {32¢) =~ 4701.7 (343

Thermal mass parameter (TMP = Cm = TFA) in kJ/m2K tudisative Value: Mediur (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 6.03 (38
if details of thermal bridging are not known (36) = 0.05 x (31)
Total fabric heat loss {33) + {36) = 35.81 (37
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TER WorkSheet: New dwelling design stage

Ventilation heat loss calculated monthly {38)m = 0.33 x {25y ¥ (5)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(agym=| 2565 | 2543 | 2522 | 2422 | 24.03 | 23.16 | 23.16 23 23.49 | 24.03 | 24.41 | 24.81 (38
Heat transfer coefficient, W/K {38)ra = (37} + (38)m

(39)n‘:=| 61.46 | 61.25 | 61.03 | 60.03 | 59.84 | 58.97 | 58.97 | 58.81 | 59.31 | 59.84 | 60.22 | 60.62

Averags = SUm(I9). . /18- 60.03 [ a9}
Heat loss parameter (HLP), W/m2K (A0 = (39 + {4)

(-f;o;n—:zl 1.17 | 1.16 | 1.16 | 114 | 114 | 112 | 112 | 112 | 1.13 | 114 | 114 |

Averags = Sumid0). . /12= 1.14 |(4‘3?

Number of days in month (Table 1a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(4iim=| 31 28 31 30 31 30 31 31 30 31 30 31 (41}

....__~~—==vv--~-~-~>~-~-_°-<-~-~-_-_

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
if TFAL£13.9, N =1
Annual average hot water usage in litres per day Vd ,average = (25 X N) + 36 | 76.16 | {43}
Red
not :

110.8 | 120.32

Suraids), . = 119831 |48}

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

woym= | 1864 | 163 | 1682 | 1466 | 1407 | 1214 | 1125 | 1291 | 1306 | 1523 | 1662 [ 1805 | (48}
Water Storage Toss:

Storage volume (litres) including any solar or WWHRS storage within same vessel 150 (47

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 (kWh/litre/day)
If community heating see section 4.3

Volume factor from Table 2a (52}

Temperature factor from Table 2b {83}

Energy lost from water storage, kWh/year (A7) % (B1) x {B2) x (83) = (54}

Enter (50) or (54) in (55) 0.75 (55

Water storage loss calculated for each month {E8Im = {B55) x {41m

(55‘>m=| 23.33 | 21.07 | 23.33 | 22,58 | 23.33 | 22,58 | 23.33 | 23.33 | 22,58 | 23.33 | 22,58 | 23.33 | 56}
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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

-(5';/;m:| 23.33 | 21.07 | 23.33 | 22,58 | 23.33 | 22,58 | 23.33 | 23.33 | 22,58 | 23.33 | 22,58 | 23.33 | (57

Primary circuit loss (annual) from Table 3 II' {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)
(sg)rnzl 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59}

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
im0 | o | o | o | o | o | o[ o[ o f of o o] 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
(6T1m= | 170.83| 150.75 | 158.72 | 142.85 | 140.39 | 126.03 | 1216 | 132.66 | 132.19 | 1481 | 155.89 | 166.91 | (82}

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)
(63‘>m=|0|o|o|o|o|o|o|o|o|o|o|o| 83}

Output from water heater
(G4 m | 170.83| 150.75 | 158.72 | 142.85 | 140.39 | 126.03 | 1216 | 132.66 | 132.19 | 148.1 | 155.89 | 166.91

Cuiput frem water haater (anmuall o 1746.92 (84}

Me

(66 : (65,
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

6(7’~| 13.81 | 12.26 | 9.97 | 7.55 | 5.64 | 476 | 515 | 6.69 | 8.98 | 11.41 | 13.31 | 14.19 | (87}
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(B8)m= | 153.98| 155.58 | 151.55 | 142.98 | 132.16 | 121.99 | 115.2 | 113.6 | 117.63 | 126.2 | 137.02 | 147.19 | (&58)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

-(eg;m:| 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 31.83 | 89)
Pumps and fans gains (Table 5a)
(?’U}m:lSlSl3|3|3|3|3|3|3|3|3|3| {703
Losses e.g. evaporation (negative values) (Table 5)

(71)m=| 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 70.67 | 713
Water heating gains (Table 5)

(72;n—:=|105.63| 103.87 | 100.21 | 95.25 | 92.02 | 87.48 | 83.62 | 88.57 | 90.32 | 95.46 | 101.27 | 103.87| 72
Total internal gains = {B8)m+ BT+ {881 + (89)m + (7Hm + {(THm + {72)m

(7%= | 325.02 | 324.21 | 314.24 | 298.28 | 282.33 | 266.74 | 256.47 | 261.36 | 269.43 | 28557 | 304.1 | 317.75 {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 a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)
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North {1.9x%
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12.97 |(7~“:§

North 3.9x | 0.77 5.91 |(’,
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>
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| - |
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| = |
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0.7 5063 |74
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o
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@
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- |

- |

| - |

| | -1

| | | » ¢ | -1

East oax[ o077 x | x| 1964 | x| oes x | = |
Bast  oax[ o077 | x| 145 | x| 842z | x| o0es | x| o7 | =] 3405 |os
Bast o9 o077 | x| 145 | x| es2r | x| o | x| o7 | =  se0s |us
Bast  oox| o077 | x| 145 | x| 9228 | «[ o0& | x| o7 | = s |om
Bast  oox| o077 | x| 145 | x| 11300 | x[ o0e3 | x| o7 | =[ 10023 [|us
East oox[ o7z | x| 145 | x| 1577 | x| o0es | «] 07 | = | 102.6 [
Bast  osx| o077 | «| 145 | x| 11022 | x| o0e3 | «| o7 | =| ores |u®
Bast  o3x| o077 x 145 | x| eas8 | x| o6 x 07 | =] 891 |us
Bast  oax| o077 | x| 145 | x| 7359 | x| o0e3 | x| o7 | =| es22 s
East soc| o7 | x| 145 | x| asse | «[ o3 | x| 0.7 | = | 40.4 EE:
East 2.9x 0.77 | x| 145 | x| 2449 | x| o083 [ x| 07 | =] 21.7 72
East pox[ o7z | x| 145 | x| 1615 | x| o0es | x| 07 | = | 14.31 7
South  wex| o077 | x| o067 | x| 4675 | x| o0& | x| o7 | -] 9.57 |7
South  osx| o077 | «| 127 | x| a6 | x| o0 | «| oz | = 1815 |o®
South  oax[ o077 x 067 | x| 7657 | x| oes x 07 | =] 1568 |78
South  gac| o077 | x| 127 | x| sz | <[ o0es | x| o7 | = 2972 s
South  gex| o077 | x| o067 | x| 9753 | «x[ o0es | x| o7 | =] 1097 |om
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South  wex| o077 | x| 127 | x| o753 | «[ o0es | x| o7 | =| sres |om
South  wgx| 077 | x| o067 | x| 11023 | x[ o0e3 | x| o7 | = 2257 |um
South  osx| o077 | x| 127 | x| 11028 | x| os3 | «| 07 | = | 42.79 [
South  oax| o077 x 067 | x| 11487 | x| os3 x 0.7 | = | 23,52 [i78;
South  oax| o077 | x| 127 | x| 11487 | x[ o | x| o7 | =| 4ams  |ius
South  gox| o077 | x| o067 | x| 1108 | «[ o0es | x| o7 | =| 2084 |8
South  gex| o077 | x| 127 | x| 1108 | «[ o0es | x| o7 | =] 4201 |om
South  nod| o077 | x| o067 | x| 10801 | «[ o0e3 | x| o7 | = 2212 |om
South  wgx| 077 | x| 127 | x| 10801 | x[ o0e3 | x| o7 | = 4102 |om
South  omx| o077 | «| o067 | x| 1048 | x| o0es | x| o7 | = 2148 |om
South  oax| 077 x 127 | x| 10489 | x| oses x 07 | =] 4071 |us
South  gux| o077 | x| o067 | x| 10189 | x| o0es | x| o7 | = 208 |i7s
South  gac| o077 | x| 127 | x| 1018 | x| o0es | x| 07 | =| sess o
South  gex| o077 | x| o067 | x| 859 | «x[ o0es | x| o7 | =] 1691 |om
South  n9e| o077 | x| 127 | x| ss9 | «[ o0es | x| o7 | = se0s |om
Soun o] | | e 1] | - | oo
| « | | x[_ss42 | | | « | | - | '

381.95 | 371.76 |

Temperature during heatmg penods in the I|V|ng area from Table 9, Th1 (°C) (? &)
Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
{86ym= | 0.99 0.99 0.98 0.93 0.82 0.63 0.47 0.52 0.77 0.95 0.99 1 (88}

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

-(87‘>rn=| 19.86 | 20.02 | 20.27 | 20.61 | 20.85 | 20.97 | 20.99 | 20.99 | 20.92 | 20.6 | 20.18 | 19.84 | B7;

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

of%*r‘ml 19.95 | 19.95 | 19.95 | 19.97 | 19.97 | 19.98 | 19.98 | 19.99 | 19.98 | 19.97 | 19.96 | 19.96 | (88}

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

(89;m=| 0.99 | 0.99 | 0.97 | 0.91 | 0.76 | 0.54 | 0.36 | 0.41 | 0.69 | 0.93 | 0.99 | 0.99 | (@m

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

-(s.xo;m:| 18.45 | 18.68 | 19.05 | 19.52 | 19.83 | 19.97 | 19.98 | 19.98 | 19.92 | 19.52 | 18.92 | 18.43 {50
A = Living arsa « (4) = 0.49 (51

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
(92}m:| 19.14 | 19.33 | 19.65 | 20.05 | 20.33 | 20.46 | 20.48 | 20.48 | 20.41 | 20.05 | 19.54 | 19.12 | (32

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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{33)m= | 19.14 19.33 19.65 20.05 20.33 20.46 20.48 20.48 20.41 20.05 19.54 19.12 {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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Novl Decl
Utilisation factor for gains, hm:

(S | 0.99 | 0.98 | 0.97 | 0.91 | 0.78 | 0.58 | 0.41 | 0.46 | 0.73 | 0.93 | 0.98 | 0.99 | (94}
Useful gains, hmGm , W = (94)m x (84)m
(35} | 386.61 | 432.79 | 472.36 | 494 | 455.41 | 334.95 | 227.12 | 237.07 | 342.07 | 389.85 | 375.57 | 369.22 | (95}

Monthly average external temperature from Table 8
{96)m=| 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 42 | (08}

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(97 | 912.08| 883.9 | 802.3 | 669.28 | 516.62 | 345.37 | 228.59 | 239.66 | 373.95 | 565.32 | 748.92 | 904.37 | (87

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98 m= | 390.95| 303.15 | 245 48 | 126.2 | 4554 | 0 | 0 | 0 o | 13055 | 268.81 | 398.16

Total per year (tWnivear) = SumiS8)sen = 1908.83 |(93Z’

Space heating requirement in kWh/m?/year (:’;’9)

S

(202}

Fraiiii of total hechii irom i s o { (20
Ef {206}
Ef (208}

or | May Nov | Dec ar
Space heating requirement (calculated above)
|390.95| 303.15 | 24548 | 126.2 | 45.54 | 0 | 0 | 0 | 0 | 130.55 | 268.81 | 398.16 |
(211)m = {[(98)m x (204)] } x 100 = (206) (2113
|418.13| 324.23 | 262.54 | 134.97 | 48.71 | 0 | 0 | 0 | 0 | 139.62 | 2875 | 42583
Total (WWhivear) =Sumiatl), | = 2041.53 (211}
Space heating fuel (secondary), kWh/month
— {[(98)m x (201)] } x 100 + (208)
-(215)m.-.|0|o|o|o|o|o|o|o|o|o|o|o
Total (KWh/vear) =Sumi{@ib), | . .= 0 Aty
Water heating
Output from water heater (calculated above)
170.83 | 150.75 | 158.72 | 142.85 | 140.39 | 126.03 | 121.6 | 132.66 | 132,19 | 148.1 | 155.89 | 166.91

Efficiency of water heater 79.8 216

(21;’)m={ 86.95 | 86.64 | 85.97 | 84.49 | 82.18 | 79.8 | 79.8 | 79.8 | 79.8 | 84.48 | 86.25 | 87.05 (2173

Fuel for water heating, kWh/month

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

(219)m4 196.46| 173.99 | 184.62 | 169.08 | 170.84 | 157.94 | 152.38 | 166.24 | 165.65 | 1753 | 180.73 | 191.74

Tolal = Gurn(2182), = 2084.97 |(219;

Annual totals kWh/year kWh/year

Space heating fuel used, main system 1
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Water heating fuel used m

A

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 {2302}, . (230g) = (21}
| 38|

Electricity for lighting m<232>

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

Space heating (main system 1) 2 x 0.216 = 440.97 (261]

Space heating (secondary) 215 x 0.519 = |I|(263)
Water heating {219; «x 0.216 = 450.35 (264

Space and water heating (281} + (282} + (263} + (284) =

[

Electricity for pumps, fans and electric keep-hot {231} « 0.519 = 38.93 (267)

Electricity for lighting 232y x
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SAP WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.25
Address : 2BCH (N) detached, Land North of Sefter Road, Bognor Regis, PO21 3FF

Area(m?) Av. Height(m) Volume(m?3)

Ground floor m('ia) x | 259 |(2a) - | 16.14 |(3a)
First floor (-m) x | 233 |<2b; - | 150.63 |(3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1€)+.....(1n) (4)

Dwelling volume (3a)+{Ab) I3 H38) - 43 = (5)

main secondary other total m?3 per hour
heating heating

Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | %40 = IIluca

Number of open flues | 0 | + | 0 | + | 0 | = | 0 | K30 = IIl(%)
| x10 = e

Number of intermittent fans

Additional infiltration {9107 = 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 025 - {02 x {14} + 100} = 0 (15}
Infiltration rate B G - O+ (125 + (137 + (18] = 0 {16}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then (18} = {17} + 20}+(5). 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 0 (19
Shelter factor {20} =1 -{0.075 x {19)] = 1 (20
Infiltration rate incorporating shelter factor {21) = {18) x {20) = 037 213

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Novl Decl

Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |
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Wind Factor (22a)m = (22)m + 4
(223)m4 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |

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

0.47 | 0.46 | 0.45 | 0.41 | 0.4 | 0.35 | 0.35 | 0.34 | 0.37 | 0.4 | 0.42 | 0.43 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: IIl(zsa‘;

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

@aamd o | o | o | o | o | o o[ o f o f of o o] (243)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
a0 | o | o [ o | o | o [ o | o | o | o | 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)
a4 o | o | o [ o | o | o [ o | o | 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]

| 056
4c) or ( :
(25)
= N

Doors Type 2

LA )+ 0.04] = 1.92 {27

Windows Type 1 1.45 x1/
Windows Type 2 4 x4/

1
T4 1.4 )+ 0.04] = m (7

Windows Type 3 amiiaood = [ e | @7
Windows Type 4 s ) 004) = [ 427 &7
[1

i

1

Windows Type 5 G 14 1 0.04] = =73
Windows Type s 000 <

Windows Type 7 V1.4 )+ 0.04] = 1.27 (27)
Floor Type 1 [ 623 | «| o012 | =| o7 | | | | |22
Floor Type 2 [ ssa2 | x| o012 | =| 70104 | | | | | =8
Walls Typel | 1981 | [ 424 | | 1557 | »[ o017 | =] 265 | | [ | [izo
Walls Type2 | 1549 | | o | | 149 | «[ o015 | =| 238 | | | | |2
Walls Type3 | 6433 | | 85 | | 583 | x| o017 | =| 949 | | | | |iz9;
Walls Type4 | 1634 | | o | [ 1634 | x| o015 | =[ 252 | | | | |z
Roof | 6265 | | o | | 665 | <[ o1 | =] ear | | | | |0

Total area of elements, m? 24527 (31
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SAP WorkSheet: New dwelling design stage

* 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, WK = S (A x U) {26)...(30} + (32} = 47.18 {33}
Heat capacity Cm = S(Ax k) HE8).430) + (32) + (32a)...(32e) = 8629.35 (343
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K indicative Yalue: Medium (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 (36)

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss {33) + (36} = 66.46 (37

Ventilation heat loss calculated monthly {38 =0.33 « (@5)m x ()

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(a8ymi= | 3364 | 334 | 3317 | 3207 | 31.87 | 3092 | 3092 | 30.74 | 3128 | 31.87 | 3228 | 3272 (a9
Heat transfer coefficient, W/K (SHm = (37} + (38n
-(39‘>m=| 100.1 | 99.86 | 99.63 | 98.53 | 98.33 | 97.38 | 97.38 | 97.2 | 97.74 | 98.33 | 98.74 | 99.18

Average = Sum{3g): v /2= 9853 (@)
Heat loss parameter (HLP), W/m2K {40)m = (38im < {4
\ﬁ‘frul 1.41 | 1.41 | 1.41 | 1.39 | 1.39 | 1.37 | 1.37 | 1.37 | 1.38 | 1.39 | 1.39 | 1.4
1.39

T s
L

STRNEE
BERERERH

2.27 |

+1.76

©xp(-0.000% (T .9)2)] + 0.0

if TFAL£13.9, N =1
Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 | 88.05 | (42

Reduce the annual average hot water usage by 5% if the dwelling is designed io achieve a water use target of
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 Vd,m = factor from Table 1¢ x (43)

(~’;4}n‘:=| 96.85 | 93.33 | 89.81 | 86.29 | 82.77 | 79.24 | 79.24 | 82.77 | 86.29 | 89.81 | 93.33 | 96.85

Total = Sumidd),, . = 105658 (4%
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45 | 143.63| 125.62 | 129.63 | 113.01 | 108.44 | 93.57 | 86.71 | 99.5 | 100.69 | 117.34 | 128.09 | 139.1

Total = SUmid5)s. v = 1385.34 (45}
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
-(46;rn-.-.| 21.54 | 18.84 | 19.44 | 16.95 | 16.27 | 14.04 | 13.01 | 14.93 | 15.1 | 17.6 | 19.21 | 20.86 | {48}
Water sforage 1oss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 180 (47}

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): |I| {48}

Temperature factor from Table 2b II' {419}
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SAP WorkSheet: New dwelling design stage

Energy lost from water storage, kWh/year {48) x (43) = 110 {50
b) If manufacturer’'s declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.02 {31}
If community heating see section 4.3

Volume factor from Table 2a 1.03 (53
Temperature factor from Table 2b 0.6 {53
Energy lost from water storage, kWh/year G X (51 % {52) % (53) = 1.03 (54}
Enter (50) or (54} in (55) 1.03 {58
Water storage loss calculated for each month {{B8m = (BE) ~ (4 1)m

BBy | 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | (55

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=| 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | {57)

Primary circuit loss (annual) from Table 3 II' {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:| 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59;

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
; [ o | o[ o f o f o] o] o | o o | o | &1}

181.58 T 194.38

on to water heating)

{83}
: 18158 | 194.38
Quiput from water heater (zanuall: . 2036.18 |(‘c’*‘
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 ]
(55)m=| 91.98 | 81.71 | 87.32 | 80.37 | 80.28 | 73.91 | 73.05 | 77.31 | 76.27 | 83.24 | 85.39 | 90.47 | (%)

include (567)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating

Metabolic gains (Table 5), Watts
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec

{68m=| 136.04 | 136.04 | 136.04 | 136.04 | 136.04 | 136.04 | 136.04 | 136.04 | 136.04 | 136.04 | 136.04 | 136.04 {86}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(57)m=| 49.32 | 43.81 | 35.63 | 26.97 | 20.16 | 17.02 | 18.39 | 23.91 | 32.09 | 40.74 | 47.55 | 50.69 | (&7}

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68 | 297.53| 300.61 | 292,83 | 276.27 | 255.36 | 235.71 | 22258 | 219.5 | 227.28 | 243 84 | 264.75 | 284.4 | (58)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
-(69‘>rn=| 50.87 | 50.87 | 50.87 | 50.87 | 50.87 | 50.87 | 50.87 | 50.87 | 50.87 | 50.87 | 50.87 | 50.87 | (59}

Pumps and fans gains (Table 5a)
o= 0 [ o | o | o [ o | o | o | o | o[ o | o | of (76}

Losses e.g. evaporation (negative values) (Table 5)
(71;n—==| -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | oy
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SAP WorkSheet: New dwelling design stage

Water heating gains (Table 5)

(72 | 123.63| 12159 | 117.37 | 111.63 | 107.9 | 102.65 | 98.19 | 103.91 | 105.94 | 111.88 | 118.59 | 1216 | (72)
Total internal gains = O3+ BT+ (B8 + (8 + (78m - {THm + {72}
(7%m= | 566.69 | 562.23 | 542.05 | 511.09 | 479.64 | 451.6 | 435.38 | 443.53 | 461.52 | 492.68 | 527.11 | 552.91 {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 a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
North  osx[ o077 | «| 145 | x| 1063 063 | «| o7 | = | 4.71 |74
North  osx| o077 x 145 | x| 1063 0.63 x 07 | =] 4.71 74
North  gax| o077 145 | x| 1063 0.63 07 | =] 4.71 [ 7
North  gox[ 077 145 | «| 2032 0.63 x| 07 | = | 9.01 |7
North  agx| 077 145 |« | 2082 0.63 s 07 ] =] 9.01 7
North  aex| o077 145 | x| 2032 0.63 [ o7 | = | 9.01 74
North  ogx| o077 145 | x| 3453 0.63 <[ o7 | = | 15.3 74
North  osx| 077 145 | x| 3453 0.63 <] o7 ] =] 15.3 [i74;

No
No
No
No
No
No
No
No
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
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North .9« 077 | x| 145 | x| 1312 | x| o0es | x| 0.7 | -] 581 |74
North 0.9x | 0.77 [ x| 1.45 [ « | 8.86 | « | 0.63 [ x| 0.7 | = | 3.93 74
North  oex[ o077 | «| 145 | x| 886 | »| o0e | «] 0.7 | = | 3.93 74
North  osx| o077 x 145 | x| 88 | x| oses x 0.7 | = | 3.93 [ 74
Bast  oax[ o077 | x| 09 | x| 1964 | x| o0es | x| o7 | -] 5.76 |78}
Bast  oax| o077 | x| o9 | x| 842 |« o0e | x| o7 | =| 1m2r s
Bast  gex| o077 | x| o9 | «| es2z | «| o0& | x| o7 | =| 1856 |o®
East 7.9 077 | x| o0e | x| 9228 | «x[ o0es | x| 0.7 | = | 27.07 | 7a:
Bast  oox[ o077 | x| o9 | x| 11300 | x| o0es | x| o7 | =] 3318 |om
East omx[ o077 | «| o9 | x| 1157w | x| o | x| o7 | = | 33.97 |i7s)
East omx| 077 x 096 | x| 11022 | x| o6 % 07 | - | 323 |i7s)
East oax[ o7z | x| o9 | x| oe4es | x| o0es | x| 07 | - | 27.78 B&E
East oox[ o077 | »[ oee | x| 7ase | «[ oes | »] 0.7 | = | 2159 &E
East oo o077 | | o9 | «| 4559 | «| oes [ > | 0.7 | = | 13.38 &
East 2.9% 077 | x| o9 | x| 2449 | x| o0es | x| 07 | =] 7.18 e
East oo o077 | <[ o9 | x| 115 | x| o0e |« 07 | = | 474 e

| «| | * | : | » | | <[ o7 | = | 13.72 |i7s)

| I

| |

| |

N

Y

- |

| - |

| > | - |

- ] [ | - |
South  oax| 077 | | o9 | x| 11028 | x| o3 [ » | 07 | = | 32.34 &
South  gex| o077 | x| 09 | x| 1028 | «[ o0es | x| 07 | - | 32.34 &
South 9% 077 | x| 127 | x| 1028 | «[ oes | x| 07 | = | 42.79 |72
South  wgx| o077 | x| 09 | x| 11487 | x| o0& | x| 07 | =] 33.7 7
South  wex| 077 | «[ 09 | x| 11487 | x| o0& | x| o7 | -] 33.7 |7
South  osx| o077 | «| 127 | x| 11487 | x| o0es | «]| o7 | = | 4458 &
South  osx| 077 x 096 | x| 11085 | x| os3 x 0.7 | - | 32.43 [i7a;
South  gox| o077 | x| 09 | x| 1108 | x[ o0es | x| o7 | =| 8243 |i7a
South  gex| o077 | x| 127 | x| 105 | «[ o0es | x| 07 | - | 42.91 [7;
South  nox| o077 | x| 09 | x| 10801 | «[ o0e3 | x| o7 | = ze0 |om
South  agx| o077 | x| o9 | x| 10801 | x| os3 | x| 07 | = | 31.69 72
South  osx| o077 | x| 127 | x| 10801 | x| o3 | x| 07 | = | 41.92 [
South  osx| o077 | x| o9 | x| 10480 | [ o0es | «] o7 | =| s |om
South  osx| 077 x 096 | x| 10489 | x| os3 x 0.7 | - | 30.77 [i7a;
South  gac| o077 | x| 127 | x| 1048 | <[ o0e3 | x| o7 | = 40m  |us
South  gex| o077 | x| o9 | x| 10189 | «[ o0es | x| o7 | =| 2080 |om
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South  nox| o077 | x| o0e | x| 1018 | «[ o0es | x| o7 | =| 2080 |om
South  wgx| 077 | x| 127 | x| 10189 | x[ o0e3 | x| o7 | =[ zesa |um
South  oex| o077 | x| o9 | x| ss0 | [ o0es | x| o7 | =| 2423 |om
South  oax| o077 x 096 | x| s | x| oss x 07 | =] 2423 s
South  oax| o077 | x| 127 | x| ss9 | x[ o0es | x| o7 | =| 8205 |i7a
South  gac| o077 | x| 0e | x| ssa2 | «x[ o0es | x| o7 | = 126 |us
South  gex| o077 | x| o9 | x| ss42 | «[ o0es | x| o7 | =] 1626 |om
South  nod| 077 | x| 127 | x| ss42 | «[ o0e3 | x| o7 | = 2151 |om
South  agx| o077 | x| o9 | x| 44 | x| o3 | x| 07 | = | 11.85 72
South  osx| o077 |« o9 | x| 404 | [ o0e | x| o7 | = | 11.85 [72)
South  osx| 077 x 127 | x| a4 | x| oss x 0.7 | - | 15.68 [i7a;
Solar gains in watts, calculated for each month {B%m = Sum{74)m . (82m

83im= | 6548 | 112.03 | 15955 | 208.28 | 2445 | 248.07 | 236.91 [ 2088 [ 17611 [ 12605 | 7865 | 5591 | 83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

aaym= | 63217 | 675.16 | 7016 [ 719.36 | 724.14 | 69067 | 6723 | 652.33 | 63763 | 618.73 [ 605.76 | 608.62 | (@4}
L R R

(°C)

@sim= | 19.75 | 19.76 | 19.76 | 19.77 | 19.77 | 19.78 | 19.78 | 19.79 | 19.78 | 19.77 | 19.77 | 19.76 | (28)

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

{89)m=| 0.99 | 0.98 | 0.97 | 0.93 | 0.85 | 0.66 | 0.45 | 0.49 | 0.75 | 0.93 | 0.98 | 0.99 | (39}

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

(90;m=| 18.04 | 18.23 | 18.57 | 19.03 | 19.44 | 19.71 | 19.77 | 19.77 | 19.64 | 19.16 | 18.54 | 18.02 {om
HA = Living area + (4} = 0.3 (91}

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
-(92)rn:| 18.53 | 18.71 | 19.01 | 19.43 | 19.81 | 20.06 | 20.13 | 20.13 | 19.99 | 19.55 | 18.98 | 18.51 | (32}

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
{93ym= | 1853 | 1871 | 19.01 | 19.43 | 19.81 | 2006 | 20.13 | 20.13 | 19.99 | 1955 | 18.98 | 18.51 )

. .

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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:

tosie= | 098 | 098 | 096 | 093 | 085 | 069 | 05 [ 054 [ 077 [ 092 | 097 | 098 | (34)
Useful gains, hmGm , W = (94)m x (84)m
5= | 62115 | 658.63 | 674.28 | 666.66 | 615.07 | 481.87 | 334.66 [ 349.42 [ 40089 [ 57160 | 588.44 | 59064 | (25}
Monthly average external temperature from Table 8
(96}n‘:=| 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (o8}
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Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(57 |1424.81| 13787 |1246.28| 1037.17| 796.95 | 531.77 | 343.89 | 362.24 | 576.05 | 880.03 |1173.53| 1418.91| ©7;
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(9o m= | 597.93| 483.89 | 42556 | 266.76 | 135.32 | 0 | 0 | 0 | 0 | 229 .41 | 421.26 | 609.54
Tatal per year ((Whivear) = Sumi®8) sen = 3169.68 |<93}

Space heating requirement in kWh/m?/year 44.72 {39}

This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0"if none

Fraction of space heat from community system 1 —(301) = (302;

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community boilers

Fraction of total space heat from Community boilers {302) x (303a) = (30421)

(303a)

Factor for control and charging method (Table 4¢(3)) for community heating system (305)

Distribution loss factor (Table 12¢) for community heating system 1.05 {308)

Annual water heating requirement 2036.18

If DHW from community scheme:

Water heat from Community boilers (B4) x {303 x {305) x (306) = (:3103)
Electricity used for heat distribution 001 « {(3073). {3078} + (310a)...{3100)] = (313;
Cooling System Energy Efficiency Ratio II'('&M)
Space cooling (if there is a fixed cooling system, if not enter 0) = {107} = (314} = II|(315;
Electricity for pumps and fans within dwelling (Table 4f):

mechanical ventilation - balanced, extract or positive input from outside IIl(asﬁa)
warm air heating system fans II'(S-?%)
pump for solar water heating II'(S,S()Q)
Total electricity for the above, kWh/year =(330a) + {330b} + (330¢) = II'(%‘:)
Energy for lighting (calculated in Appendix L) (332)
Electricity generated by PVs (Appendix M) (negative quantity) (:333‘:
Electricity generated by wind turbine (Appendix M) (negative quantity) II'(SB-"J}

Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £/year

ARUg%)r%m'glggﬂﬁufé‘??@%?sion: 1.0.4.25 (SAP 9.92) - http://www.stroma.com Page 8 of 10



SAP WorkSheet: New dwelling design stage

Space heating from CHP {3072) x x 0.01 = (3403»)
Water heating from CHP 3108} x 200 ¥ 0.01 = (54&1
Fuel Price

Pumps and fans (33t xo0t= [0 e

Energy for lighting {332 x 0.01 = (:350‘:

Additional standing charges (Table 12) (351;

Energy saving/generation technologies

Total energy cost = (340 (3478) + (345). (354} = (355;
Energy cost deflator (Table 12) 0.42 (356
Energy cost factor (ECF) [{385) x (386)] + {{4) + 45.0f = (357;
SAP rating (section12) (35&2)

Whyear kg COBKWN kg COZyear

CO2 from other sources of space and water heating (not CHP)
Eff s 1 (%) are is CHP ©

CO

Total CO2 associated with space and water heating (373 + (374} + (375} = 1280.43  [{378}

CO2 associated with electricity for pumps and fans within dwelling (3313 x [ o052 [ = | 0 272

CO2 associated with electricity for lighting B3I & [ o052 | = | 18083 |@re)

Energy saving/generation technologies (333) to (334) as applicable

ltem 1 0.52 x 0.01 = (:380‘:

Total CO2, kg/year sum of (378)...{282; = [ tior1s e

Dwelling CO2 Emission Rate (%%« (4 = [ 1562 |oea

El rating (section 14) [ a7z s
Whiyear  factor | kWhiyear

Energy from other sources of space and water heating (not CHP)

Efficiency of heat source 1 (%) if there 18 SHP using two fuels repeat (383} 1o (356} for the second fust 943 (3573)

Energy associated with heat source 1 [(SU7L+{30M » 100 = {367k » | 1.22 | = | 7071.8 |(367)

Electrical energy for heat distribution 313 x | | = | 167.81 |(37?.;

Total Energy associated with community systems (363)...(366) + (388)..(372) = 7239.61 (@73

{3
~d
[95]

ifit is negative set (373) to zero (unless specified otherwise, see C7 in Appendix C) 7239.61  |¢
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Energy associated with space heating (secondary) (305 x | 0 [ = | 0 [@74;
Energy associated with water from immersion heater or instantaneous heater(z12; x | 1.22 | = | 0 |(3£\
Total Energy associated with space and water heating (373) + {274} + {375} = (3?6}
Energy associated with space cooling (215) x | 3.07 | = | 0 a7
Energy associated with electricity for pumps and fans within dwelling sanx | 307 | = | 0 (378
Energy associated with electricity for lighting (3323 x [ so7 | = | 1oe063 [@7)

Energy saving/generation technologies

Total Primary Energy, kWh/year surm of (378)...(362) = [ o217 e
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Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.25
Address : 2BCH (N) detached, Land North of Sefter Road, Bognor Regis, PO21 3FF

Area(m?) Av. Height(m) Volume(m?3)
Ground floor m('ia) x | 259 |(2a) - | 16.14 |(3a)
First floor (-m) x | 233 |<2b; - | 150.63 |(3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1€)+.....(1n) (4)
Dwelling volume (3a)+{Ab) I3 H38) - 43 = (5)

main secondary other total m?3 per hour
heating heating

Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | %40 = IIluca

Number of open flues | 0 | + | 0 | + | 0 | = | 0 | K30 = IIl(%)
| x10 = e

Number of intermittent fans

Additional infiltration {9107 = 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 025 - {02 x {14} + 100} = 0 (15}
Infiltration rate B G - O+ (125 + (137 + (18] = 0 {16}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then (18} = {17} + 20}+(5). 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 0 (19
Shelter factor {20} =1 -{0.075 x {19)] = 1 (20
Infiltration rate incorporating shelter factor {21) = {18) x {20) = 037 213

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Novl Decl

Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |
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DER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(223)m4 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |

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

0.47 | 0.46 | 0.45 | 0.41 | 0.4 | 0.35 | 0.35 | 0.34 | 0.37 | 0.4 | 0.42 | 0.43 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: IIl(zsa‘;

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

@aamd o | o | o | o | o | o o[ o f o f of o o] (243)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
a0 | o | o [ o | o | o [ o | o | o | o | 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)
a4 o | o | o [ o | o | o [ o | o | 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]

| 056
4c) or ( :
(25)
= N

Doors Type 2

LA )+ 0.04] = 1.92 {27

Windows Type 1 1.45 x1/
Windows Type 2 4 x4/

1
T4 1.4 )+ 0.04] = m (7

Windows Type 3 amiiaood = [ e | @7
Windows Type 4 s ) 004) = [ 427 &7
[1

i

1

Windows Type 5 G 14 1 0.04] = =73
Windows Type s 000 <

Windows Type 7 V1.4 )+ 0.04] = 1.27 (27)
Floor Type 1 [ 623 | «| o012 | =| o7 | | | | |22
Floor Type 2 [ ssa2 | x| o012 | =| 70104 | | | | | =8
Walls Typel | 1981 | [ 424 | | 1557 | »[ o017 | =] 265 | | [ | [izo
Walls Type2 | 1549 | | o | | 149 | «[ o015 | =| 238 | | | | |2
Walls Type3 | 6433 | | 85 | | 583 | x| o017 | =| 949 | | | | |iz9;
Walls Type4 | 1634 | | o | [ 1634 | x| o015 | =[ 252 | | | | |z
Roof | 6265 | | o | | 665 | <[ o1 | =] ear | | | | |0

Total area of elements, m? 24527 (31
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DER WorkSheet: New dwelling design stage

* 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, WK = S (A x U) {26)...(30} + (32} = 47.18 {33}
Heat capacity Cm = S(Ax k) HE8).430) + (32) + (32a)...(32e) = 8629.35 (343
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K indicative Yalue: Medium (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 (36)

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss {33) + (36} = 66.46 (37

Ventilation heat loss calculated monthly {38 =0.33 « (@5)m x ()

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(a5im=| 3364 | 334 | 3317 | 32,07 | 31.87 | 3092 | 3092 | 30.74 | 3128 | 31.87 | 3228 | 32.72 (39
Heat transfer coefficient, W/K (3%)m = (37} + (3%

-(39‘>m=| 100.1 | 99.86 | 99.63 | 98.53 | 98.33 | 97.38 | 97.38 | 97.2 | 97.74 | 98.33 | 98.74 | 99.18

Auerans = SUm{3G): o, 11 2= 98.53 &2
Heat loss parameter (HLP), W/m2K {40)m = (38im < {4
\ﬁ‘frul 1.41 | 1.41 | 1.41 | 1.39 | 1.39 | 1.37 | 1.37 | 1.37 | 1.38 | 1.39 | 1.39 | 1.4

3

9

1

T s
L

STRNEE
BERERERH

2.27 |

+1.76

©xp(-0.000% (T .9)2)] + 0.0

if TFAL£13.9, N =1
Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 | 88.05 | (42

Reduce the annual average hot water usage by 5% if the dwelling is designed io achieve a water use target of
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 Vd,m = factor from Table 1¢ x (43)

(~’;4}n‘:=| 96.85 | 93.33 | 89.81 | 86.29 | 82.77 | 79.24 | 79.24 | 82.77 | 86.29 | 89.81 | 93.33 | 96.85

Total = Sumidd),, . = 105658 (4%
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45 | 143.63| 125.62 | 129.63 | 113.01 | 108.44 | 93.57 | 86.71 | 99.5 | 100.69 | 117.34 | 128.09 | 139.1

Total = SUmid5)s. v = 1385.34 (45}
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
-(46;rn-.-.| 21.54 | 18.84 | 19.44 | 16.95 | 16.27 | 14.04 | 13.01 | 14.93 | 15.1 | 17.6 | 19.21 | 20.86 | {48}
Water sforage 1oss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 180 (47}

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): |I| {48}

Temperature factor from Table 2b II' {419}
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DER WorkSheet: New dwelling design stage

Energy lost from water storage, kWh/year {48) x (43) = 110 {50
b) If manufacturer’'s declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.02 {31}
If community heating see section 4.3

Volume factor from Table 2a 1.03 (53
Temperature factor from Table 2b 0.6 {53
Energy lost from water storage, kWh/year G X (51 % {52) % (53) = 1.03 (54}
Enter (50) or (54} in (55) 1.03 {58
Water storage loss calculated for each month {{B8m = (BE) ~ (4 1)m

BBy | 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | (55

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=| 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | {57)

Primary circuit loss (annual) from Table 3 II' {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:| 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59;

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
; [ o | o[ o f o f o] o] o | o o | o | &1}

181.58 T 194.38

on to water heating)

{83}
: 18158 | 194.38
Quiput from water heater (zanuall: . 2036.18 |(‘c’*‘
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 ]
(55)m=| 91.98 | 81.71 | 87.32 | 80.37 | 80.28 | 73.91 | 73.05 | 77.31 | 76.27 | 83.24 | 85.39 | 90.47 | (%)

include (567)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating

Metabolic gains (Table 5), Watts
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec

{68m=| 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 {86}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(57)m=| 19.73 | 17.52 | 14.25 | 10.79 | 8.06 | 6.81 | 7.36 | 9.56 | 12.83 | 16.3 | 19.02 | 20.28 | (&7}

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(65)mi= | 199.34| 201.41 | 196.2 | 185.1 | 171.09 | 157.93 | 149.13 | 147.06 | 152.28 | 163.37 | 177.38 | 190.55 | (58)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
-(69‘>rn=| 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | (59}

Pumps and fans gains (Table 5a)
o= 0 [ o | o | o [ o | o | o | o | o[ o | o | of (76}

Losses e.g. evaporation (negative values) (Table 5)
(71;n—==| -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | oy
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Water heating gains (Table 5)

(72 | 123.63| 12159 | 117.37 | 111.63 | 107.9 | 102.65 | 98.19 | 103.91 | 105.94 | 111.88 | 118.59 | 1216 | (72)
Total internal gains = O3+ BT+ (B8 + (8 + (78m - {THm + {72}
(7oyme | 300.71 | 397.54 | 384.83 | 36453 | 344.07 | 324.4 | 31169 | 31754 | 328.06 | 34856 | 372 | 389.43 {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 a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
North  osx[ o077 | «| 145 | x| 1063 063 | «| o7 | = | 4.71 |74
North  osx| o077 x 145 | x| 1063 0.63 x 07 | =] 4.71 74
North  gax| o077 145 | x| 1063 0.63 07 | =] 4.71 [ 7
North  gox[ 077 145 | «| 2032 0.63 x| 07 | = | 9.01 |7
North  agx| 077 145 |« | 2082 0.63 s 07 ] =] 9.01 7
North  aex| o077 145 | x| 2032 0.63 [ o7 | = | 9.01 74
North  ogx| o077 145 | x| 3453 0.63 <[ o7 | = | 15.3 74
North  osx| 077 145 | x| 3453 0.63 <] o7 ] =] 15.3 [i74;

No
No
No
No
No
No
No
No
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
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North 11.9% 0.77 X | 0.7 | = | 5.81 |(7~“:§
North (}_gxl 0.77 X | 07 | = | 3.93 |(’,
North 0_9><| 077 X | 0.7 | = | 3.93 |(7~’~')
North O.9x| 0.77 % 0.7 | = | 3.93 |(7’+>
East  oax[ o077 AR 5.76 [ 783
East O\&)xl 0.77 * | 0.7 | = | 11.27 |(76'E
East soc[ o077 x| 07 | - | 18.56 [78;
East  asx[ o077 s 07 | =] 2ror |ew
East c‘}_gxl 0.77 X | 07 | = | 33.18 |(?"‘3)
East o[ o077 « | 07 | = | 33.97 [78)
East o[ o077 x 07 | - | 32.34 i78;
East oax[ o077 x| 07 | = | 27.78 |78}
East O\&)xl 0.77 % | 0.7 | = | 21.59 |(76'E
East soc[ o077 x| 07 | - | 13.38 [78;
East 1.9 0.77 X | 0.7 | = | 7.18 |(7‘3§
East o[ 077 < | 07 | = | 474 [
South o[ 077 < 07 | =] 1372 |o®

- |

- |

| - |

| | - |

| | » | | - |

South  osx[ 077 x | | | x| * | - |
South  gux| 077 | x| 09 | x| 11023 | x| o0es | x| o7 | =[ 3234 s
South oo o077 | x| 09 | x| 11028 | «[ o0es | x| o7 | =| 8234 |8
South  wex| o077 | x| 127 | x| 1023 | «[ o0es | x| o7 | =| 4279 |om
South  o.0x 0.77 | « | 0.96 | | 11487 | «| 0.63 [ x| 0.7 | = | 33.7 72
South  oex| o077 | x| o9 | x| 1as | x| o0es | <] o7 | ~| 33.7 BE
South  oax[ 077 | «[ 127 | x[ t1asr | s [ o0es | x| 07 | = | 4458 |78y
South  oax[ 077 096 | x[ 11055 | x[ oes 07 | = | 32.43 |i78;
South  gax| o077 | x| o9 | x| 11088 | x[ o0 | x| o7 | =| se4as  |ius
South  goc| o077 | x| 127 | x| 110 | «[ o0es | x| o7 | = 4001 |om
South  f.ox 077 | x| o9 | x| 10801 | x| o0es | x| 07 | =] 31.69 s
South  wex| o077 | x| o9 | x| 10801 | x| o0es | x| o7 | =] 31.69 72
South  wax[ 077 | «[ 127 | x[ 10801t | x[ o0es | x| 07 | = | 41.92 BE
South  om[ o077 | «[ o9 | x[ toase | »[ oes | «[ o7 | =] so077 |i7s)
South  osx[ o7 096 | x[ 104ss | x[ oes 07 | = | 30.77 |78
South  gox| o077 | x[ 127 | x| 1048 | <[ o0es | x| o7 | =[ a0m |75
South  aex| o077 | x| o9 | x| 10189 | «[ o3 | x| 07 | = | 29.89 |7a
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South  nox| o077 | x| o0e | x| 1018 | «[ o0es | x| o7 | =| 2080 |om
South  wgx| 077 | x| 127 | x| 10189 | x[ o0e3 | x| o7 | =[ zesa |um
South  oex| o077 | x| o9 | x| ss0 | [ o0es | x| o7 | =| 2423 |om
South  oax| o077 x 096 | x| s | x| oss x 07 | =] 2423 s
South  oax| o077 | x| 127 | x| ss9 | x[ o0es | x| o7 | =| 8205 |i7a
South  gac| o077 | x| 0e | x| ssa2 | «x[ o0es | x| o7 | = 126 |us
South  gex| o077 | x| o9 | x| ss42 | «[ o0es | x| o7 | =] 1626 |om
South  nod| 077 | x| 127 | x| ss42 | «[ o0e3 | x| o7 | = 2151 |om
South  agx| o077 | x| o9 | x| 44 | x| o3 | x| 07 | = | 11.85 72
South  osx| o077 |« o9 | x| 404 | [ o0e | x| o7 | = | 11.85 [72)
South  osx| 077 x 127 | x| a4 | x| oss x 0.7 | - | 15.68 [i7a;
Solar gains in watts, calculated for each month {B%m = Sum{74)m . (82m

83im= | 6548 | 112.03 | 15955 | 208.28 | 2445 | 248.07 | 236.91 [ 2088 [ 17611 [ 12605 | 7865 | 5591 | 83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

{B4)m= | 465.18| 510.47 | 544.38 | 572.8 | 588.56 | 572.47 | 548.6 | 526.34 | 504.17 | 47461 | 450.65 | 445.34 | (@45
L R R

(°C)

@sim= | 19.75 | 19.76 | 19.76 | 19.77 | 19.77 | 19.78 | 19.78 | 19.79 | 19.78 | 19.77 | 19.77 | 19.76 | (28)

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

{89)mr| 1 | 0.99 | 0.99 | 0.97 | 0.91 | 0.76 | 0.54 | 0.59 | 0.85 | 0.97 | 0.99 | 1 | (39}

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

(90;m=| 17.75 | 17.95 | 18.31 | 18.81 | 19.29 | 19.65 | 19.76 | 19.75 | 19.54 | 18.95 | 18.27 | 17.72 fom)
HA = Living area + (4} = 0.3 (91}

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
-(92)rr3:| 18.26 | 18.44 | 18.77 | 19.23 | 19.67 | 20 | 20.12 | 20.11 | 19.9 | 19.35 | 18.74 | 18.24 | {32)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
@5m=| 1826 | 18.44 | 1877 | 19.23 | 19.67 20 20.12 | 20.11 199 | 1935 | 1874 | 18.24 (%3

. .

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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:

tosim= | 099 | 099 | 098 | 096 | 091 | 078 | o590 | o6a [ 086 [ 09 | 099 | 099 | (34)
Useful gains, hmGm , W = (94)m x (84)m
(o5 | 462.37 | 505.56 | 534.89 | 550.98 | 534.48 | 445.36 | 324.50 [ 335.33 [ 43237 [ 4578 | 44584 | 44311 | (25}
Monthly average external temperature from Table 8
(96}n‘:=| 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (o8}
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Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(57 | 1397.8| 1352.6 |1222.41 | 1017.46| 78353 | 526.2 | 342.41 | 360.18 | 566.73 | 860.71 |1149.39| 13925 | (@7
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(9o m= | 695.96| 569.21 | 511.52 | 335.87 | 185.3 | 0 | 0 | 0 | 0 | 299.76 | 506.56 | 706.35
Total per year (KiWhjvear) = Sumi®) s = 3810.51 |(93§
Space heating requirement in kWh/m?/year (39}

This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0"if none

Fraction of space heat from community system 1 —(301) = (302;

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community boilers

Fraction of total space heat from Community boilers {302) x (303a) = (30421)

(303a)

Factor for control and charging method (Table 4¢(3)) for community heating system (305)

Distribution loss factor (Table 12¢) for community heating system 1.05 {308)

Annual water heating requirement 2036.18

If DHW from community scheme:

Water heat from Community boilers (B4) x {303 x {305) x (306) = (:3103)
Electricity used for heat distribution 001 « {(3073). {3078} + (310a)...{3100)] = (313;
Cooling System Energy Efficiency Ratio II'('&M)
Space cooling (if there is a fixed cooling system, if not enter 0) = {107} = (314} = II|(315;
Electricity for pumps and fans within dwelling (Table 4f):

mechanical ventilation - balanced, extract or positive input from outside IIl(asﬁa)
warm air heating system fans II'(S-?%)
pump for solar water heating II'(S,S()Q)
Total electricity for the above, kWh/year =(330a) + {330b} + (330¢) = II'(%‘:)
Energy for lighting (calculated in Appendix L) (332)
Electricity generated by PVs (Appendix M) (negative quantity) (:333‘:
Electricity generated by wind turbine (Appendix M) (negative quantity) II'(SB-"J}

R

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
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CO2 from other sources of space and water heating (not CHP)

Efficiency of heat source 1 (%) i iners is CHP using two fuels repeat (3673} 10 (386 for the second fug! 94.3 {3672
CO2 associated with heat source 1 [{307h)-+{3100 « 100 + {367h « | 0.22 | | 1406.18 |(3e7;
Electrical energy for heat distribution HA13) x | 0.52 | = | 318 |@m
Total CO2 associated with community systems (363)...(366} + (368)...{372) = (:373:
CO2 associated with space heating (secondary) (308 % | 0 [ = | 0 [@74)
CO2 associated with water from immersion heater or instantaneous heater (212} x | 0.22 | = | 0 |(:3;~£)
Total CO2 associated with space and water heating (373 5 974} + (37E) = (3?6}
CO2 associated with electricity for pumps and fans within dwelling  (z313: x [ o052 | = | 0 [a7s)
CO2 associated with electricity for lighting (35290 ¥ | 0.52 | = | 18083 |a7e

Energy saving/generation technologies (333) to (334) as applicable

ltem 1 0.52 x 001 = -354.09  |(38%)
Total CO2, kg/year sur of (376)..(38) = 1264.78  |(383)

Dwelling CO2 Emission Rate = 38% (%~
El rating (section 14)
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Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.25
Address : 2BCH (N) detached, Land North of Sefter Road, Bognor Regis, PO21 3FF

Area(m?) Av. Height(m) Volume(m?3)
Ground floor m('ia) x | 259 |(2a) - | 16.14 |(3a)
First floor (-m) x | 233 |<2b; - | 150.63 |(3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1€)+.....(1n) (4)
Dwelling volume (3a)+{Ab) I3 H38) - 43 = (5)

main secondary other total m?3 per hour
heating heating

Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | %40 = IIluca

Number of open flues | 0 | + | 0 | + | 0 | = | 0 | K30 = IIl(%)
| x10 = e

Number of intermittent fans

Additional infiltration {9107 = 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 025 - {02 x {14} + 100} = 0 (15}
Infiltration rate B G - O+ (125 + (137 + (18] = 0 {16}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then (18} = {17} + 20}+(5). otherwise (18} = (16) 0.43 (18}
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 0 (19
Shelter factor {20} =1 -{0.075 x {19)] = 1 (20
Infiltration rate incorporating shelter factor {21) = {18) x {20) = 043 213

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Novl Decl

Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |
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TER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(223)m4 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |

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

0.55 | 0.54 | 053 | 0.47 | 0.46 | 0.41 | 0.41 | 0.4 | 0.43 | 0.46 | 0.48 | 0.51 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: IIl(zsa‘;

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

@aamd o | o | o | o | o | o o[ o f o f of o o] (243)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
a0 | o | o [ o | o | o [ o | o | o | o | 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)
a4 o | o | o [ o | o | o [ o | o | 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]

| 058
4c) or ( :
(25)
= N

Doors Type 2

LA )+ 0.04] = 1.92 {27

Windows Type 1 1.45 x1/
Windows Type 2 4 x4/

1
T4 1.4 )+ 0.04] = (7

Windows Type 3 amiiaood = [ e | @7
Windows Type 4 s ) 004) = [ 427 &7
1

T

1

Windows Type 6 U140+ 004 = m @7

Windows Type 7 V1.4 )+ 0.04] = 1.27 (27)
Floor Type 1 [ 623 | «| o013 | =| osoee | | | | |22
Floor Type 2 [ ssa2 | x| o013 | =| 7504509 | | | | | =8
Walls Typel | 1981 | | 424 | [ 1557 | »| o018 | =[ 28 | | [ | [izo
Walls Type2 | 1549 | | o | | 1549 | «[ o018 | =| 279 | | | | |2
Walls Type3 | 6433 | | 85 | | 583 | x| o018 | =| 1005 | | | | |iz9;
Walls Type4 | 1634 | | o | [ 1634 | x| o018 | =[ 204 | | | | |z
Roof [ 6465 | | o | [ ea65 | x| o013 | =[ 84 | | | | [ 20;

Total area of elements, m? 24527 (31
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TER WorkSheet: New dwelling design stage

* 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) {28)...130} + (32} = (33
Heat capacity Cm = S(Ax k) HE8).430) + (32) + (32a)...(32e) = 8629.35 (343
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K indicative Yalue: Medium (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 (36)

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss {33) + (36} = 72.93 (37

Ventilation heat loss calculated monthly {38 =0.33 « (@5)m x ()

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(a8ymi= | 35.78 | 35.46 | 35.15 | 3367 | 3330 | 3211 | 3211 | 3187 | 326 | 3330 | 33.95 | 34.54 (39
Heat transfer coefficient, W/K (3%)m = (37} + (3%
(a9im= | 108.71 | 108.39 | 108.08 | 1066 | 106.32 | 105.04 | 105.04 | 1048 | 10553 [ 10632 [ 10688 | 10747

Average = Sum{3g): v /2= 1066 |9
Heat loss parameter (HLP), W/m2K {40)m = (38im < {4
pove= | 158 [ 188 | 1s2 [ 15 | 15 | 148 | 148 [ 148 | 140 | 15 | 181 | 12
1.5

R R
T

S

2.27 |

+1.76

©xp(-0.000% (T .9)2)] + 0.0

if TFAL£13.9, N =1
Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 | 88.05 | (42

Reduce the annual average hot water usage by 5% if the dwelling is designed io achieve a water use target of
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 Vd,m = factor from Table 1¢ x (43)

(~’;4}n‘:=| 96.85 | 93.33 | 89.81 | 86.29 | 82.77 | 79.24 | 79.24 | 82.77 | 86.29 | 89.81 | 93.33 | 96.85

Total = Sumidd),, . = 105658 (4%
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45 | 143.63| 125.62 | 129.63 | 113.01 | 108.44 | 93.57 | 86.71 | 99.5 | 100.69 | 117.34 | 128.09 | 139.1

Total = SUmid5)s. v = 1385.34 (45}
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
-(46;rn-.-.| 21.54 | 18.84 | 19.44 | 16.95 | 16.27 | 14.04 | 13.01 | 14.93 | 15.1 | 17.6 | 19.21 | 20.86 | {48}
Water sforage 1oss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 150 (47}

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): {48}
Temperature factor from Table 2b {49;
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TER WorkSheet: New dwelling design stage

Energy lost from water storage, kWh/year (48} x (43) = 0.84 {50}
b) If manufacturer’'s declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) II' 51
If community heating see section 4.3

Volume factor from Table 2a 0 (52
Temperature factor from Table 2b 0 {53
Energy lost from water storage, kWh/year G X (51 % {52) % (53) = 0 (54}
Enter (50) or (54} in (55) 0.84 {58
Water storage loss calculated for each month {{B8m = (BE) ~ (4 1)m

(56 | 25.98 | 23.47 | 25.98 | 25.14 | 25.98 | 25.14 | 25.98 | 25.98 | 25.14 | 25.98 | 25.14 | 25.98 | (58)

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‘>rn=| 25.98 | 23.47 | 25.98 | 25.14 | 25.98 | 25.14 | 25.98 | 25.98 | 25.14 | 25.98 | 25.14 | 25.98 | (57;

Primary circuit loss (annual) from Table 3 II' {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:| 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59;

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
; [ o | o[ o f o f o] o] o | o o | o | &1}

175.75 T 188.34

on to water heating)

{83}
_ 17575 | 188.34
Cuiput from water heater (znnualh. 1965.14 |Uc/*‘
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 ]
(jﬁfj);n:l 87.15 | 77.35 | 82.5 | 75.7 | 75.45 | 69.24 | 68.23 | 72.48 | 716 | 78.41 | 80.71 | 85.64 | (&5

include (567)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating

Metabolic gains (Table 5), Watts
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec

{68m=| 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 {86}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(57)m=| 19.73 | 17.52 | 14.25 | 10.79 | 8.06 | 6.81 | 7.36 | 9.56 | 12.83 | 16.3 | 19.02 | 20.28 | (&7}

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(65)mi= | 199.34| 201.41 | 196.2 | 185.1 | 171.09 | 157.93 | 149.13 | 147.06 | 152.28 | 163.37 | 177.38 | 190.55 | (58)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
-(69‘>rn=| 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | (59}

Pumps and fans gains (Table 5a)
o= 3 [ 3 | 3 | s [ a3 | 3 | s | s | s [ s ] 3| 5| (76}

Losses e.g. evaporation (negative values) (Table 5)
(71;n—==| -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | oy
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TER WorkSheet: New dwelling design stage

Water heating gains (Table 5)

(73 | 117.14| 115.1 | 110.88 | 105.14 | 101.41 | 96.16 | 91.7 | 97.42 | 99.45 | 105.39| 112.1 | 115.11 | 72)
Total internal gains = {68y + B+ B8im -+ (89w + (70 + (T + {72)m
t7me= | 396.22 | 394.05 | 381.34 | 361.04 | 34058 | 320.91 | 3082 | 314.05 | 324.57 | 345.07 | 368.51 | 385.95 {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 a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
North  osx[ o077 | «| 145 | x| 1063 063 | «| o7 | = | 4.71 |74
North  osx| o077 x 145 | x| 1063 0.63 x 07 | =] 4.71 74
North  gax| o077 145 | x| 1063 0.63 07 | =] 4.71 [ 7
North  gox[ 077 145 | «| 2032 0.63 x| 07 | = | 9.01 |7
North  agx| 077 145 |« | 2082 0.63 s 07 ] =] 9.01 7
North  aex| o077 145 | x| 2032 0.63 [ o7 | = | 9.01 74
North  ogx| o077 145 | x| 3453 0.63 <[ o7 | = | 15.3 74
North  osx| 077 145 | x| 3453 0.63 <] o7 ] =] 15.3 [i74;

No
No
No
No
No
No
No
No
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
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North
North
North
North
East
East
East
East
East
East
East
East
East
East
East
East

South
South
South
South
South
South
South
South
South
South
South
South
South
South
South
South

RS

TER WorkSheet: New dwelling design stage

0.9x 077 | x| 145 | x| 1312 | x| o0es | x| 0.7 | -] 581 |74
pox[ o7z | x| 145 | x| sse | x| o0es | x| 07 | - | 393 |74
oox[ o077 | x| 145 | x| sse | x| o0es | «] 07 | = | 3.93 74
omx| 077 x 1.45 | x| ss6 | [ oes x 07 | - | 393 |74
oo o077 | x| o9 | x| 1984 | x| o0es | x| o7 | =] 5.76 |78}
oo o077 | x| o9 | x| 342 | x| o0es | x| o7 | =] 1127 s
09¢| o077 | x[ o0e | x[ es2z | «[ o063 |x[ o7 | = | 18.56 [78;
0.9 077 | x| o9 | x| 9228 | x| o0es | x| 07 | - | 27.07 |7s
pox[ o077 | x| o9 | x| 11300 | x| o0es | x| o7 | =] 3318 |om
om| o077 |« o9 | x| 1577 | x| o0es | x| o7 | = sser |um
osx| 077 x 096 | x| 11022 | x| oss x 07 | =] 8234 |8
oax[ o7z | x| o9 | x| oe4es | x| o0es | x| 07 | - | 27.78 B&E
oo o077 | x| 09 | x| 7ese | x| o0es | x| 07 | = | 21.59 BE:
ool o7 | x| o9 | x| 4ass9 | «| o0 | x| o7 | - 13.38 |7
0.9 077 | x| o9 | x| 2449 | x| o0e3 | x| 07 | - | 7.18 |7s
oo o077 | <[ o9 | x| 115 | x| o0e |« 07 | = | 474 B8

| «| | * | | » | | <[ o7 | = | 13.72 |i7s)

| I

| |

| |

- |
- |
| | -1
| | » | | -1 3

om| o077 | x| o9 | x| 11023 | x| o0es | x| o7 | =] se34 |us
oo] o077 | x| o9 | x| 11023 | x| o0es | x| o7 | =] s34 |us
pox| o7z | o[ 127 x| 11023 |« 0es | x| 07 | = 4279 |
pox[ 077 | x| o9 | x| 11487 | x| o0es | x| oz | = | 33.7 BE
oox| o077 | <[ o9 | x| 11487 | x| o0es | «| o7 | =] 33.7 [
omx| o077 |« 12z | x| 11487 | x| o0es | x| o7 | =] 4as8s |o®
osx| 077 x 096 | x| 11085 | x| oss x 07 | =] 8243 |os
oo o077 | x| o9 | x| 11085 | x| oes | x| o7 | =] se4z |us
sox| o7z | x| 127 | x| 1108 | <[ 0es | x| 07 | = 4001 |om
socl o077 | x| o0s | x| 10801 | x| o0es | x| o7 | =] 819 [om
ogx| o077 | x| o0s | x| 10801 | x| o0es | x| o7 | =] 819 [0
oo o077 |« 12z | x| 1e01t | x| o0es | x| o7 | =] 4192 |om
omx| o077 | «| o9 | x| 10489 | x| o0es | «| o7 | =] sorr |o®
osx| 077 x 096 | x| 10480 | x| oss x 07 | =] sor7r s
gox| o7z | [ 127 | x| 10ase | <[ o0es | x| o7 || 4071 s
ool o077 | x| o9 | x| 10189 | «| o0es | x| o7 | =] 208 |om
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South  nox| o077 | x| o0e | x| 1018 | «[ o0es | x| o7 | =| 2080 |om
South  wgx| 077 | x| 127 | x| 10189 | x[ o0e3 | x| o7 | =[ zesa |um
South  oex| o077 | x| o9 | x| ss0 | [ o0es | x| o7 | =| 2423 |om
South  oax| o077 x 096 | x| s | x| oss x 07 | =] 2423 s
South  oax| o077 | x| 127 | x| ss9 | x[ o0es | x| o7 | =| 8205 |i7a
South  gac| o077 | x| 0e | x| ssa2 | «x[ o0es | x| o7 | = 126 |us
South  gex| o077 | x| o9 | x| ss42 | «[ o0es | x| o7 | =] 1626 |om
South  nod| 077 | x| 127 | x| ss42 | «[ o0e3 | x| o7 | = 2151 |om
South  agx| o077 | x| o9 | x| 44 | x| o3 | x| 07 | = | 11.85 72
South  osx| o077 |« o9 | x| 404 | [ o0e | x| o7 | = | 11.85 [72)
South  osx| 077 x 127 | x| a4 | x| oss x 0.7 | - | 15.68 [i7a;
Solar gains in watts, calculated for each month {B%m = Sum{74)m . (82m

83im= | 6548 | 112.03 | 15955 | 208.28 | 2445 | 248.07 | 236.91 [ 2088 [ 17611 [ 12605 | 7865 | 5591 | 83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

aaym= | 461.7 | 506.98 | 54089 [ 569.32 | s85.08 | 568.98 [ 545.11 | 522.85 | 50068 | 47112 [ 447,16 | 44165 | (@4}
L R R

(°C)

@sim= | 19.66 | 19.67 | 19.67 | 19.68 | 1969 | 197 | 197 | 19.7 | 19.7 | 19.69 | 19.68 | 19.68| (28)

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

{89)mr| 1 | 0.99 | 0.99 | 0.97 | 0.92 | 0.78 | 057 | 0.62 | 0.86 | 0.97 | 0.99 | 1 | (39}

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

(90;m=| 17.47 | 17.67 | 18.05 | 18.6 | 19.12 | 19.53 | 19.67 | 19.66 | 19.41 | 18.76 | 18.04 | 17.45 {om
HA = livingaea + (4} = 0.3 (%1}

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
-(92)rr3:| 18.02 | 18.21 | 18.55 | 19.04 | 19.52 | 19.91 | 20.05 | 20.03 | 19.79 | 19.19 | 18.54 | 18.01 | {32)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
{93ym= | 18.02 | 1821 | 1855 | 19.04 | 1952 | 19.91 | 20.05 | 20.03 | 19.79 | 19.19 | 1854 | 18.01 )

. .

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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:

tosie= | 099 | 099 | 098 | 096 | 092 | o8 | o062 | o066 [ 087 [ 097 | 099 | 099 | (34)
Useful gains, hmGm , W = (94)m x (84)m
o5 | 458.83 | 502.08 | 531.68 | 548.83 | 535.58 | 453.12 | 336.31 [ 345.91 [ 435.7 [ 45535 | 442.41 | 43056 | (25}
Monthly average external temperature from Table 8
(96}n‘:=| 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (o8}
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Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(57 |1491.89| 1442.77| 1302.73| 1081.3 | 831.65 | 557.25 | 361.91 | 380.6 | 599.97 | 9135 |1222.68| 1483.78| ©7;
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
gf%*rm| 768.6 | 632.14 | 573.67 | 383.38 | 220.28| 0 | 0 | 0 | 0 | 340.88| 561.8 | 776.9
Total per year (KiWhjvear) = Sumi®) s = 4257.64 |(93§

Space heating requirement in kWh/m?/year (‘39}

Space heating:

Fraction of space heat from secondary/supplementary system 0 {261}
Fraction of space heat from main system(s) (202) = 1 - {207} = 1 {202}
Fraction of total heating from main system 1 {204) = (202} < [1 - (203}} = 1 {204)
Efficiency of main space heating system 1 93.5 (208)
Efficiency of secondary/supplementary heating system, % 0 {208}

| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWh/year
Space heating requirement (calculated above)

| 7686 | 63214 | 57367 | 38338 [ 22028 o | o | o [ o [a3408s| se18 | 7769 |

Water heating
Output from water heater (calculated above)
| 192.87| 170.1 | 178.87 | 160.67 | 157.68 | 141.23 | 135.95 | 148.74 | 148.34 | 166.59 | 175.75 | 188.34

Efficiency of water heater 79.8 {218)
(217)m4 88.13| 88 | 87.7 |87.05 | 85.71 | 79.8 | 79.8 | 79.8 | 79.8 |86.68| 87.7 |88.19 (2173

Fuel for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(21'3-)m:| 218.85| 1933 | 203.95 | 184.56 | 183.98 | 176.98 | 170.37 | 186.4 | 185.9 | 192.18 | 200.4 | 213.56

Totad = Sum{2i9a), ,, = 231041 [wz19)
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 4553.63

Water heating fuel used 2310.41

Electricity for pumps, fans and electric keep-hot

central heating pump: (235¢)
boiler with a fan-assisted flue (2302)
Total electricity for the above, kWh/year sum of {230a}.. {2309 = {231

Electricity for lighting (232}

ARUgPISTRICT
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Space heating (main system 1)

Space heating (secondary)

Water heating

Space and water heating

Electricity for pumps, fans and electric keep-hot
Electricity for lighting

Total CO2, kg/year

TER =

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
(2813 + (262} + (283) + (264) = (265)

ARUgPISTRICT
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Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.25
Address : 2BCH (N) semi detached, Land North of Sefter Road, Bognor Regis, PO21 3FF

Area(m?) Av. Height(m) Volume(m?3)

Ground floor m('ia) x | 259 |(2a) - | 16.14 |(3a)
First floor (-m) x | 233 |<2b; - | 150.63 |(3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1€)+.....(1n) (4)

Dwelling volume (3a)+{Ab) I3 H38) - 43 = (5)

main secondary other total m?3 per hour
heating heating

Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | %40 = IIluca

Number of open flues | 0 | + | 0 | + | 0 | = | 0 | K30 = IIl(%)
| x10 = e

Number of intermittent fans

Additional infiltration {9107 = 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 025 - {02 x {14} + 100} = 0 (15}
Infiltration rate B G - O+ (125 + (137 + (18] = 0 {16}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then (18} = {17} + 20}+(5). 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 0 (19
Shelter factor {20} =1 -{0.075 x {19)] = 1 (20
Infiltration rate incorporating shelter factor {21) = {18) x {20) = 037 213

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Novl Decl

Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |
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SAP WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(223)m4 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |

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

0.47 | 0.46 | 0.45 | 0.41 | 0.4 | 0.35 | 0.35 | 0.34 | 0.37 | 0.4 | 0.42 | 0.43 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: IIl(zsa‘;

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

@aamd o | o | o | o | o | o o[ o f o f of o o] (248)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)

gaomd o [ o ] o ] o] o | o | o o of of of o (2:h)

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)
<j24<:)m=| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (245)

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]

| 056
4c) or ( :
(25)
= N

Doors Type 2

LA )+ 0.04] = 1.92 {27

Windows Type 1 1.45 x1/
Windows Type 2 4 x4/

1
T4 1.4 )+ 0.04] = m (7

Windows Type 3 amiiaood = [ e | @7
Windows Type 4 s ) 004) = [ 427 &7
[1

i

1

Windows Type 5 G 14 1 0.04] = =73
Windows Type s 000 <

Windows Type 7 s 18004 = [ 197 27
Floor Type 1 [ 623 | «| o012 | =| o7 | | | | |22
Floor Type 2 [ ss42 | x| o012 | =| 70104 | | | ] |izs
Walls Typel | 588 | | 424 | [ 164 | x| o017 | =[ o028 | | | | |20
Walls Type2 | 1549 | | o | | 149 | «[ o015 | =| 238 | | | | |2
Walls Type3 | 6433 | | 85 | | 583 | x| o017 | =| 949 | | | | |iz9;
Walls Type4 | 1634 | | o | [ 1634 | x| o015 | =[ 252 | | | | |z
Roof | 6265 | | o | | 665 | <[ o1 | =] ear | | | | |0

Total area of elements, m? 231.34 (31
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SAP WorkSheet: New dwelling design stage

Party wall [ 193 | «] o | <[ o | | | ] =

* 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, WK = S (A x U) (26)...030) + (32 = 44.81 (G2

Heat capacity Cm = S(Ax k) {(28).400) + (32 + (3T3). (320) = 9325.85 (34
Thermal mass parameter (TMP = Cm + TFA) in kd/m2K indicative Valus: 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 (3=3t:
if details of thermal bridging are not known (36) = 0.05 x (31)
Total fabric heat loss (39) + (36) = [ 6404 a7
Ventilation heat loss calculated monthly {38)m = 0.33 x {25y ¥ (5)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
{agym=| 3364 | 334 | 3317 | 3207 | 31.87 | 3092 | 3092 | 3074 | 3128 | 31.87 | 3228 | 3272 (38
Heat transfer coefficient, W/K (38 = {37} + (38m

(39;n—:=| 97.68 | 97.44 | 97.21 | 96.11 | 95.91 | 94.95 | 94.95 | 94.78 | 95.32 | 95.91 | 96.32 | 96.76

Averags = Sum{39. . /1 2= 96.11 {39}
Heat loss parameter (HLP), W/m2K {A0)rn = (39)m + (4]
(403 1.37 | 1.37 36

Nurs (Ta

(41

Asslimed occupancy, N {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
if TFAL13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 | 88.05 | {43}
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
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 Vd,m = factor from Table 1¢ x (43)

{44)m=| 96.85 | 93.33 | 89.81 | 86.29 | 82.77 | 79.24 | 79.24 | 82.77 | 86.29 | 89.81 | 93.33 | 96.85

Total = Sumidd), ., = 105658  |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45hme | 143.63| 125.62 | 129.63 | 113.01 | 108.44 | 93.57 | 86.71 | 995 | 100.69 | 117.34 | 128.09 | 139.1

Total = Sumids) . = 138534 |45}
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46)m=| 21.54 | 18.84 | 19.44 | 16.95 | 16.27 | 14.04 | 13.01 | 14.93 | 15.1 | 17.6 | 19.21 | 20.86 | (48]
Water sforage 1oss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 180 (47

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): |I| (49
Temperature factor from Table 2b II' {49)
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Energy lost from water storage, kWh/year {48) x (43) = 110 {50
b) If manufacturer’'s declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.02 {31}
If community heating see section 4.3

Volume factor from Table 2a 1.03 (53
Temperature factor from Table 2b 0.6 {53
Energy lost from water storage, kWh/year G X (51 % {52) % (53) = 1.03 (54}
Enter (50) or (54} in (55) 1.03 {58
Water storage loss calculated for each month {{B8m = (BE) ~ (4 1)m

BBy | 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | (55

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=| 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | {57)

Primary circuit loss (annual) from Table 3 II' {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:| 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59;

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
; [ o | o[ o f o f o] o] o | o o | o | &1}

181.58 T 194.38

on to water heating)

{83}
: 18158 | 194.38
Quiput from water heater (zanuall: . 2036.18 |(‘c’*‘
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 ]
(55)m=| 91.98 | 81.71 | 87.32 | 80.37 | 80.28 | 73.91 | 73.05 | 77.31 | 76.27 | 83.24 | 85.39 | 90.47 | (%)

include (567)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating

Metabolic gains (Table 5), Watts
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec

{68m=| 136.04 | 136.04 | 136.04 | 136.04 | 136.04 | 136.04 | 136.04 | 136.04 | 136.04 | 136.04 | 136.04 | 136.04 {86}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(57)m=| 49.32 | 43.81 | 35.63 | 26.97 | 20.16 | 17.02 | 18.39 | 23.91 | 32.09 | 40.74 | 47.55 | 50.69 | (&7}

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68 | 297.53| 300.61 | 292,83 | 276.27 | 255.36 | 235.71 | 22258 | 219.5 | 227.28 | 243 84 | 264.75 | 284.4 | (58)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
-(69‘>rn=| 50.87 | 50.87 | 50.87 | 50.87 | 50.87 | 50.87 | 50.87 | 50.87 | 50.87 | 50.87 | 50.87 | 50.87 | (59}

Pumps and fans gains (Table 5a)
o= 0 [ o | o | o [ o | o | o | o | o[ o | o | of (76}

Losses e.g. evaporation (negative values) (Table 5)
(71;n—==| -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | oy
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Water heating gains (Table 5)

(72 | 123.63| 12159 | 117.37 | 111.63 | 107.9 | 102.65 | 98.19 | 103.91 | 105.94 | 111.88 | 118.59 | 1216 | (72)
Total internal gains = O3+ BT+ (B8 + (8 + (78m - {THm + {72}
(7%m= | 566.69 | 562.23 | 542.05 | 511.09 | 479.64 | 451.6 | 435.38 | 443.53 | 461.52 | 492.68 | 527.11 | 552.91 {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 a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
North  osx[ o077 | «| 145 | x| 1063 063 | «| o7 | = | 4.71 |74
North  osx| o077 x 145 | x| 1063 0.63 x 07 | =] 4.71 74
North  gax| o077 145 | x| 1063 0.63 07 | =] 4.71 [ 7
North  gox[ 077 145 | «| 2032 0.63 x| 07 | = | 9.01 |7
North  agx| 077 145 |« | 2082 0.63 s 07 ] =] 9.01 7
North  aex| o077 145 | x| 2032 0.63 [ o7 | = | 9.01 74
North  ogx| o077 145 | x| 3453 0.63 <[ o7 | = | 15.3 74
North  osx| 077 145 | x| 3453 0.63 <] o7 ] =] 15.3 [i74;

No
No
No
No
No
No
No
No
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
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North .9« 077 | x| 145 | x| 1312 | x| o0es | x| 0.7 | -] 581 |74
North 0.9x | 0.77 [ x| 1.45 [ « | 8.86 | « | 0.63 [ x| 0.7 | = | 3.93 74
North  oex[ o077 | «| 145 | x| 886 | »| o0e | «] 0.7 | = | 3.93 74
North  osx| o077 x 145 | x| 88 | x| oses x 0.7 | = | 3.93 [ 74
Bast  oax[ o077 | x| 09 | x| 1964 | x| o0es | x| o7 | -] 5.76 |78}
Bast  oax| o077 | x| o9 | x| 842 |« o0e | x| o7 | =| 1m2r s
Bast  gex| o077 | x| o9 | «| es2z | «| o0& | x| o7 | =| 1856 |o®
East 7.9 077 | x| o0e | x| 9228 | «x[ o0es | x| 0.7 | = | 27.07 | 7a:
Bast  oox[ o077 | x| o9 | x| 11300 | x| o0es | x| o7 | =] 3318 |om
East omx[ o077 | «| o9 | x| 1157w | x| o | x| o7 | = | 33.97 |i7s)
East omx| 077 x 096 | x| 11022 | x| o6 % 07 | - | 323 |i7s)
East oax[ o7z | x| o9 | x| oe4es | x| o0es | x| 07 | - | 27.78 B&E
East oox[ o077 | »[ oee | x| 7ase | «[ oes | »] 0.7 | = | 2159 &E
East oo o077 | | o9 | «| 4559 | «| oes [ > | 0.7 | = | 13.38 &
East 2.9% 077 | x| o9 | x| 2449 | x| o0es | x| 07 | =] 7.18 e
East oo o077 | <[ o9 | x| 115 | x| o0e |« 07 | = | 474 e

| «| | * | : | » | | <[ o7 | = | 13.72 |i7s)

| I

| |

| |

N

Y

- |

| - |

| > | - |

- ] [ | - |
South  oax| 077 | | o9 | x| 11028 | x| o3 [ » | 07 | = | 32.34 &
South  gex| o077 | x| 09 | x| 1028 | «[ o0es | x| 07 | - | 32.34 &
South 9% 077 | x| 127 | x| 1028 | «[ oes | x| 07 | = | 42.79 |72
South  wgx| o077 | x| 09 | x| 11487 | x| o0& | x| 07 | =] 33.7 7
South  wex| 077 | «[ 09 | x| 11487 | x| o0& | x| o7 | -] 33.7 |7
South  osx| o077 | «| 127 | x| 11487 | x| o0es | «]| o7 | = | 4458 &
South  osx| 077 x 096 | x| 11085 | x| os3 x 0.7 | - | 32.43 [i7a;
South  gox| o077 | x| 09 | x| 1108 | x[ o0es | x| o7 | =| 8243 |i7a
South  gex| o077 | x| 127 | x| 105 | «[ o0es | x| 07 | - | 42.91 [7;
South  nox| o077 | x| 09 | x| 10801 | «[ o0e3 | x| o7 | = ze0 |om
South  agx| o077 | x| o9 | x| 10801 | x| os3 | x| 07 | = | 31.69 72
South  osx| o077 | x| 127 | x| 10801 | x| o3 | x| 07 | = | 41.92 [
South  osx| o077 | x| o9 | x| 10480 | [ o0es | «] o7 | =| s |om
South  osx| 077 x 096 | x| 10489 | x| os3 x 0.7 | - | 30.77 [i7a;
South  gac| o077 | x| 127 | x| 1048 | <[ o0e3 | x| o7 | = 40m  |us
South  gex| o077 | x| o9 | x| 10189 | «[ o0es | x| o7 | =| 2080 |om
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South  nox| o077 | x| o0e | x| 1018 | «[ o0es | x| o7 | =| 2080 |om
South  wgx| 077 | x| 127 | x| 10189 | x[ o0e3 | x| o7 | =[ zesa |um
South  oex| o077 | x| o9 | x| ss0 | [ o0es | x| o7 | =| 2423 |om
South  oax| o077 x 096 | x| s | x| oss x 07 | =] 2423 s
South  oax| o077 | x| 127 | x| ss9 | x[ o0es | x| o7 | =| 8205 |i7a
South  gac| o077 | x| 0e | x| ssa2 | «x[ o0es | x| o7 | = 126 |us
South  gex| o077 | x| o9 | x| ss42 | «[ o0es | x| o7 | =] 1626 |om
South  nod| 077 | x| 127 | x| ss42 | «[ o0e3 | x| o7 | = 2151 |om
South  agx| o077 | x| o9 | x| 44 | x| o3 | x| 07 | = | 11.85 72
South  osx| o077 |« o9 | x| 404 | [ o0e | x| o7 | = | 11.85 [72)
South  osx| 077 x 127 | x| a4 | x| oss x 0.7 | - | 15.68 [i7a;
Solar gains in watts, calculated for each month {B%m = Sum{74)m . (82m

83im= | 6548 | 112.03 | 15955 | 208.28 | 2445 | 248.07 | 236.91 [ 2088 [ 17611 [ 12605 | 7865 | 5591 | 83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

aaym= | 63217 | 675.16 | 7016 [ 719.36 | 724.14 | 69067 | 6723 | 652.33 | 63763 | 618.73 [ 605.76 | 608.62 | (@4}
L R R

(°C)

@sim= | 19.78 | 19.78 | 19.79 | 198 | 19.8 | 1981 | 1981 | 19.81 | 19.81 | 19.8 | 19.79 | 19.79 | (28)

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

{89)mr| 0.99 | 0.98 | 0.97 | 0.93 | 0.84 | 0.65 | 0.45 | 0.48 | 0.75 | 0.93 | 0.98 | 0.99 | (39}

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

<9o;m=| 18.13 | 18.31 | 18.64 | 19.09 | 19.49 | 19.74 | 19.8 | 19.8 | 19.68 | 19.22 | 18.61 | 18.1 {om
HA = livingaea + (4} = 0.3 (%1}

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
-(92)rn:| 18.6 | 18.77 | 19.07 | 19.48 | 19.85 | 20.09 | 20.15 | 20.15 | 20.02 | 19.6 | 19.05 | 18.58 | (32}

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
{93ym= | 18.6 18.77 | 19.07 | 19.48 | 19.85 | 20.09 | 20.15 | 20.15 | 20.02 19.6 19.05 | 18.58 (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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:

tosie= | 098 | 098 | 096 | 092 | 085 | 068 | 049 | o053 [ 076 [ 092 | 097 | 098 | (34)
Useful gains, hmGm , W = (94)m x (84)m
o= | 6211 | 658.47 | 673.85 | 665.41 | 611.99 | 476.39 | 320.34 | 344.1 [ 486,80 [ 57058 | 58824 | 50062 | (25}
Monthly average external temperature from Table 8
(96}n‘:=| 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (o8}
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Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(57 |1397.15| 1351.91| 12221 |1016.88| 781.31 | 521.14 | 337.31 | 355.24 | 564.77 | 862.99 |1150.62| 1391.05| (@7
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(9o m= | 577.38| 465.99 | 407.9 | 253.06 | 125.97 | 0 | 0 | 0 | 0 | 21755 | 404.91 | 588.83

Total per year (KWhivear = SumiSsi sar = 3041.59 |<93}

Space heating requirement in kWh/m?/year 4291 {39}

This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0"if none

Fraction of space heat from community system 1 —(301) = (302;

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community boilers

Fraction of total space heat from Community boilers {302) x (303a) = (30421)

(303a)

Factor for control and charging method (Table 4¢(3)) for community heating system (305)

Distribution loss factor (Table 12¢) for community heating system 1.05 {308)

Annual water heating requirement 2036.18

If DHW from community scheme:

Water heat from Community boilers (B4) x {303 x {305) x (306) = (:3103)
Electricity used for heat distribution 001 « {(3073). {3078} + (310a)...{3100)] = (313;
Cooling System Energy Efficiency Ratio II'('&M)
Space cooling (if there is a fixed cooling system, if not enter 0) = {107} = (314} = II|(315;
Electricity for pumps and fans within dwelling (Table 4f):

mechanical ventilation - balanced, extract or positive input from outside IIl(asﬁa)
warm air heating system fans II'(S-?%)
pump for solar water heating II'(S,S()Q)
Total electricity for the above, kWh/year =(330a) + {330b} + (330¢) = II'(%‘:)
Energy for lighting (calculated in Appendix L) (332)
Electricity generated by PVs (Appendix M) (negative quantity) (:333‘:
Electricity generated by wind turbine (Appendix M) (negative quantity) II'(SB-"J}

Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £/year

ARUg%)r%m'glggﬂﬁufé‘??@%?sion: 1.0.4.25 (SAP 9.92) - http://www.stroma.com Page 8 of 10



SAP WorkSheet: New dwelling design stage

Space heating from CHP {3072) x x 0.01 = (3403»)
Water heating from CHP 3108} x 200 ¥ 0.01 = (54&1
Fuel Price

Pumps and fans (33t xo0t= [0 e

Energy for lighting {332 x 0.01 = (:350‘:

Additional standing charges (Table 12) (351;

Energy saving/generation technologies

Total energy cost = (340 (3478) + (345). (354} = (355;
Energy cost deflator (Table 12) 0.42 (356
Energy cost factor (ECF) [{385) x (386)] + {{4) + 45.0f = (357;
SAP rating (section12) (35&2)

Whyear kg COBKWN kg COZyear

CO2 from other sources of space and water heating (not CHP)
Eff s 1 (%) are is CHP ©

CO

Total CO2 associated with space and water heating (373 + (374} + (375} = 124892  [{378}

CO2 associated with electricity for pumps and fans within dwelling (3313 x [ o052 [ = | 0 272

CO2 associated with electricity for lighting B3I & [ o052 | = | 18083 |@re)

Energy saving/generation technologies (333) to (334) as applicable

ltem 1 0.52 x 0.01 = (:380‘:

Total CO2, kg/year sum of (378)...{282; = [ 1orses @3

Dwelling CO2 Emission Rate (%%« (4 = [ 1518 oes

El rating (section 14) [ e7s6 s
Whiyear  factor | kWhiyear

Energy from other sources of space and water heating (not CHP)

Efficiency of heat source 1 (%) if there 18 SHP using two fuels repeat (383} 1o (356} for the second fust 943 (3573)

Energy associated with heat source 1 [(SU7L+{30M » 100 = {367k » | 1.22 | = | 6897.81 |(367)

Electrical energy for heat distribution [5313) x | | = | 1e3es |

Total Energy associated with community systems (363)...(366) + (388)..(372) = 7061.49  |(373

{3
~d
[95]

ifit is negative set (373) to zero (unless specified otherwise, see C7 in Appendix C) 7061.49  |¢:
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SAP WorkSheet: New dwelling design stage

Energy associated with space heating (secondary) (305 x | 0 [ = | 0 [@74;
Energy associated with water from immersion heater or instantaneous heater(z12; x | 1.22 | = | 0 |(3£\
Total Energy associated with space and water heating (373) + {274} + {375} = (3?6}
Energy associated with space cooling (215) x | 3.07 | = | 0 a7
Energy associated with electricity for pumps and fans within dwelling sanx | 307 | = | 0 (378
Energy associated with electricity for lighting (3323 x [ so7 | = | 1oe063 [@7)

Energy saving/generation technologies

Total Primary Energy, kWh/year sur of (378)...(382) = [ eosess s
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DER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.25
Address : 2BCH (N) semi detached, Land North of Sefter Road, Bognor Regis, PO21 3FF

Area(m?) Av. Height(m) Volume(m?3)
Ground floor m('ia) x | 259 |(2a) - | 16.14 |(3a)
First floor (-m) x | 233 |<2b; - | 150.63 |(3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1€)+.....(1n) (4)
Dwelling volume (3a)+{Ab) I3 H38) - 43 = (5)

main secondary other total m?3 per hour
heating heating

Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | %40 = IIluca

Number of open flues | 0 | + | 0 | + | 0 | = | 0 | K30 = IIl(%)
| x10 = e

Number of intermittent fans

Additional infiltration {9107 = 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 025 - {02 x {14} + 100} = 0 (15}
Infiltration rate B G - O+ (125 + (137 + (18] = 0 {16}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then (18} = {17} + 20}+(5). 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 0 (19
Shelter factor {20} =1 -{0.075 x {19)] = 1 (20
Infiltration rate incorporating shelter factor {21) = {18) x {20) = 037 213

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Novl Decl

Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |
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DER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(223)m4 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |

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

0.47 | 0.46 | 0.45 | 0.41 | 0.4 | 0.35 | 0.35 | 0.34 | 0.37 | 0.4 | 0.42 | 0.43 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: IIl(zsa‘;

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

@aamd o | o | o | o | o | o o[ o f o f of o o] (248)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)

gaomd o [ o ] o ] o] o | o | o o of of of o (2:h)

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)
<j24<:)m=| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (245)

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]

| 056
4c) or ( :
(25)
= N

Doors Type 2

LA )+ 0.04] = 1.92 {27

Windows Type 1 1.45 x1/
Windows Type 2 4 x4/

1
T4 1.4 )+ 0.04] = m (7

Windows Type 3 amiiaood = [ e | @7
Windows Type 4 s ) 004) = [ 427 &7
[1

i

1

Windows Type 5 G 14 1 0.04] = =73
Windows Type s 000 <

Windows Type 7 s 18004 = [ 197 27
Floor Type 1 [ 623 | «| o012 | =| o7 | | | | |22
Floor Type 2 [ ss42 | x| o012 | =| 70104 | | | ] |izs
Walls Typel | 588 | | 424 | [ 164 | x| o017 | =[ o028 | | | | |20
Walls Type2 | 1549 | | o | | 149 | «[ o015 | =| 238 | | | | |2
Walls Type3 | 6433 | | 85 | | 583 | x| o017 | =| 949 | | | | |iz9;
Walls Type4 | 1634 | | o | [ 1634 | x| o015 | =[ 252 | | | | |z
Roof | 6265 | | o | | 665 | <[ o1 | =] ear | | | | |0

Total area of elements, m? 231.34 (31
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DER WorkSheet: New dwelling design stage

Party wall [ 193 | «] o | <[ o | | | ] =

* 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, WK =S (A x U) (26)...(30) + (32} = 4481 (33

Heat capacity Cm = S(Ax k) {(28).400) + (32 + (3T3). (320) = 9325.85 (34
Thermal mass parameter (TMP = Cm + TFA) in kd/m2K indicative Valus: 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 (3=3t:
if details of thermal bridging are not known (36) = 0.05 x (31)
Total fabric heat loss (39) + (36) = [ 6404 a7
Ventilation heat loss calculated monthly {38)m = 0.33 x {25y ¥ (5)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
{agym=| 3364 | 334 | 3317 | 3207 | 31.87 | 3092 | 3092 | 3074 | 3128 | 31.87 | 3228 | 3272 (38
Heat transfer coefficient, W/K (38 = {37} + (38m

(39;n—:=| 97.68 | 97.44 | 97.21 | 96.11 | 95.91 | 94.95 | 94.95 | 94.78 | 95.32 | 95.91 | 96.32 | 96.76

Averags = Sum{39. . /1 2= 96.11 {39}
Heat loss parameter (HLP), W/m2K (A0 = (39 + {4)
1.37 | 1.37 36

{40}y

Nurs (Ta

(41

Asslimed occupancy, N {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
if TFAL13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 | 88.05 | {43}
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
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 Vd,m = factor from Table 1¢ x (43)

{44)m=| 96.85 | 93.33 | 89.81 | 86.29 | 82.77 | 79.24 | 79.24 | 82.77 | 86.29 | 89.81 | 93.33 | 96.85

Total = Sumidd), ., = 105658  |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(55} me | 143.63| 125.62 | 129.63 | 113.01 | 108.44 | 93.57 | 86.71 | 99.5 | 100.69 | 117.34 | 128.09 | 139.1

Total = Sumids) . = 138534 |45}
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 2154 | 18.84 | 19.44 | 16.95 | 16.27 | 14.04 | 13.01 | 14.93 | 15.1 | 17.6 | 19.21 | 20.86 | (48}
Water sforage 1oss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 180 (47

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): |I| (48)

Temperature factor from Table 2b II' {49)
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DER WorkSheet: New dwelling design stage

Energy lost from water storage, kWh/year {48) x (43) = 110 {50
b) If manufacturer’'s declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.02 {31}
If community heating see section 4.3

Volume factor from Table 2a 1.03 (53
Temperature factor from Table 2b 0.6 {53
Energy lost from water storage, kWh/year G X (51 % {52) % (53) = 1.03 (54}
Enter (50) or (54} in (55) 1.03 {58
Water storage loss calculated for each month {{B8m = (BE) ~ (4 1)m

BBy | 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | (55

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=| 32.01 | 28.92 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | 32.01 | 30.98 | 32.01 | 30.98 | 32.01 | {57)

Primary circuit loss (annual) from Table 3 II' {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:| 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59;

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
; [ o | o[ o f o f o] o] o | o o | o | &1}

181.58 T 194.38

on to water heating)

{83}
: 18158 | 194.38
Quiput from water heater (zanuall: . 2036.18 |(‘c’*‘
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 ]
(55)m=| 91.98 | 81.71 | 87.32 | 80.37 | 80.28 | 73.91 | 73.05 | 77.31 | 76.27 | 83.24 | 85.39 | 90.47 | (%)

include (567)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating

Metabolic gains (Table 5), Watts
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec

{68m=| 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 {86}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(57)m=| 19.73 | 17.52 | 14.25 | 10.79 | 8.06 | 6.81 | 7.36 | 9.56 | 12.83 | 16.3 | 19.02 | 20.28 | (&7}

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(65)mi= | 199.34| 201.41 | 196.2 | 185.1 | 171.09 | 157.93 | 149.13 | 147.06 | 152.28 | 163.37 | 177.38 | 190.55 | (58)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
-(69‘>rn=| 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | (59}

Pumps and fans gains (Table 5a)
o= 0 [ o | o | o [ o | o | o | o | o[ o | o | of (76}

Losses e.g. evaporation (negative values) (Table 5)
(71;n—==| -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | oy
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DER WorkSheet: New dwelling design stage

Water heating gains (Table 5)

(72 | 123.63| 12159 | 117.37 | 111.63 | 107.9 | 102.65 | 98.19 | 103.91 | 105.94 | 111.88 | 118.59 | 1216 | (72)
Total internal gains = O3+ BT+ (B8 + (8 + (78m - {THm + {72}
(7oyme | 300.71 | 397.54 | 384.83 | 36453 | 344.07 | 324.4 | 31169 | 31754 | 328.06 | 34856 | 372 | 389.43 {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 a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
North  osx[ o077 | «| 145 | x| 1063 063 | «| o7 | = | 4.71 |74
North  osx| o077 x 145 | x| 1063 0.63 x 07 | =] 4.71 74
North  gax| o077 145 | x| 1063 0.63 07 | =] 4.71 [ 7
North  gox[ 077 145 | «| 2032 0.63 x| 07 | = | 9.01 |7
North  agx| 077 145 |« | 2082 0.63 s 07 ] =] 9.01 7
North  aex| o077 145 | x| 2032 0.63 [ o7 | = | 9.01 74
North  ogx| o077 145 | x| 3453 0.63 <[ o7 | = | 15.3 74
North  osx| 077 145 | x| 3453 0.63 <] o7 ] =] 15.3 [i74;

No
No
No
No
No
No
No
No
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
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North 11.9% 0.77 X | 0.7 | = | 5.81 |(7~“:§
North (}_gxl 0.77 X | 07 | = | 3.93 |(’,
North 0_9><| 077 X | 0.7 | = | 3.93 |(7~’~')
North O.9x| 0.77 % 0.7 | = | 3.93 |(7’+>
East  oax[ o077 AR 5.76 [ 783
East O\&)xl 0.77 * | 0.7 | = | 11.27 |(76'E
East soc[ o077 x| 07 | - | 18.56 [78;
East  asx[ o077 s 07 | =] 2ror |ew
East c‘}_gxl 0.77 X | 07 | = | 33.18 |(?"‘3)
East o[ o077 « | 07 | = | 33.97 [78)
East o[ o077 x 07 | - | 32.34 i78;
East oax[ o077 x| 07 | = | 27.78 |78}
East O\&)xl 0.77 % | 0.7 | = | 21.59 |(76'E
East soc[ o077 x| 07 | - | 13.38 [78;
East 1.9 0.77 X | 0.7 | = | 7.18 |(7‘3§
East o[ 077 < | 07 | = | 474 [
South o[ 077 < 07 | =] 1372 |o®

- |

- |

| - |

| | - |

| | » | | - |

South  osx[ 077 x | | | x| * | - |
South  gux| 077 | x| 09 | x| 11023 | x| o0es | x| o7 | =[ 3234 s
South oo o077 | x| 09 | x| 11028 | «[ o0es | x| o7 | =| 8234 |8
South  wex| o077 | x| 127 | x| 1023 | «[ o0es | x| o7 | =| 4279 |om
South  o.0x 0.77 | « | 0.96 | | 11487 | «| 0.63 [ x| 0.7 | = | 33.7 72
South  oex| o077 | x| o9 | x| 1as | x| o0es | <] o7 | ~| 33.7 BE
South  oax[ 077 | «[ 127 | x[ t1asr | s [ o0es | x| 07 | = | 4458 |78y
South  oax[ 077 096 | x[ 11055 | x[ oes 07 | = | 32.43 |i78;
South  gax| o077 | x| o9 | x| 11088 | x[ o0 | x| o7 | =| se4as  |ius
South  goc| o077 | x| 127 | x| 110 | «[ o0es | x| o7 | = 4001 |om
South  f.ox 077 | x| o9 | x| 10801 | x| o0es | x| 07 | =] 31.69 s
South  wex| o077 | x| o9 | x| 10801 | x| o0es | x| o7 | =] 31.69 72
South  wax[ 077 | «[ 127 | x[ 10801t | x[ o0es | x| 07 | = | 41.92 BE
South  om[ o077 | «[ o9 | x[ toase | »[ oes | «[ o7 | =] so077 |i7s)
South  osx[ o7 096 | x[ 104ss | x[ oes 07 | = | 30.77 |78
South  gox| o077 | x[ 127 | x| 1048 | <[ o0es | x| o7 | =[ a0m |75
South  aex| o077 | x| o9 | x| 10189 | «[ o3 | x| 07 | = | 29.89 |7a
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South  nox| o077 | x| o0e | x| 1018 | «[ o0es | x| o7 | =| 2080 |om
South  wgx| 077 | x| 127 | x| 10189 | x[ o0e3 | x| o7 | =[ zesa |um
South  oex| o077 | x| o9 | x| ss0 | [ o0es | x| o7 | =| 2423 |om
South  oax| o077 x 096 | x| s | x| oss x 07 | =] 2423 s
South  oax| o077 | x| 127 | x| ss9 | x[ o0es | x| o7 | =| 8205 |i7a
South  gac| o077 | x| 0e | x| ssa2 | «x[ o0es | x| o7 | = 126 |us
South  gex| o077 | x| o9 | x| ss42 | «[ o0es | x| o7 | =] 1626 |om
South  nod| 077 | x| 127 | x| ss42 | «[ o0e3 | x| o7 | = 2151 |om
South  agx| o077 | x| o9 | x| 44 | x| o3 | x| 07 | = | 11.85 72
South  osx| o077 |« o9 | x| 404 | [ o0e | x| o7 | = | 11.85 [72)
South  osx| 077 x 127 | x| a4 | x| oss x 0.7 | - | 15.68 [i7a;
Solar gains in watts, calculated for each month {B%m = Sum{74)m . (82m

83im= | 6548 | 112.03 | 15955 | 208.28 | 2445 | 248.07 | 236.91 [ 2088 [ 17611 [ 12605 | 7865 | 5591 | 83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

{B4)m= | 465.18| 510.47 | 544.38 | 572.8 | 588.56 | 572.47 | 548.6 | 526.34 | 504.17 | 47461 | 450.65 | 445.34 | (@45
L R R

(°C)

@sim= | 19.78 | 19.78 | 19.79 | 198 | 19.8 | 1981 | 1981 | 19.81 | 19.81 | 19.8 | 19.79 | 19.79 | (28)

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

{89)mr| 1 | 0.99 | 0.99 | 0.97 | 0.91 | 0.75 | 0.54 | 0.59 | 0.85 | 0.97 | 0.99 | 1 | (39}

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

<9o;m=| 17.83 | 18.02 | 18.38 | 18.87 | 19.35 | 19.69 | 19.79 | 19.78 | 19.59 | 19.01 | 18.34 | 17.8 {om
HA = livingaea + (4} = 0.3 (%1}

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
-(92)rr3:| 18.33 | 18.51 | 18.83 | 19.28 | 19.71 | 20.03 | 20.14 | 20.13 | 19.93 | 19.4 | 18.8 | 18.31 | {32)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
{93ym= | 18.33 | 18.51 18.83 | 19.28 | 19.71 | 20.03 | 20.14 | 20.13 | 19.93 19.4 18.8 18.31 (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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:

tosie= | 099 | 099 | 098 | 096 | 091 | 077 | o058 | 063 [ 085 [ 09 [ 099 | 1 | (34)
Useful gains, hmGm , W = (94)m x (84)m
(o5 | 462.41 | 50559 | 534.85 | 550.65 | 533.14 | 441.92 | 320.26 [ 331.26 [ 43047 [ 45757 | 44586 | 44315 | (25}
Monthly average external temperature from Table 8
(96}n‘:=| 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (o8}
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Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(57 |1370.65| 1326.32| 1198.75| 997.72 | 768.46 | 516 | 336 | 353.4 | 555.98 | 844.19 |1126.97| 1365.15| (67}
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(9o m= | 675.73| 551.53 | 493.94 | 321.89 | 175.08 | 0 | 0 | 0 | 0 | 287.64 | 490.4 | 685.97
Total per year (KWhivear = SumiSsi sar = 3682.18 |<93}
Space heating requirement in kWh/m?/year (99)

This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0"if none

Fraction of space heat from community system 1 —(301) = (302;

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community boilers

Fraction of total space heat from Community boilers {302) x (303a) = (30421)

(303a)

Factor for control and charging method (Table 4¢(3)) for community heating system (305)

Distribution loss factor (Table 12¢) for community heating system 1.05 {308)

Annual water heating requirement 2036.18

If DHW from community scheme:

Water heat from Community boilers (B4) x {303 x {305) x (306) = (:3103)
Electricity used for heat distribution 001 « {(3073). {3078} + (310a)...{3100)] = (313;
Cooling System Energy Efficiency Ratio II'('&M)
Space cooling (if there is a fixed cooling system, if not enter 0) = {107} = (314} = II|(315;
Electricity for pumps and fans within dwelling (Table 4f):

mechanical ventilation - balanced, extract or positive input from outside IIl(asﬁa)
warm air heating system fans II'(S-?%)
pump for solar water heating II'(S,S()Q)
Total electricity for the above, kWh/year =(330a) + {330b} + (330¢) = II'(%‘:)
Energy for lighting (calculated in Appendix L) (332)
Electricity generated by PVs (Appendix M) (negative quantity) (:333‘:
Electricity generated by wind turbine (Appendix M) (negative quantity) II'(SB-"J}

R

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
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DER WorkSheet: New dwelling design stage

CO2 from other sources of space and water heating (not CHP)

Efficiency of heat source 1 (%) i iners is CHP using two fuels repeat (3673} 10 (386 for the second fug! 94.3 {3672
CO2 associated with heat source 1 [{307h)-+{3100 « 100 + {367h « | 0.22 | | 1375.32 |(36.7)
Electrical energy for heat distribution HA13) x | 0.52 | = | 3116 |a@m
Total CO2 associated with community systems (363)...(366} + (368)...{372) = (:373:
CO2 associated with space heating (secondary) (308 % | 0 [ = | 0 [@74)
CO2 associated with water from immersion heater or instantaneous heater (212} x | 0.22 | = | 0 |(:3;~£)
Total CO2 associated with space and water heating (373 5 974} + (37E) = (3?6}
CO2 associated with electricity for pumps and fans within dwelling  (z313: x [ o052 | = | 0 [a7s)
CO2 associated with electricity for lighting (35290 ¥ | 0.52 | = | 18083 |a7e

Energy saving/generation technologies (333) to (334) as applicable

ltem 1 0.52 x 0.01 = 35400 s
Total CO2, kg/year sum of {378}, {382} = 1233.21  |(383;

Dwelling CO2 Emission Rate 383!+ (%) =
El rating (section 14)
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TER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.25
Address : 2BCH (N) semi detached, Land North of Sefter Road, Bognor Regis, PO21 3FF

Area(m?) Av. Height(m) Volume(m?3)
Ground floor m('ia) x | 259 |(2a) - | 16.14 |(3a)
First floor (-m) x | 233 |<2b; - | 150.63 |(3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1€)+.....(1n) (4)
Dwelling volume (3a)+{Ab) I3 H38) - 43 = (5)

main secondary other total m?3 per hour
heating heating

Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | %40 = IIluca

Number of open flues | 0 | + | 0 | + | 0 | = | 0 | K30 = IIl(%)
| x10 = e

Number of intermittent fans

Additional infiltration {9107 = 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 025 - {02 x {14} + 100} = 0 (15}
Infiltration rate B G - O+ (125 + (137 + (18] = 0 {16}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then (18} = {17} + 20}+(5). otherwise (18} = (16) 0.43 (18}
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 0 (19
Shelter factor {20} =1 -{0.075 x {19)] = 1 (20
Infiltration rate incorporating shelter factor {21) = {18) x {20) = 043 213

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Novl Decl

Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |
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TER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(223)m4 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |

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

0.55 | 0.54 | 053 | 0.47 | 0.46 | 0.41 | 0.41 | 0.4 | 0.43 | 0.46 | 0.48 | 0.51 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: IIl(zsa‘;

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

@aamd o | o | o | o | o | o o[ o f o f of o o] (248)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)

gaomd o [ o ] o ] o] o | o | o o of of of o (2:h)

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)
<j24<:)m=| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (245)

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]

| 058
4c) or ( :
(25)
= N

Doors Type 2

LA )+ 0.04] = 1.92 {27

Windows Type 1 1.45 x1/
Windows Type 2 4 x4/

1
T4 1.4 )+ 0.04] = (7

Windows Type 3 amiiaood = [ e | @7
Windows Type 4 s ) 004) = [ 427 &7
1

T

1

Windows Type 6 U140+ 004 = m @7

Windows Type 7 s 18004 = [ 197 27
Floor Type 1 [ 623 | «| o013 | =| osoee | | | | |z
Floor Type 2 | ss42 | x| o013 | =| 7504509 | | [ | | =8}
Walls Typel | 588 | [ 424 | | 164 | »[ o018 | =] o3 | | [ | [izo
Walls Type2 | 1549 | | o | | 1549 | «[ o018 | =| 279 | | | | |2
Walls Type3 | 6433 | | 85 | | 583 | x| o018 | =| 1005 | | | | |iz9;
Walls Type4 | 1634 | [ o | | 1634 | x| o018 | =] 200 | | | | 2
Roof | 6265 | | o | | 665 | <[ o013 | =] 84 | | | | |0

Total area of elements, m? 231.34 (31
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TER WorkSheet: New dwelling design stage

Party wall [ 193 | «] o | <[ o | | | ] =

* 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, WK =S (A x U) (26)..(30) + (32} = 48.39 (33

Heat capacity Cm = S(Ax k) {(28).400) + (32 + (3T3). (320) = 9325.85 (34
Thermal mass parameter (TMP = Cm + TFA) in kd/m2K indicative Valus: 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 (3=3t:

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (33) + {36] = 70.3 (37}
Ventilation heat loss calculated monthly {38)m = 0.33 x {25y ¥ (5)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
38m=| 3578 | 35.46 | 3515 | 3367 | 3339 | 3211 | 3211 | 31.87 | 326 | 3339 | 33.95 | 34.54 (a8
Heat transfer coefficient, W/K (38 = {37} + (38m
(39)mie= | 106.09| 105.77 | 105.45 | 103.97 | 103.7 | 102.41 | 102.41 | 10217 | 102.91 | 103.7 | 104.26 | 104.84

Averags = Sum{39. . /1 2= 103.97 {39}

Heat loss parameter (HLP), W/m2K (A0 = (39 + {4)

(40 1.49 | 1.49 47

Nurs (Ta

(41

Asslimed occupancy, N {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
if TFAL13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 | 88.05 | {43}
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
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 Vd,m = factor from Table 1¢ x (43)

{44)m=| 96.85 | 93.33 | 89.81 | 86.29 | 82.77 | 79.24 | 79.24 | 82.77 | 86.29 | 89.81 | 93.33 | 96.85

Total = Sumidd), ., = 105658  |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45hme | 143.63| 125.62 | 129.63 | 113.01 | 108.44 | 93.57 | 86.71 | 995 | 100.69 | 117.34 | 128.09 | 139.1

Total = Sumids) . = 138534 |45}
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 2154 | 18.84 | 19.44 | 16.95 | 16.27 | 14.04 | 13.01 | 14.93 | 15.1 | 17.6 | 19.21 | 20.86 | (48}
Water sforage 1oss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 150 (47

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): 1.55 (48}

Temperature factor from Table 2b 0.54 (49
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TER WorkSheet: New dwelling design stage

Energy lost from water storage, kWh/year (48} x (43) = 0.84 {50}
b) If manufacturer’'s declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) II' 51
If community heating see section 4.3

Volume factor from Table 2a 0 (52
Temperature factor from Table 2b 0 {53
Energy lost from water storage, kWh/year G X (51 % {52) % (53) = 0 (54}
Enter (50) or (54} in (55) 0.84 {58
Water storage loss calculated for each month {{B8m = (BE) ~ (4 1)m

(56 | 25.98 | 23.47 | 25.98 | 25.14 | 25.98 | 25.14 | 25.98 | 25.98 | 25.14 | 25.98 | 25.14 | 25.98 | (58)

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‘>rn=| 25.98 | 23.47 | 25.98 | 25.14 | 25.98 | 25.14 | 25.98 | 25.98 | 25.14 | 25.98 | 25.14 | 25.98 | (57;

Primary circuit loss (annual) from Table 3 II' {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:| 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59;

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
; [ o | o[ o f o f o] o] o | o o | o | &1}

175.75 T 188.34

on to water heating)

{83}
_ 17575 | 188.34
Cuiput from water heater (znnualh. 1965.14 |Uc/*‘
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 ]
(jﬁfj);n:l 87.15 | 77.35 | 82.5 | 75.7 | 75.45 | 69.24 | 68.23 | 72.48 | 716 | 78.41 | 80.71 | 85.64 | (&5

include (567)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating

Metabolic gains (Table 5), Watts
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec

{68m=| 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 | 113.36 {86}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(57)m=| 19.73 | 17.52 | 14.25 | 10.79 | 8.06 | 6.81 | 7.36 | 9.56 | 12.83 | 16.3 | 19.02 | 20.28 | (&7}

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(65)mi= | 199.34| 201.41 | 196.2 | 185.1 | 171.09 | 157.93 | 149.13 | 147.06 | 152.28 | 163.37 | 177.38 | 190.55 | (58)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
-(69‘>rn=| 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | 34.34 | (59}

Pumps and fans gains (Table 5a)
o= 3 [ 3 | 3 | s [ a3 | 3 | s | s | s [ s ] 3| 5| (76}

Losses e.g. evaporation (negative values) (Table 5)
(71;n—==| -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | -90.69 | oy
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TER WorkSheet: New dwelling design stage

Water heating gains (Table 5)

(73 | 117.14| 115.1 | 110.88 | 105.14 | 101.41 | 96.16 | 91.7 | 97.42 | 99.45 | 105.39| 112.1 | 115.11 | 72)
Total internal gains = {68y + B+ B8im -+ (89w + (70 + (T + {72)m
t7me= | 396.22 | 394.05 | 381.34 | 361.04 | 34058 | 320.91 | 3082 | 314.05 | 324.57 | 345.07 | 368.51 | 385.95 {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 a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
North  osx[ o077 | «| 145 | x| 1063 063 | «| o7 | = | 4.71 |74
North  osx| o077 x 145 | x| 1063 0.63 x 07 | =] 4.71 74
North  gax| o077 145 | x| 1063 0.63 07 | =] 4.71 [ 7
North  gox[ 077 145 | «| 2032 0.63 x| 07 | = | 9.01 |7
North  agx| 077 145 |« | 2082 0.63 s 07 ] =] 9.01 7
North  aex| o077 145 | x| 2032 0.63 [ o7 | = | 9.01 74
North  ogx| o077 145 | x| 3453 0.63 <[ o7 | = | 15.3 74
North  osx| 077 145 | x| 3453 0.63 <] o7 ] =] 15.3 [i74;

No
No
No
No
No
No
No
No
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
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North
North
North
East
East
East
East
East
East
East
East
East
East
East
East

South
South
South
South
South
South
South
South
South
South
South
South
South
South
South
South

RS
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0.9x 077 | x| 145 | x| 1312 | x| o0es | x| 0.7 | -] 581 |74
pox[ o7z | x| 145 | x| sse | x| o0es | x| 07 | - | 393 |74
oox[ o077 | x| 145 | x| sse | x| o0es | «] 07 | = | 3.93 74
omx| 077 x 1.45 | x| ss6 | [ oes x 07 | - | 393 |74
oo o077 | x| o9 | x| 1984 | x| o0es | x| o7 | =] 5.76 |78}
oo o077 | x| o9 | x| 342 | x| o0es | x| o7 | =] 1127 s
09¢| o077 | x[ o0e | x[ es2z | «[ o063 |x[ o7 | = | 18.56 [78;
0.9 077 | x| o9 | x| 9228 | x| o0es | x| 07 | - | 27.07 |7s
pox[ o077 | x| o9 | x| 11300 | x| o0es | x| o7 | =] 3318 |om
om| o077 |« o9 | x| 1577 | x| o0es | x| o7 | = sser |um
osx| 077 x 096 | x| 11022 | x| oss x 07 | =] 8234 |8
oax[ o7z | x| o9 | x| oe4es | x| o0es | x| 07 | - | 27.78 B&E
oo o077 | x| 09 | x| 7ese | x| o0es | x| 07 | = | 21.59 BE:
ool o7 | x| o9 | x| 4ass9 | «| o0 | x| o7 | - 13.38 |7
0.9 077 | x| o9 | x| 2449 | x| o0e3 | x| 07 | - | 7.18 |7s
oo o077 | <[ o9 | x| 115 | x| o0e |« 07 | = | 474 B8

| «| | * | | » | | <[ o7 | = | 13.72 |i7s)

| I

| |

| |

- |
- |
| | -1
| | » | | -1 3

om| o077 | x| o9 | x| 11023 | x| o0es | x| o7 | =] se34 |us
oo] o077 | x| o9 | x| 11023 | x| o0es | x| o7 | =] s34 |us
pox| o7z | o[ 127 x| 11023 |« 0es | x| 07 | = 4279 |
pox[ 077 | x| o9 | x| 11487 | x| o0es | x| oz | = | 33.7 BE
oox| o077 | <[ o9 | x| 11487 | x| o0es | «| o7 | =] 33.7 [
omx| o077 |« 12z | x| 11487 | x| o0es | x| o7 | =] 4as8s |o®
osx| 077 x 096 | x| 11085 | x| oss x 07 | =] 8243 |os
oo o077 | x| o9 | x| 11085 | x| oes | x| o7 | =] se4z |us
sox| o7z | x| 127 | x| 1108 | <[ 0es | x| 07 | = 4001 |om
socl o077 | x| o0s | x| 10801 | x| o0es | x| o7 | =] 819 [om
ogx| o077 | x| o0s | x| 10801 | x| o0es | x| o7 | =] 819 [0
oo o077 |« 12z | x| 1e01t | x| o0es | x| o7 | =] 4192 |om
omx| o077 | «| o9 | x| 10489 | x| o0es | «| o7 | =] sorr |o®
osx| 077 x 096 | x| 10480 | x| oss x 07 | =] sor7r s
gox| o7z | [ 127 | x| 10ase | <[ o0es | x| o7 || 4071 s
ool o077 | x| o9 | x| 10189 | «| o0es | x| o7 | =] 208 |om
FERE'J612° Ve sion: 1.0.4.25 (SAP 9.92) - http://www.stroma.com Page 6 of 9



TER WorkSheet: New dwelling design stage

South  nox| o077 | x| o0e | x| 1018 | «[ o0es | x| o7 | =| 2080 |om
South  wgx| 077 | x| 127 | x| 10189 | x[ o0e3 | x| o7 | =[ zesa |um
South  oex| o077 | x| o9 | x| ss0 | [ o0es | x| o7 | =| 2423 |om
South  oax| o077 x 096 | x| s | x| oss x 07 | =] 2423 s
South  oax| o077 | x| 127 | x| ss9 | x[ o0es | x| o7 | =| 8205 |i7a
South  gac| o077 | x| 0e | x| ssa2 | «x[ o0es | x| o7 | = 126 |us
South  gex| o077 | x| o9 | x| ss42 | «[ o0es | x| o7 | =] 1626 |om
South  nod| 077 | x| 127 | x| ss42 | «[ o0e3 | x| o7 | = 2151 |om
South  agx| o077 | x| o9 | x| 44 | x| o3 | x| 07 | = | 11.85 72
South  osx| o077 |« o9 | x| 404 | [ o0e | x| o7 | = | 11.85 [72)
South  osx| 077 x 127 | x| a4 | x| oss x 0.7 | - | 15.68 [i7a;
Solar gains in watts, calculated for each month {B%m = Sum{74)m . (82m

83im= | 6548 | 112.03 | 15955 | 208.28 | 2445 | 248.07 | 236.91 [ 2088 [ 17611 [ 12605 | 7865 | 5591 | 83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

aaym= | 461.7 | 506.98 | 54089 [ 569.32 | s85.08 | 568.98 [ 545.11 | 522.85 | 50068 | 47112 [ 447,16 | 44165 | (@4}
L R R

(°C)

@sim= | 19.60 | 19.69 | 19.7 | 19.71 | 19.72 | 19.73 | 19.73 | 19.73 | 19.72 | 19.72 | 19.71 | 19.7 | (28)

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

{89)mr| 1 | 0.99 | 0.99 | 0.97 | 0.92 | 0.77 | 0.56 | 0.61 | 0.86 | 0.97 | 0.99 | 1 | (39}

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

(90;m=| 17.55 | 17.76 | 18.13 | 18.66 | 19.18 | 19.57 | 19.7 | 19.69 | 19.45 | 18.82 | 18.11 | 17.53 {om
HA = livingaea + (4} = 0.3 (%1}

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
-(92)rn:| 18.09 | 18.28 | 18.62 | 19.1 | 19.57 | 19.94 | 20.07 | 20.06 | 19.82 | 19.24 | 18.6 | 18.08 | (32}

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
@sm=| 18.09 | 1828 | 1862 | 19.1 19.57 | 19.94 | 20.07 | 2006 | 1982 | 1924 | 186 | 18.08 (%3

. .

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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:

tosie= | 099 | 099 | 098 | 096 | 091 | 070 | o061 | o065 [ 087 [ 097 | 099 | 099 | (34)
Useful gains, hmGm , W = (94)m x (84)m
o5 | 458.88 | 502.13 | 531.60 | 548.61 | 534.57 | 450.28 | 332,30 | 3423 [ 43380 [ 45519 | 44245 | 43061 | (25}
Monthly average external temperature from Table 8
(96}n‘:=| 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (o8}
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Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(57 |1463.34| 1415.14| 1277.87| 1060.59| 815.92 | 546.7 | 355.33 | 373.64 | 588.83 | 896.19 | 1199.1 |1454.98| (@7
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(9o m= | 747.32| 613.54 | 555.17 | 368.62 | 209.32 | 0 | 0 | 0 | 0 | 328.11 | 544.79 | 755.44
Total per year (KiWhjvear) = Sumi®) s = 4122.31 |(93§

Space heating requirement in kWh/m2/year (39}

Space heating:

Fraction of space heat from secondary/supplementary system 0 {261}
Fraction of space heat from main system(s) (202) = 1 - {207} = 1 {202}
Fraction of total heating from main system 1 {204) = (202} < [1 - (203}} = 1 {204)
Efficiency of main space heating system 1 93.5 (208)
Efficiency of secondary/supplementary heating system, % 0 {208}

| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWh/year
Space heating requirement (calculated above)

| 74732 61354 | 55517 | ses62 [ 20032 o | o | o [ o [a2811[ 54470 78544 ]

Water heating
Output from water heater (calculated above)
| 192.87| 170.1 | 178.87 | 160.67 | 157.68 | 141.23 | 135.95 | 148.74 | 148.34 | 166.59 | 175.75 | 188.34

Efficiency of water heater 79.8 {216}

217ym-| 88.08 | 87.94 | 8764 | 8696 | 8557 | 798 | 798 | 798 [ 798 [ 650 [ 8763 | 8814 (217}

Fuel for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(21'3-)m:| 218.98| 193.42 | 204.11 | 184.76 | 184.27 | 176.98 | 170.37 | 186.4 | 185.9 | 192.39 | 200.54 | 213.68

Totad = Sum{2i9a), ,, = 231179 [wz19)
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 4408.89

Water heating fuel used 2311.79

Electricity for pumps, fans and electric keep-hot

central heating pump: (235¢)
boiler with a fan-assisted flue (2302)
Total electricity for the above, kWh/year sum of {230a}.. {2309 = {231

Electricity for lighting (232}

ARUgPISTRICT

roms FeAB'2012°¥tsion: 1.0.4.25 (SAP 9.92) - http://www.stroma.com Page 8 of 9



TER WorkSheet: New dwelling design stage

Energy Emission factor Emissions

kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) 211 x = (251)
Space heating (secondary) {219} « = II'(QGS)
Water heating 213 x - (2‘34 )
Space and water heating (281} + (262} + (283} + (264) = [ raster |ees
Electricity for pumps, fans and electric keep-hot (831} = (2:37;
Electricity for lighting {23z » = (4‘6”“’\
Total CO2, kg/year sum of (265)...(271) = (372)
TER =
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