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Figure 1: Site Plan
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Discharge Condition - Walberton

In keeping with requirements of planning, this statement comprises:
e A Building Regulation baseline energy assessment for the proposed development.
e  Energy conservation measures to be undertaken in the design of the development.
e Acalculation of energy savings that are to be achieved as a result of energy efficient measures.
e Acalculation of CO: savings that are to be achieved as a result of energy efficient measures.

Linden Homes has placed considerable emphasis on utilising passive design measures and targeting fabric efficiency
in order to mitigate energy use. In conjunction with high levels of air tightness and proposed Accredited Construction
Details (ACD) to all wall junctions; energy consumption for heating will be dramatically reduced, providing home
owners with a comfortable, efficient and cost effective dwelling. Highly efficient mechanical ventilation will ensure
the dwellings will remain well ventilated and provide a comfortable living environment for home owners.

The overall fabric energy efficiency specification significantly improves on the requirements of Part L1A 2013 , and
shows that the development will reduce CO:2 requirements and supply energy efficiently. The proposal demonstrates
that all units will achieve a reduction in Dwelling Emission Rates 10.01 % better than a Part L1A 2013 baseline.

Table 1: Key Figures

Total development CO> demand Part L1A 2013 (TER) 304,954 { KGCO,/Year

Total development energy demand Part L1A 2013 (TER) 1,289,724 | kWh/Year

Actual development €Oz demand (DER) Part L1A 2013 274 433 ¥ KGCOs/Year
Regs & Improvements {TER's)

Actual development COs demand {DER) Part L1A 2013 1,130,125 § kWh/Year

Percentage CO; improvement through fabric/control 1001 { %

Percentage energy improvement through fabric/control 12371 %

Fabric Energy Efficiency and low carbon technology measures reduce CO2 emissions by 10.01 % and energy demand
by 12.37 % over a 2013 baseline unit.

The reduction in carbon emissions and energy through a fabric approach is in excess of the 10% reduction required
by of Arun District Council and Condition 20 of application WA/44/17/0UT.
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Discharge Condition - Walberton

The following report sets out Linden Homes intentions with regards to energy and sustainability to discharge
Condition 20 of application WA/44/17/0UT.

Condition 20 reads as follows:

At least 10% of the energy supply of the development shall be secured from decentralised and
renewable or low carbon energy sources (as described in the glossary at Annex 2 of the National
Planning Policy Framework, March 2012). Details and a timetable of how this is to be achieved for
each phase or subphase of development, including details of physical works on site, shall be
submitted to and approved in writing by the local Planning Authority before any development in
that phase or sub phase begins. The development shall be implemented in accordance with the
approved details and timetable and retained as operational thereafter, unless otherwise agreed
in writing by the Local Planning Authority.

Reason: In order to secure on site renewable energy in accordance with national planning policy,
in accordance with Policy GEN7 of the Arun District Local Plan.
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A baseline total energy demand has been established for the proposed development. Reductions in demand due to
energy conservation measures are considered and form the basis of the renewable energy strategy which follows.

Floor plans for the development have been used in conjunction with an outline accommodation schedule and building
specifications to prepare initial preliminary SAP Calculations on a sample of unit types. SAP calculations have been
carried out to Approved Document Part L1A 2013. The relevant energy loads have been collated from the full SAP
calculation sheets and entered into a spread sheet that can be found in the appendices, which calculates the total
energy and CO; demand.

Regulated Energy Demand is calculated from the energy associated with space heating, hot water and fixed electrical
demands (for lights, fans and pumps).

Unregulated energy is the annual electrical energy demand from appliances and would be calculated using the
methodology as suggested by SAP2012. SAP calculations are extended to allow for CO» emissions associated with
appliances and cooking, and to allow for site-wide electricity generation technologies.

Total Energy Demand for the development is calculated from the regulated energy demand figures given above and
an additional energy demand associated with unregulated energy.

CO: emissions from appliances use equation L14

L14= Ea X Electricity/ TFA

Where Electicity is the emission factor for electricity (SAP 2012 Table 12)
CO: emissions from cooking uses equation L16

L16= (119 +24N)/TFA

Where N= 1+1.76x {1-exp (-0.000349x (TFA-13.9)2} +0.0013x (TFA-13.9)

Total Energy Demand is used in the final analysis to determine the contribution which renewable energy technology
makes to total energy requirements for the development once energy conservation measures have been considered.

Energy savings are measured in terms of a reduction in CO2 emissions and kWh, which are calculated from their
association with a particular fuel source. CO2 Conversion Factors have been taken from Table 2, Building Regulations
Part L1A 2013:

Table 2: Fuel Conversion factors

B

=

Electricity 0.519 (Displaced 0.519)

N

Gas 0.216
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Thermal insulation levels and air tightness standards for the baseline case are assumed to just meet the requirements
Part L1A 2013 of Building Regulations. The unit is assumed to have conventional gas boilers with efficiency of 88.6%

to provide space heating and hot water.

Table 3: Predicted Carbon Emissions: Part L1A 2013 Compliant Unit (TER) including Non domestic where applicable

rt L1A 2013
Complant U 775,334 0 427,348 | 13,125 73,917 0 1,289,724
CO, Associated
with total 167,472 0 92,307 6,812 38,363 0 304,954
Energy
Demand (kg/a)
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The accepted standard approach to reducing carbon dioxide emissions in the built environment is as follows;
1. Reduce energy demand (be lean)
2. Supply energy efficiently (be clean)

3. Userenewable energy (be green)

Figure 2: Energy Hierarchy
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Energy demand reduction provides the greatest opportunity for minimising a building’s potential CO, emissions.
Design strategies typically include building form and fabric measures (passive design) and energy efficient building
services (active design). Focusing on form and fabric, in particular at an early stage in the building process, is often
the most cost effective way to reduce energy and consequently CO; emissions.

As required by the energy hierarchy, the overall energy demand for the development will be reduced by implementing
energy efficiency measures as far as practically and economically possible.

To reduce demand for space heating, emphasis has been placed on providing a very high standard of fabric and
reducing heat loss through the building envelope. Approved Document Part L1A 2013 sets out the limiting fabric
parameters for each of the building elements. Each stated value represents the area-weighted average U-value. Table
1 details the proposed U-values for the development along with anticipated percentage improvements over the
maximum allowable average weighted U-values in Part L1A 2013. A strong emphasis has been placed on improving
the building fabric with the minimum improvement over the average weighted U value being at least 25% to ensure
the development’s heating and cooling demands are reduced.

To further minimise heat loss through the building envelope, air leakage will be made a priority. The airtightness of
the dwellings will be set to a level of 4.5m3/h/m?. Such a level of airtightness, along with the proposed enhanced fabric
measures, will increase comfort and warmth as well as save future residents money on energy bills.

Repeated thermal bridges such as timber studs or mortar joints are already covered by U value calculations. Non-
repeating thermal bridges are intermittent and occur at specific points in the construction. They are often caused by

L
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Discharge Condition - Walberton

discontinuities in the thermal envelope. They commonly occur around openings and other instances where materials
of different thermal conductivities form part of the external envelope, as illustrated in Figure 3.

Accredited construction details for all wall junctions will be specified to minimise the effects of non-repeating thermal
bridging and reduce heat loss further. By specifying and ensuring that ACDs are designed into the build, CO; emissions
can be reduced by up to 5%.

The use of ACDs will provide a continuous ‘blanket’ around the dwellings, minimising gaps in the insulation.

All dwellings will be specified to have 100% of their lighting outlets classed as low energy, thus reducing the future
homeowner’s electricity bill. Orientation and layout have also been given consideration to help limit heat loss in winter
and maximise the potential for free cooling in summer, to limit the risk of overheating.

Overall the proposed passive design measures for this development will provide households with a resource to reduce
their energy demand and heat their homes to a satisfactory standard at an affordable cost.

The proposed specification will provide a robust long term solution, future proofing the dwelling for years to come.

Figure 3: Wall-Floor Junction Detail

This image, alongside showing the temperature distribution for the same junction, is taken directly from thermal
modelling software
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It is Linden Homes intention to use a fabric only approach to achieve the desired CO; savings.

The benefits to a fabric only approach are:

A high performance building fabric that maximises thermal performance and minimises air leakage from the
outset, resulting in a reduced need for energy.

This eliminates the need for expensive and sometimes unsightly bolt-ons such as photo-voltaics and
renewable energy generators.

A fabric-first approach also guarantees the building’s performance over its lifespan, without the need for
additional maintenance.

Decreases the need for occupants to use energy through fabric performance and design, rather than by
relying on the end-user learning how to use complex devices and building controls.

This makes for a simple, easy-to-use building with low upkeep.

The following sections in this report set out the building fabric and other low carbon technologies that Linden Homes
intend to adopt on the site.

The indicative U Values for the scheme are shown in the table below along with the anticipated percentage
improvement over the maximum allowable average area weighted U Value in Part L1A 2013.

Table 4: Proposed U Values - Houses

\\\

ity

/

External Walls 0.30 30.00%
Party Wall 0.20 0 100.00%
Floor 0.25 0.13 48.00%

Cold Roof 0.20 0.10 50.00%
Warm/Flat Roof 0.20 0.15 25.00%
Windows 2.0 1.4 30.00%
Air Tightness 10 45 55.00%
Average Y Value 0.15 0.049 67.33%
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There are many benefits of decentralised heat generation and Combined Heat and Power (CHP) in terms of cost and
CO2 emissions savings. However, technology such as this is more significant for larger developments, ideally
complimented with some non-residential use of heat and electricity. The proposed development size of 175 dwellings
is at the low end of what the industry tends to view as viable for such systems. The development is for residential
dwellings only and this will result in ‘peaky’ thermal demands with little anchor load to enable efficient operation of
gas fired CHP. This option also risks the potential to increase costs to residents.

The site is neither sufficiently dense nor large enough to warrant investment from 3rd party managing agents or
Energy Supply Companies (ESCos). The proposed development would need to be run by an independent
agent/company and there would be very little if any interest among existing ESCos in servicing such a small-scale
system. Even if it was possible, the cost of managing fuel procurement, customer billing, operation and maintenance
would lead to disproportionally and unnecessary high service charges to residents compared to the provision of heat
from individual gas boilers.

Multiple Connections from the primary heat main to each house would increase the distribution losses on the heat
network as well as increase capital costs for the energy infrastructure. The Installation of a communal heating system
would also risk the site becoming isolated limiting any potential connection to a larger district network in the near
future to deliver low carbon heat more cost effectively.

Overall this option has been discounted because communal gas boilers do not offer any efficiency gains over individual
gas condensing boilers once distribution losses are accounted for.

Individual Gas Boilers

Individual gas condensing boilers have many advantages. They can be highly efficient, have much lower NOx emissions
and lower installation costs. Reliability and maintenance requirements are well understood ensuring low costs of
installation, operation and maintenance. Homeowners are also very familiar with the concept of gas central heating.

It is proposed that highly efficient mains gas condensing boilers with efficiencies of circa 89.30% SEDBUK2009 are to
be installed. The boilers will incorporate optimum start, weather compensation and full zone controls to ensure
efficient operation. The cylinders will be highly insulated to ensure that the heat loss per day is kept to a minimum.

ARUN DISTRICT COUNCIL WA/24/19/DOC



No Weather Compensation

Cylinder:

No Weather Compensation

Unregulated energy will be reduced across the site by ensuring:

e All white goods, where supplied by Linden Homes will conform to EU energy labelling scheme.
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Using the energy efficiency improvement measures as indicated, a revised predicted energy demand can be
calculated to show:

Table 5: Predicted Total Energy Demand: Improved building fabric, controls, and gas boilers

2013 Compliant 775,334 0 427,348 13,125 73,917 0 1,289,724
Units (TER)

N

CO; Associated
with total Energy 167,472 0 92,307 6,812 38,363 0 304,954
Demand (kg/a)

Part L1A 2013

Actual Unit (DER) 666,771 i 363,272 26,169 73,913 0 1,130,125
CO, Associated

with total Energy 144,023 78,467 13,582 38,361 0 274,433
Demand (kg/a) -

When compared against Part L1A 2013 Building Regulations not including unregulated energy:

e Total CO2 demand for the residential units is calculated to be 274,433 kg per annum. This represents a saving

of 10.01 % over the part L1A 2013 compliant figure of 304,954 kg per annum.

e Total Energy demand for the residential units is calculated to be 1,130,125 kWh per annum. This represents

asaving of 12.37 % over the part L1A 2013 compliant figure of 1,289,724 kWh per annum.
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The following options to supply low carbon and renewable energy generation have been explored and discounted
based on the following reasons:

Wind Turbines
Wind turbines have been discounted due to concerns over reliable wind resources. The use of wind turbines are likely
to present aesthetic as well as nuisance issues.

Biomass Boilers

Unsuitable for this development due to fuel storage issues and increased traffic of heavy vehicles supplying biomass.
Individual biomass boilers in the houses are be technically feasible, but would be commercially unviable when
compared to alternative solutions at the required level of energy abatement.

Air Source Heat Pumps (ASHP)
Air source heat pumps could be utilised but would require outdoor space for the fan-coil units to each dwelling. These
outdoor units would be difficult to conceal without affecting the aesthetics of the building facades.

Ground Source Heat Pumps {GSHP})
Discounted on the grounds of costs and available space. Incompatible with individual gas boilers and blocks of
apartments.

Solar Thermal
Unsuitable for blocks of flats and low carbon reduction efficiency compared to photovoltaic systems. Solar hot water
systems for flatted blocks are only suitable where a central boiler plant room is provided to accommodate a central
thermal store.

Solar Photovoltaics {PV}
Solar energy could be a solution to reduce CO2 emissions to satisfy building regulations, however the building fabric
has been improved to ensure compliance is met without the need for renewables.

ARUN DISTRICT COUNCIL WA/24/19/DOC
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Renewable and low carbon technologies have been considered and discounted for justifiable reasons and therefore
the developer has elected for a fabric and renewable approach to meet the necessary energy efficiency and CO»
targets as required by Planning Policy.

The fabric specification has been enhanced significantly. Emphasis has been placed on the attention to detail around
non repeating thermal bridges to ensure that heat loss is further reduced and that an airtight dwelling is achieved. An
efficient mechanical ventilation system is proposed that will introduce fresh air to the building to ensure the internal
comfort of the building is maintained.

The available options for delivery of energy have been appraised and highly efficient individual condensing gas boilers
are the optimal method of supplying the homeowners with efficient, cost effective space heating and hot water.

The heating design will be enhanced by specifying full zone and optimum start controls to ensure that the
homeowners have an effective, easy to control system. A high percentage of internal lights will be low energy which
will reduce energy and CO2 emissions further.

CO2 has been reduced on the scheme through a fabric only approach.

Total Energy and COz savings across the site - Regulated Energy only, are summarised in the table below as follows:

Table 6: Predicted CO2 and Energy Savings

Total development CO; demand Part L1A 2013 (TER) 304,954 { KGCO,/Year

Total development energy demand Part L1A 2013 (TER) 1.289.724 | kWh/Year

Actualdevelopment €Oz demand (DER) Part L1A 2013 274,433 § KGCOs/Year
Regs & Improvements: (TER's)

Actual'development CO; demand {DER) Part L1A 2013 1,130:125 1 kWh/Year

Percentage COz improvement through fabric/control 1001 { %

Percentage energy improvement through fabric/control 1237 1%

Fabric Energy Efficiency and low carbon technology measures reduce CO2 emissions by 10.01 % and energy demand
by 12.37 % over a 2013 baseline unit.

The reduction in carbon emissions and energy through a fabric approach is in excess of the 10% reduction required
by of Arun District Council and Condition 20 of application WA/44/17/0UT.

3]
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Discharge Condition - Walberton

The following pages detail, the actual building specification along with the energy and CO2 outputs from each house
type.

oy
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Table 7: Proposed House Specification

Cold Roof 0.11 400 mm mineral wool {A = 0.044w/mK)
u . 120mm Celotex between the rafters and 12mm Celotex underslung (A
9 | 0.19
g | sloping (warm) = 0.023w/mK)
Flat Roof (warm) 014 165mm ;elotex.tgfffR Deck TA3000 (A = 0.024w/mK) on 9mm ply on
300mm timber joists.
102.5mm Brick
125mm Mineral Wool (L = 0.034w/mK)
External wall 0.21
100mm Aircrete 7.3 N blocks (& = 0.15w/mK)
KL 12.5mm plasterboard
©
= Party 0.00 This is a fully filled cavity wall effectively sealed all sides
Fabric U Values Lintels IG Hi Therm lintels or similar
75mm fibre reinforced screed sand/cement screed laid on vapour
Exposed Floor 0.17 barrier on 100mm Kingspan floor grade insulation on RC podium slab
» to engineers details
_8 175mm concrete floor joists infilled with 150mm white EPS
- Block and Beam 013 polystyrene panels {0.038W/mK)}, overlaid with 125mm Platinum EPS
ground floor ' top sheet {0.030 W/mK) all in accordance with specialist designs and
details.
1.40 U Value
Windows Double glazed with BFRC
0.45 G Figure
Doors 1.50 Front doors to houses.
Thermal Bridging V-value Measured Lengt(hs by AC - Psi Values as per Constructive Details
Accredited Details
. . " Air-pressure test results must achieve air-permeability result of
Ventilation Air Permeability 4.5 <5m3(H.m2) @ 50 Pa
Mechanical ventilation System 3 Greenwood CV2 GIP
Heating Boiler units with 4 or more Cohden5|ng Gas Condensing gas boiler- Ideal Logic System
beds Boiler
Boil its with 3 or | Condensing G
oiler units wi or less oh ensingGas | | Logic Combi ESP1 35
beds Boiler
Heat Emitters Radiators
Controls Time and Temperature Zone Control
Weather Compensation None
Delayed Start Stat Delayed Start Stat installed
Water Heating Range Cylinder 150-210 Litre
Standing Loss 1.23-1.50 kw/24hr
Secondary Heating None
Lighting Low Energy lighting 100%
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Discharge Condition - Walberton

Table 8: Proposed Apartment Specification

Cold Roof 0.11 400 mm mineral wool (A = 0.044w/mK)
o
o
o
o - =
Flat Roof (warm) 0.14 165mm Celqtex tuff R Deck TA3000 (A = 0.024w/mK) on 9mm ply
on 300mm timber joists.
102.5mm Brick
125mm Mineral Wool (A = 0.034w/mK)
External Wall 0.21
100mm Aircrete 7.3 N blocks (X = 0.15w/mK)
12.5mm plasterboard
= | Party 0.00 This is a fully filled cavity wall effectively sealed all sides
=
Lintels IG lintels or similar
Fabric U Values Corridors All corridors to be heated, sheltered walls adjoining corridors to
be fully filled as party walls and to have a U value of 0
75mm fibre reinforced screed sand/cement screed laid on vapour
Exposed Floor 0.17 barrier on 100mm Kingspan floor grade insulation on RC podium
0 slab to engineers details
_8 175mm concrete floor joists infilled with 150mm white EPS
* | Blockand Beam 0.13 polystyrene panels (0.038W/mK), overlaid with 125mm Platinum
ground floor ’ EPS top sheet (0.030 W/mK) all in accordance with specialist
designs and details.
1.40 U Value
Windows Double glazed with BFRC
0.43 G Figure
Doors 1.50 Front doors to apartments
. Measured Lengths by AC - Psi Values as per Constructive Details
Thermal Bridging | Y-Value Accredited Details
R R - Air-pressure test results must achieve air-permeability result of
Ventilation Air Permeability 4.5 <5m3(H.m2) @ 50 Pa
Mechanical ventilation System 3 Greenwood CV2 GIP
. R Condensing . R
Heating Boiler R Ideal Logic Combi ESP1 35
Gas Boiler
Heat Emitters Radiators
Controls Time and Temperature Zone Control
Weather Compensation None
Delayed Start Stat Delayed Start Stat installed
Water Heating NA
Standing Loss NA
Secondary Heating None
Lighting Low Energy lighting 100%
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Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.16
Printed on 13 March 2019 at 10:36:55

...——=__=_===----<-<>-...-.--

Assessed By: Matt Fitzpatrick (STRO003572) Building Type: Flat

A

NEW DWELLING DESIGN STAGE Total Floor Area: 50.66mz?
Site Reference : Walberton Plot Reference: 1 Bed GF

Address : 1 Bed GF, Avisford Grange, Walberton, West Sussex, TBC

Al

Name: Linden Homes Southern
Address : 1A Guildford Business Park , Guildford, Surrey, GU2 8XG

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

CRRRaREERE

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 21.49 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER 18.68 kg/m? QX
L &1&\“\\&\\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\@

Target Fabric Energy Efficiency (TFEE) 55.5 kWh/m?

Dwelling Fabric Energy Efficiency (DFEE) 44.9 KWh/m?

S
RN

R

Element Average Highest

External wall 0.22 (max. 0.30) 0.23 (max. 0.70) OK
Floor 0.13 (max. 0.25) 0.13 (max. 0.70) QK
Roof (no roof)

Openings 1.40 (max. 2.00) 1.40 (max. 3.30) QK

AR

Thermal bnd<<lculated from linear thermal transmittances for each ju \ on

..._____@_@_@uuu00000000@0@00-09->~>~-~-~-~-_-_-_-_-_-~_~__

HaiiSdaiiisiaiaad
Air permeability at 50 pascals 4.70 (design value)
Maximum 10.0 QK

@@

Main Heating system: Database: (rev 440, product index 017929):
Boiler systems with radiators or underfloor heating - mains gas
Brand name: Ideal
Model: LOGIC COMBI
Model qualifier: ESP1 35
(Combi)
Efficiency 89.6 % SEDBUK2009
Minimum 88.0 % QK

//

/

\

/

Secondary heating system: None

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 1 0f2



Regulations Compliance Report

//

.. .--------<-<---aaaanv--~-~-~-~--_

Hot water Storage: No cylinder

AR

Space heating controls TTZC by plumbing and electrical services QK
Hot water controls: No cylinder
No cylinder

M
QK

&N&Y\QN\\\\\\\\K\\%&&\&\\&\\\\&\\\\&\\\\\\\\\\&\\&\\\\\\\\\\\\“

Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% QK

Continuous extract system (decentralised)
Specific fan power: 0.190.18
Maximum 0.7 QX

Overheating risk (South East England): Medium QK
Based on:

Overshading: Average or unknown

Windows facing: North 3m?

Windows facing: South 3.83m2

Ventilation rate: 2.00

Blinds/curtains: Dark-coloured curtain or roller blind

Closed 100% of daylight hours

R

Thermal bridging 0.039 W/meK

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 2 of 2



SAP Input

Ll e

Address:

Located in:

Region:

UPRN:

Date of assessment:
Date of certificate:
Assessment type:
Transaction type:
Tenure type:

Related party disclosure:
Thermal Mass Parameter:

Water use <= 125 litres/ person/ day:

PCDF Version:

1 Bed GF, Avisford Grange, Walberton, West Sussex, TBC
England
South East England

13 March 2019

13 March 2019

New dwelling design stage
New dwelling

Unknown

No related party
Calculated 191.41

True

440

Ll

Dwelling type:
Detachment:
Year Completed:

Floor Location:

Floor O

Living area:
Front of dwelling faces:

Name: Source:

Door 1 Manufacturer

1 BFRC

2 BFRC

Name Gap:

Door 1 mm

1 16mm or more
2 16mm or more
Name Type-Name:
Door 1

1

2

Overshadm

Flat

2018

Floor area: Storey height:
Es:l: :2 (fraction 0.496) o
e
Type: Glazing: Argon: Frame:
(I)=r7ame Factor: g]-f;;alue: :J;value: 2A:§a: :\lo. of Openings:
Iécc:catior'ln:W | .Sriint: | E)Nic.ith: 0Height:
Net area: U-value: Ru value: Curtain wall: Kappa:

Type:

External Elements
Brick

Communal Wall
Suspended
Internal Elements
Metal Stud

Party Elements
Party ceiling

50.89
17.46
50.66

90.62

50.66

Gross area: Openings:

6.83
2.156

44.06
15.31

0.21 0 False 60

0.25 0.43 False 60

0.13 75
9

30

.

ARU
St m FSAP2012V

1 1.0.4.16 (SAP 9.92) - http://www.stroma.com
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SAP Input

Thermal bridges: User-defined (indi\{idual PSl-values) Y-Value = 0.0386
IE;.e729th (I?.zIZ-(‘;alue E2 Other lintels (including other steel lintels)
- : » o (bg d)g waeony support penetates wal

Gas boilers and oil boilers

Fuel: mains gas

Info Source: Boiler Database

Database: (rev 440, product index 017929) Efficiency: Winter 87.3 % Summer: 90.5
Brand name: Ideal

Model: LOGIC COMBI

Model qualifier: ESP1 35

(Combi boiler)

Systems with radiators

Central heating pump : 2013 or later

Design flow temperature: Design flow temperature >45°C
Boiler interlock: Yes

Delayed start

ARUN DISTRICT COUNCIL WA/24/19/DOC
Stroma FSAP 2012 Version: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 2 of 3



SAP Input

Main heating Control: Time and temperature zone control by suitable arrangement of plumbing and electrical services
Control code: 2110

Assess Zero Carbon Home: No

ARUN DISTRICT COUNCIL WA/24/19/DOC
Stroma FSAP 2012 Version: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 3 of 3



DER WorkSheet: New dwelling design stage

Assessor Name: Matt Fitzpatrick Stroma Number: STRO003572
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.16
Address : 1 Bed GF, Avisford Grange, Walberton, West Sussex, TBC

Area(m?) Av. Height(m) Volume(m?3)

Ground floor 5066  |(ta} x | 24 |<2a> - | 121.58 |(3a)

Dwelling volume {3a)+{3BH A0 +H{3H 32+ {3 = (5)

main secondary other total m?3 per hour

heatin heatin
Number of chimneys | 0 | + |+I [0 ] | 0 | xe0 - IIl(Bd
Number of open flues | 0 | + | 0 | + | 0 | - | 0 | X260 = IIl(eb)

Number of intermittent fans

Number of passive vents |I| 10 = II'(;’b)

Number of flueless gas fires

Air changes per hour

Infiltration due to chimneys, flues and fans = (Gaj+{8b}+{7a)+{7k)+{70) = (5= II'(@)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 i)
Additional infiltration (9-1x01 = 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 (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  |4.69999980926514 (17

If based on air permeability value, then (18} = {17} + 20}+(£). ntherwise (18} = (16 0.23 (18
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered 2 {19}

Shelter factor (20) =1 10075 x {19 = 0.85 (20

Infiltration rate incorporating shelter factor {21) = {18) x (20) = (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 |

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 1 of 7



DER WorkSheet: New dwelling design stage

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

0.25 | 0.25 | 0.24 | 0.22 | 0.21 | 0.19 | 0.19 | 0.18 | 0.2 | 0.21 | 0.22 | 0.23 |
Calculate effective air change rate for the applicable case
If mechanical ventilation: 0.5 (23a)

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) (33;3-,

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

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 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (24b)

c) If whole house extract ventilation or positive input ventilation from outside

if (22b)m < 0.5 x (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)

{§f4c)mr| 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | (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 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (2453}

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25 i | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A XKk

area (m?) m2 A m? W/m2K (W/K) kd/m2-K kJ/K
Doors [ 215 | »| 14 | =| 301 | (26)
Windows Type 1 AN143:004 = [ 308 @7
Windows Type 2 3.83 AV 1.4 )+ 0.04] = 5.08 (=7
Floor | s0e6 | x| o013 | =[ eses8 | | | | sre9s |em
Walls Type1 | s08s | | 683 | | 4406 | «[ o021 | =] 925 | | 60 | | 26436 |i2e;
Walls Type2 | 1746 | | 215 | [ 1531 | x| o023 | =[ 846 | | e | [ o186 |e®
Total area of elements, m?2 (31}
Party ceiling | 30 | | 1519.8 |(32b)
Internal wall ** | 9 | | 815.58 |(32c)
* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
**include the areas on both sides of internal walls and partitions
Fabric heat loss, W/K = S (A x U) (26)...030) + (38 = [ stss  om
Heat capacity Cm = S(A x k) ((28). 001 + 321 + @22). 32¢) = [ 60708 |14
Thermal mass parameter (TMP = Cm + TFA) in kd/m2K = (34) £ (4] = (: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 (35)
if details of thermal bridging are not known (36) = 0.15 x (31)
Total fabric heat loss (33) + {36 = (37;
Ventilation heat loss calculated monthly {38 = 0.33 % {(35)m x ()
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec

{38ym=| 2025 | 20.06 | 20.06 | 20.06 | 20.06 | 20.06 | 20.06 | 20.06 | 20.06 | 20.06 | 20.06 | 20.06 {38}

Heat transfer coefficient, W/K {3%)m = {37} + (38)m
-(:39;m:| 56.2 | 56.01 | 56.01 | 56.01 | 56.01 | 56.01 | 56.01 | 56.01 | 56.01 | 56.01 | 56.01 | 56.01

AR ma FSAS 2% V8FsSion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Average = Sum(30%) . /12= 56.08age 2 4%




DER WorkSheet: New dwelling design stage

Heat loss parameter (HLP), W/m2K {40im = (38m < {4)
gope= [ 1t | [ [ | [ [ [ [ [ f oo e

Average = Sum{40 /1 2=

1.11 {40}

Number of days in month (Table 1a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(Aiim= | 31 28 31 30 31 30 31 31 30 31 30 31

1)

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 TFAL£13.9,N =1
Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 74.8 {43}
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)

| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec |
Hot water usage in litres per day for each month Vd,m = factor from Table 1¢ x (43)
(44)mi= | 82.28 | 79.29 | 76.3 | 73.31 | 70.31 | 67.32 | 67.32 | 70.31 | 73.31 | 76.3 | 79.29 | 82.28
Total = Surnidd); . = Bo7.62 |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)

<’45;n~:=|122.02| 106.72 | 110.13| 96.01 | 92.12 | 79.5 | 73.67 | 84.53 | 85.54 | 99.69 | 108.82 | 118.17

Total = Sum{ds) . =

1176.92 |48

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

(46;m=| 18.3 | 16.01 | 16.52 | 14.4 | 13.82 | 11.92 | 11.05 | 12.68 | 12.83 | 14.95 | 16.32 | 17.73 |
Water sforage loss:

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

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

a) If manufacturer’s declared loss factor is known (kWh/day): |I|

Temperature factor from Table 2b II'
Energy lost from water storage, kWh/year {48 x {49] = |I|

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

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

Volume factor from Table 2a
Temperature factor from Table 2b

Energy lost from water storage, kWh/year A7) R (31 K B2 (B =

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

Water storage loss calculated for each month {58 = (55) x (41)m
:_5@)m=|o|o|o|o|o|o|o|o|o|o|o|o|

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=|0|o|o|o|o|o|o|o|o|o|o|o|
Primary circuit loss (annual) from Table 3 II'
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)
-(e_ag;mz| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 |

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com
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DER WorkSheet: New dwelling design stage

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
617~~| 14 | 12.63 | 13.96 | 13.48 | 13.91 | 13.44 | 13.88 | 13.9 | 13.46 | 13.94 | 13.52 | 13.99 | (81

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
(B2 | 136.02| 119.35 | 124.08 | 109.49 | 106.04 | 92.94 | 87.54 | 98.43 | 99 | 113.63 | 122.34 | 132.16 | (&2

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)
<’c33;m=|o|o|o|o|o|o|o|o|o|o|o|o|

e
[

Output from water heater
(B | 136.02| 119.35 | 124.08 | 109.49 | 106.04 | 92.94 | 87.54 | 98.43 | 99 | 113.63 | 122.34 | 132.16

Outool from water heater (annuali: v 1341.03 {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 ]
-(tas;rnzl 44.07 | 38.64 | 40.11 | 35.29 | 34.11 | 29.79 | 27.96 | 31.58 | 31.81 | 36.63 | 39.56 | 42.79 | {85)

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
i56ym= | 8548 | 8548 | 85.48 | 8548 | 8548 | 8548 | 8548 | 8548 | 8548 | 8548 | 85.48 | 85.48 a8

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
-(e';/;m:| 14.36 | 12.76 | 10.38 | 7.85 | 5.87 | 4.96 | 5.36 | 6.96 | 9.34 | 11.87 | 13.85 | 14.76 | &7

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68 me | 148.95| 150.49 | 146.6 | 138.31 | 127.84 | 118 | 111.43 | 109.89 | 113.78 | 122,07 | 132.54 | 142.38 | (88}

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(59)m=| 3155 | 3155 | 3155 | 3155 | 3155 | 3155 | 3155 | 3155 | 3155 | 3155 | 3155 | 3155 | (%)

Pumps and fans gains (Table 5a)
o[ [ 8 [ a2 a ][ ]a]s]s]ce]

Losses e.g. evaporation (negative values) (Table 5)
.(71‘>rn=| -68.38 | -68.38 | -68.38 | -68.38 | -68.38 | -68.38 | -68.38 | -68.38 | -68.38 | -68.38 | -68.38 | -68.38 | {71

Water heating gains (Table 5)

{72)m=| 59.24 | 575 | 53.91 | 49.02 | 45.85 | 41.38 | 37.58 | 42.45 | 44.18 | 49.24 | 54.95 | 57.51 | (72
Total internal gains = B8+ (B7a + (88im + (883)m -+ (T8 + {(T1)m 4+ {(Fim
73y | 27419 | 2724 | 26252 | 24682 | 2312 | 215.98 | 206.01 | 210.94 | 218.95 | 234.82 | 252.98 | 266.29 (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  gox[ o077 | » | 3 | «[ 1083 | «[ o045 | x| 1141 ] =] 11.05 |7
North g9« 077 | x| 3 [ «| 2082 | «[ o045 | x| 111 | =] 21.12 |7
North  aox[ o077 | x| 3 [ x| sas3 | x| o045 | x| 111 | = | 35.89 74
North  oex| o077 | x| 3 [ x| 5546 | »[ o045 | «| 111 | = | 57.66 74
North  osx| o077 x 3 | x[ 7472 | x| o045 x 1.11 | = | 77.67 [ 74
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DER WorkSheet: New dwelling design stage

North 1.9« 0.77 [ x| 3 | x| 79009 | x| o4 [ x [ 111 | =] 83.14 |7
North  aox[ o077 | x| 3 | x| 7468 | x| o045 | x| 111 | =+ 77.63 74
North  oex| o077 | x| 3 [ x| 5025 | »[ o045 | «| 111 | = | 61.59 74
North  osx| o077 x 3 | x| 4152 | x| o4 x 1.11 | = | 43.16 [ 74
North  oax[  o77 [ » | 3 | x| 2419 | x| o4 [ [ 111 | = | 25.14 [ 74
North oo o077 | »| 3 [ «| 1312 | «[ o045 | x| 111 | = | 13.64 [ 74
North  gox[ o077 | » | 3 | <[ 88 | «[ o045 | x| 111 ] =] 9.21 [
South  wex| o077 | x| 383 | x| 45 | «[ o045 | x| 111 | =| 6204 |o7m
South  agx| 077 | x| 38 | x| 75 | x| o4 | x| 111 | = | 101.61 72
South  osx| o077 | x| 383 | x| erss | x| o045 | «| 111 | = 12044  |om
South  osx| 077 x 383 | x| 11028 | x| o045 x 1.11 | = | 14629 |(78)
South  oax| 077 | | 38 | x| 11487 | x| o045 [ [ 111 | = | 152.44 &
South  gox| o077 | x| 383 | x| 1085 | <[ o045 | x| 111 | =] 1aem |8
South  gex[ 07z | x| se3 | x| 10801 | x| 045 | x| 111 | =] 14334 |om
South  wex| o077 | x| 383 | x| 10480 | «[ 045 | x| 111 | =| 1302 |om
South  oax| o077 | «| sss | x| 1018 | x| 04 | x| 111 | = 1ss2r  |om
South  osx| o077 | x| 383 | x| ss0 | [ o045 | «] 111 | =] 1006 |om
South  osx| o077 x 383 | x| ss42 | x| o045 x 1.11 | = | 73.54 [i7a;
South  gax| o077 | x| 38 | x| 404 | x[ o4 | x| 111 | = | 53.61 &
Solar gains in watts, calculated for each month {83)m = Sum{74pm . (BZ)m
B%m= [ 73.1 | 122.74 | 165.33 | 203.95 | 230.11 | 229.85 | 220.97 | 200.79 | 178.37 | 134.74 | 87.18 | 62.83 | (833
Total gains — internal and solar (84)m = (73)m + (83)m , watts
{B4)me= | 347.29| 395.13 | 427.85 | 450.77 | 461.31 | 44583 | 426.98 | 411.73 | 397.31 | 369.56 | 340.16 | 329.12 | (a4)
Temperature during heating periods in the living area from Table 9, Th1 (°C) (&)
Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
@eym=| 099 | 098 | 097 | 093 | o085 | 071 | o055 | 059 | 08 | o094 | 098 | o099 G
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
-(87‘>rn=| 19.63 | 19.82 | 20.08 | 20.41 | 20.71 | 20.9 | 20.97 | 20.97 | 20.84 | 20.46 | 19.98 | 19.59 | B7;
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
of%*r‘ml 19.99| 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | (88}
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89;m=| 0.99 | 0.98 | 0.96 | 0.91 | 0.81 | 0.63 | 0.44 | 0.48 | 0.73 | 0.92 | 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:| 18.18 | 18.45 | 18.83 | 19.29 | 19.69 | 19.92 | 19.98 | 19.98 | 19.86 | 19.37 | 18.68 | 18.11 {50
HA = Living araa + (4) = 0.5 (313
Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
(92}m:| 18.9 | 19.13 | 19.45 | 19.84 | 20.2 | 20.41 | 20.48 | 20.47 | 20.34 | 19.91 | 19.33 | 18.85 | (32}

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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{33ym=| 18.75 | 18.98 19.3 19.69 | 20.05 | 2026 | 2033 | 20.32 | 20.19 | 19.76 | 19.18 18.7 {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 [ 098 | 097 | 095 | 091 | 081 | 065 | 04s [ 051 [ 074 [ 091 | 097 | 099 | (94}
Useful gains, hmGm , W = (94)m x (84)m

(35ym= | 34159 | 384.06 | 40676 | 408.17 | 375.15 | 200.75 | 20331 [ 211.95 | 294.88 | 33781 | 3305 [ 324,69 | (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 | 812.24| 788.68 | 717.16 | 604.61 | 467.48 | 317.05 | 208.7 | 219.51 | 341.36 | 513.12 | 676.45 | 811.97 | (873
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

(98 m= | 350.16| 271.91 | 230.94 | 141.43 | 68.69 | 0 | 0 | 0 o | 13043 | 249.08 | 362.54

Totat per year (KWnivear) = Sumi88)sen = 1805.18 |(93Z’

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

Space heating:

Fraction of space heat from secondary/supplementary system 0 {201)

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 90.5 {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)
| 350.16| 271.91 | 230.94 | 141.43 | 68.69 | 0 | 0 | 0 | 0 | 130.43 | 249.08 | 362.54 |

(211)m = {[(98)m x (204)] } x 100 + (206) (2113
| 386.92| 300.45 | 255.18 | 156.28 | 75.9 | 0 | 0 | 0 | 0 | 144.12 | 275.23 | 400.59

Total (kWhivear) =Sum(211}, | = 1994.67 211

Az

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)
136.02 | 119.35 | 124.08 | 109.49 | 106.04 | 92.94 | 87.54 | 98.43 | 99 | 113.63 | 12234 | 132.16

Efficiency of water heater 87.3 216

-(217):*:1:{ 89.58 | 89.5 | 89.36 | 89.08 | 88.53 | 87.3 | 87.3 | 87.3 | 87.3 | 88.98 | 89.42 | 89.62 @17

Fuel for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m4 151.84| 133.35 | 138.87 | 122.92 | 119.77 | 106.46 | 100.28 | 112.75 | 113.41 | 127.7 | 136.81 | 147.46

Tolal = Gurn(2182), = 1511.62 |(219;
Annual totals kWh/year kWh/year

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

Water heating fuel used

Electricity for pumps, fans and electric keep-hot

mechanical ventilation - balanced, extract or positive input from outside 35.9 {2308}
central heating pump: (230¢)
boiler with a fan-assisted flue (2302)

Total electricity for the above, kWh/year surn of {230a}. . {2309) = 110.9 {231}

Electricity for lighting (232‘:

Energy Emission factor Emissions

kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) @11 x = (251)
Space heating (secondary) {@15) « = II'(BGB}
Water heating @19 x & (2‘34 )
Space and water heating (261} + (262) + (285} + (264) = [ 75736 e
Electricity for pumps, fans and electric keep-hot (831} = (::‘a‘z;
Electricity for lighting (233 x = ({6;,
Total CO2, kg/year sum of (265)...{271) = (272)
Dwelling CO2 Emission Rate (272) = (4) = (27.3;
El rating (section 14) (274}
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Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.16
Printed on 13 March 2019 at 10:36:36

...——=__=_===----<-<>-...-.--

Assessed By: Matt Fitzpatrick (STRO003572) Building Type: Flat

A

NEW DWELLING DESIGN STAGE Total Floor Area: 69.68m?
Site Reference : Walberton Plot Reference: 2Bed TF

Address : 2 Bed TF, Avisford Grange, Walberton, West Sussex, TBC

Al

Name: Linden Homes Southern
Address : 1A Guildford Business Park , Guildford, Surrey, GU2 8XG

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

CRRRaREERE

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 19.03 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER 16.54 kg/m? QX
L &1&““&1\\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\@

Target Fabric Energy Efficiency (TFEE) 51.3 kWh/m?

Dwelling Fabric Energy Efficiency (DFEE) 42.0 kKWh/m?

S
RN

R

Element Average Highest

External wall 0.21 (max. 0.30) 0.23 (max. 0.70) OK
Floor (no floor)

Roof 0.10 (max. 0.20) 0.10 (max. 0.35) N
Openings 1.40 (max. 2.00) 1.40 (max. 3.30) QK

AR

Thermal bnd<<lculated from linear thermal transmittances for each ju \ on

..._____@_@_@uuu00000000@0@00-09->~>~-~-~-~-_-_-_-_-_-~_~__

HaiiSdaiiisiaiaad
Air permeability at 50 pascals 4.70 (design value)
Maximum 10.0 QK

@@

Main Heating system: Database: (rev 440, product index 017929):
Boiler systems with radiators or underfloor heating - mains gas
Brand name: Ideal
Model: LOGIC COMBI
Model qualifier: ESP1 35
(Combi)
Efficiency 89.6 % SEDBUK2009
Minimum 88.0 % QK

//

/

\

/

Secondary heating system: None

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 1 0f2



Regulations Compliance Report

//

.. .--------<-<---aaaanv--~-~-~-~--_

Hot water Storage: No cylinder

AR

Space heating controls TTZC by plumbing and electrical services QK
Hot water controls: No cylinder
No cylinder

M
QK

&N&Y\QN\\\\\\\\K\\%&&\&\\&\\\\&\\\\&\\\\\\\\\\&\\&\\\\\\\\\\\\“

Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% QK

Continuous extract system (decentralised)

Specific fan power: 0.190.18

Maximum 0.7 QX
Based g:]/:erheatmg risk (South East England): Slight QK

Overshading: Average or unknown

Windows facing: North 2.4m2

Windows facing: East 5.04mz

Windows facing: East 3.69mz

Ventilation rate: 4.00

Blinds/curtains: Dark-coloured curtain or roller blind
Closed 100% of daylight hours

.-

Roofs U-value 0.1 Wm2K

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 2 of 2



SAP Input

Address: 2 Bed TF, Avisford Grange, Walberton, West Sussex, TBC

Located in: England

Region: South East England

g:FeNc;f assessment: 13 March 2019

Rgzsc;:nceer::l:l;:ete lil?avtﬂzwr;ll?zr?g: ?jesign stage

Transaction type: New dwelling

Tenure type: Unknown

Related party disclosure: No related party

E\E%T\?shen is: ?eramig :person/ da\??lcu'atfgugz.ﬁ

Floor Location: Floor azrea: Storey height:

Ilzi\c/)ic:g a;rza: o . zo:f m2 (fraction 0.433) |

Name: Source: Type: Glazing: Argon: Frame:
glam1e: Gap: (I)=r7ame Factor: g]-f;;alue: :J;value: 2A:za: :\lo. of Openings:
Bl:ol;nf: Type-Name: Iégﬁzt::;:wa” Sgritehnt: :)Nidth: 0Height:
Type: Gross area: Openings: Net area: U-value: Ru value: Curtain wall: Kappa:

Party Elements

ARUN DISTRICT COUNCIL WA/24/19/DOC
Stroma FSAP 2012 Version: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 1 of 3



SAP Input

Thermal bridges: User-defined (indi\{idual PSl-values) Y-Value = 0.04
:-gggth g’:;;’alue E2 Other lintels (including other steel lintels)
S T e

Gas boilers and oil boilers

Fuel: mains gas

Info Source: Boiler Database

Database: (rev 440, product index 017929) Efficiency: Winter 87.3 % Summer: 90.5
Brand name: Ideal

Model: LOGIC COMBI

Model qualifier: ESP1 35

(Combi boiler)

Systems with radiators

Central heating pump : 2013 or later

Design flow temperature: Design flow temperature >45°C
Boiler interlock: Yes

Delayed start

ARUN DISTRICT COUNCIL WA/24/19/DOC

Stroma FSAP 2012 Version: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 2 of 3



SAP Input

Main heating Control: Time and temperature zone control by suitable arrangement of plumbing and electrical services
Control code: 2110

Assess Zero Carbon Home: No

ARUN DISTRICT COUNCIL WA/24/19/DOC
Stroma FSAP 2012 Version: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 3 of 3



DER WorkSheet: New dwelling design stage

Assessor Name: Matt Fitzpatrick Stroma Number: STRO003572
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.16
Address : 2 Bed TF, Avisford Grange, Walberton, West Sussex, TBC

Area(m?) Av. Height(m) Volume(m?3)

Ground floor 69.68 ay x | 24 |<2a> - | 167.23 |<3a>

Dwelling volume (330 00HE0+{38)+ 80 = (5)

main secondary other total m?3 per hour

heatin heatin
Number of chimneys | 0 | + |+I [0 ] | 0 | xe0 - IIl(Bd
Number of open flues | 0 | + | 0 | + | 0 | - | 0 | X260 = IIl(eb)

Number of intermittent fans

Number of passive vents |I| 10 = II'(;’b)

Number of flueless gas fires

Air changes per hour

Infiltration due to chimneys, flues and fans = (Gaj+{8b}+{7a)+{7k)+{70) = (5= II'(@)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 i)
Additional infiltration (9-1x01 = 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 (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  |4.69999980926514 (17

If based on air permeability value, then (18} = {17} + 20}+(£). ntherwise (18} = (16 0.23 (18
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered 2 {19}

Shelter factor (20) =1 10075 x {19 = 0.85 (20

Infiltration rate incorporating shelter factor {21) = {18) x (20) = (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 |

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 1 of 7



DER WorkSheet: New dwelling design stage

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

0.25 | 0.25 | 0.24 | 0.22 | 0.21 | 0.19 | 0.19 | 0.18 | 0.2 | 0.21 | 0.22 | 0.23 |
Calculate effective air change rate for the applicable case
If mechanical ventilation: 0.5 (23a)

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) (33;3-,

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

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 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (24b)
c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
wacym=l 05 | 05 | 05 | 05 | o5 [ 05 | o5 [ o5 [ o5 [ o5 | o5 | 05 | (24c)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]
(24@')@ 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (2453}
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25 i | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A XKk
area (m?) m2 A m? W/m2K (W/K) kd/m2-K kJ/K
Doors [ 215 | »| 14 | =| 301 | {8
Windows Type 1 1432004 = | 318 @27
Windows Type 2 U4 )+ 0.04] w 6.68 =7
Windows Type 3 3.69 I 1.4 )+ 0.04] = 4.89 (@7
Walls Typel | 634 | [ 1113 | | se27 | «[ o021 | =] 109 | [ e | | 31362 |29
Walls Type2 | 1746 | | 215 | [ 1531 | x| o023 | =[ 846 | | e | [ o186 |e®
Roof [ 6968 | | o | [ esss | «| o1 | = 697 | | o | [ seeri2|em
Total area of elements, m? (31
Internal wall ** | 9 | | 1081.26 |(32c)
* 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} = 39.17 (32
Heat capacity Cm = S(A x k) ((28)..130) {32} + {32a)...{32) = 5763.18 (34)
Thermal mass parameter (TMP = Cm + TFA) in kd/m2K = (34) £ (4] = 82.71 {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 (a8
if details of thermal bridging are not known (36) = 0.15 x (31)
Total fabric heat loss {23) + {36} = 4519 87
Ventilation heat loss calculated monthly {38 = 0.33 % {(35)m x ()

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(a6ym= | 27.85 | 2759 | 2759 | 2759 | 2759 | 2759 | 2759 | 2759 | 2759 | 2759 | 2759 | 27.59 {38}
Heat transfer coefficient, W/K {89ym = (37) + {38)m

-(.39;rn:| 73.04 | 72.79 | 72.79 | 72.79 | 72.79 | 72.79 | 72.79 | 72.79 | 72.79 | 72.79 | 72.79 | 72.79

AR Roma FOAB' 288 VeSion: 1.0.4.16 (SAP 9.92) - hitp://www.stroma.com Averags = Sum(39), . (12= 72.8page 2 §i%




DER WorkSheet: New dwelling design stage

Heat loss parameter (HLP), W/m2K {40im = (38m < {4)
-(4())rn:| 1.05 | 1.04 | 1.04 | 1.04 | 1.04 | 1.04 | 1.04 | 1.04 | 1.04 | 1.04 | 1.04 | 1.04

Average = Sum{40 /1 2=

1.04 {4

Number of days in month (Table 1a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(Aiim= | 31 28 31 30 31 30 31 31 30 31 30 31

1]

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

Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 | 87.36 |

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 Nov| Decl

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

<’44;n-:=| 96.1 | 92.6 | 89.11 | 85.61 | 82.12 | 78.62 | 78.62 | 82.12 | 85.61 | 89.11 | 92.6 | 96.1

Total = Sumid4) . =

104832 |(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} | 142.51 | 124.64 | 128.62 | 112.13 | 107.59 | 92.84 | 86.03 | 98.72 | 99.9 | 116.43 | 127.09 | 138.01

Total = Sum{ds) . =

137452 |48

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

(46;m=| 21.38 | 18.7 | 19.29 | 16.82 | 16.14 | 13.93 | 12.9 | 14.81 | 14.99 | 17.46 | 19.06 | 20.7 |
Water sforage loss:

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

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

a) If manufacturer’s declared loss factor is known (kWh/day): |I|

Temperature factor from Table 2b II'
Energy lost from water storage, kWh/year {48 x {49] = |I|

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

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

Volume factor from Table 2a
Temperature factor from Table 2b

Energy lost from water storage, kWh/year A7) R (31 K B2 (B =

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

Water storage loss calculated for each month {58 = (55) x (41)m
:_5@)m=|o|o|o|o|o|o|o|o|o|o|o|o|

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=|0|o|o|o|o|o|o|o|o|o|o|o|
Primary circuit loss (annual) from Table 3 II'
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)
-(e_ag;mz| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 |

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com
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DER WorkSheet: New dwelling design stage

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
617~~| 14.09 | 12.7 | 14.03 | 13.54 | 13.97 | 13.49 | 13.92 | 13.95 | 13.52 | 14.01 | 13.6 | 14.07 | (&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
(B2 | 156.59| 137.34 | 142.65 | 125.67 | 121.56 | 106.33 | 99.95 | 112.68 | 113.42 | 130.43 | 140.69 | 152.09 | (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] (63

Output from water heater
(4 mim | 156.59| 137.34 | 142,65 | 125.67 | 12156 | 106.33 | 99.95 | 112.68 | 113.42 | 130.43 | 140.69 | 152.09

Outool from water heater (annuali: v 1539.4 {84
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 ]
-(as;rnzl 50.91 | 44.62 | 46.27 | 40.67 | 39.27 | 34.24 | 32.09 | 36.31 | 36.6 | 42.21 | 45.66 | 49.41 | (85)

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
meym= | 111.92 | 111.92 | 11192 | 11192 | 111.92 | 11192 | 11192 | 11192 | 111.92 | 111.92 | 111.92 | 111.92 a8

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

-(‘a‘;/;rnzl 18.29 | 16.24 | 13.21 | 10 | 7.48 | 6.31 | 6.82 | 8.86 | 11.9 | 15.11 | 17.63 | 18.8 | &7
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(8% | 196.55| 198.59 | 193.45 | 182.51 | 168.7 | 155.71 | 147.04 | 145 | 150.14 | 161.08 | 174.9 | 187.88 | (88}
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

(59)m=| 34.19 | 34.19 | 34.19 | 34.19 | 34.19 | 34.19 | 34.19 | 34.19 | 34.19 | 34.19 | 34.19 | 34.19 | (8%
Pumps and fans gains (Table 5a)
(70;n—==|3|3|3|3|3|3|3|3|3|3|3|3| (7
Losses e.g. evaporation (negative values) (Table 5)

.(71‘>rn=| -89.53 | -89.53 | -89.53 | -89.53 | -89.53 | -89.53 | -89.53 | -89.53 | -89.53 | -89.53 | -89.53 | -89.53 | {71
Water heating gains (Table 5)

(2ym= | 6842 | 664 | 6219 | 5648 | 5278 | 47.56 | 4313 | 4881 [ 5083 [ 5674 | 6341 | 6641 | (72}
Total internal gains = {GEYM - 870+ [88Ym + (B%im + (T8 + {(7Hm + (72ra

73y | 342.83 | 340.8 | 328.43 | 308.57 | 288.52 | 269.16 | 256.56 | 262.25 | 272.44 | 2025 | 31551 | 332.65 (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  gex| o077 | x| 24 | «| 1088 | «| o045 | x| 111 | =] 8.84 |7
North 1.9« 0.77 [ x| 24 | x| 2032 | x| o4 [ x [ 111 | =] 16.9 |7
North  aox[ o077 | x| 24 [ x| sas3 | x| o045 | x| 111 | = | 28.72 74
North  oex| o077 | x| 24 | x| 5546 | x| o045 | «| 111 | =] 4612 |oa
North  osx| o077 x 24 | x[ 7472 | x| o045 x 111 | =] 62.13 [ 74
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North .9« 077 | x| 24 [ x| 7009 | «[ o045 | x| 111 | =] 66.52 |7
North  aox[ o077 | x| 24 [ x| 7488 | x| o045 | x| 111 | = | 62.1 74
North  aex| o077 | «f 2.4 [ x| 5025 | »[ o045 | «| 111 | = | 49.27 74
North  osx| o077 x 24 | x| 4152 | x| o4 x 111 | =] 34.53 [ 74
North  oax[ o077 | »| 2.4 [ x| 2419 | x[ o045 | x| 111 | = | 20.12 [ 74
North  gox[ o077 | x| 24 | x| 1312 | x| 04 | x| 111 | =] 1001 [ 74
North  gox[ o077 | » | 24 | <[ 88 | «[ o045 | x| 111 ] =] 7.37 |7
East 0.9x 1 | x| 504 | x| 198a | x| 045 | x| 111 | - | 34.3 |7
East 0.9x | 1 | x| 360 | x| 1984 | x| o045 | x| 111 | = | 2511 7
East 0.5 1 | <[ 504 | x| 8842 || o045 | <] 111 | = | 67.1 [78)
East 0.3 1 x 369 | x| 3842 | x| o4 x 111 | = | 49.12 i78;
East o.0x] 1 | »| 504 | x| 632z | x| o045 | x| 111 | = | 110.5 |78}
East 0.9¢ 1 | > 360 | x| es2z | x| o045 | x| 111 | = | 80.9 | 76;
East oo 1 | > 504 | x| 9228 | «| o045 | x| 111 | =] 16115 |8
East .9« 1 | x| 369 | «| 9228 | x| 045 | x[ 111 | =] 11709 |o®
East 0.0 ] 1 [ <[ 504 | x| 1300 | »[ o045 | <] 111 | = 175 |om
East 0. 1 | <[ 369 | x| 1300 | [ o045 | <] 111 | =] 146 |o®
East 0. 1 x 504 | x| 11577 | x| o045 x 111 | =] 20218 |78
East o.0x] 1 | »| 360 | x| 11577 | x| o045 | x| 111 | =] 14802 |is
East oo 1 [ »[ 504 | x| 11022 | <[ 045 | x| 111 | =| 19248 |78
East oo 1 [ »[ 8369 | x| 1022 | «[ o045 | x| 111 | =| 1a0902 |om
Bast  o.9x| 1 | x[ 504 | x| 9468 | x| o045 | x| 111 | =| tes3a |om
East  o.0x] 1 | <[ 369 | x| o468 | »|[ o045 | <] 111 | =] 12105 |om
East 0. 1 | < 504 | x| 7359 | x| o4 |« 111 | =] 128m: |o®
East 0. 1 x 369 | x| 7359 | x| o045 x 111 | = | 94.09 i78;
East o.0x] 1 | | 504 | x| 4559 | x| o045 | x[ 111 | =] 79.62 |78}
East 0.9 1 | »| 360 | x| 4559 | x| o045 | x| 111 | = | 58.29 | 76;
East 0.9x 1 | x| 504 | x| 2449 | «[ o045 | x| 111 | =] 42.77 |7
East  o.9x] 1 | x| seo | x| 2440 | x| 045 | x| 111 | =] 31.31 7
East 0.9 1 | < 504 | x| 1615 | x| o045 |« 111 | =] 28.21 [
East 0.5 1 | < 360 | x| 1615 | x| o045 | «[ 111 | = | 20.65 |78
Solar gains in watts, calculated for each month {B%m = Sum{74)m . (82m

@3- | 68.25 | 133.12 | 220.11 | 325.27 | 404.23 | 416.72 | 395.51 | 335.66 | 257.13 | 158.02 | 84.99 | 56.23 | (53
Total gains — internal and solar (84)m = (73)m + (83)m , watts

(B4 me | 411.09| 473.92 | 548.54 | 633.83 | 692.76 | 685.87 | 652.07 | 597.91 | 52957 | 450,52 | 4005 | 388.88 | (343

Temperature during heating periods in the living area from Table 9, Th1 (°C) __21 {85}
UtiIisZtion factor fo?gains firpliving area, h1,m (gsee Table 9a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
<%"r-| 18.53 | 18.82 | 19.31 | 19.92 | 20.43 | 20.77 | 20.91 | 20.88 | 20.6 | 19.9 | 19.1 | 18.46 | (&7}
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DER WorkSheet: New dwelling design stage

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

‘%o'!‘-l 20.04 | 20.05 | 20.05 | 20.05 | 20.05 | 20.05 | 20.05 | 20.05 | 20.05 | 20.05 | 20.05 | 20.05 | GE

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

-(89‘>rn=| 0.95 | 0.92 | 0.88 | 0.79 | 0.66 | 05 | 0.36 | 0.41 | 0.64 | 0.84 | 0.93 | 0.95 | 29

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

{90)m=| 16.73 | 17.14 | 17.85 | 18.7 | 19.4 | 19.82 | 19.98 | 19.95 | 19.63 | 18.7 | 17.55 | 16.63 (80}
1A = Living area + (4) = 0.43 {91}

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
(92;n—:=| 17.51 | 17.87 | 18.48 | 19.23 | 19.85 | 20.23 | 20.38 | 20.35 | 20.05 | 19.22 | 18.22 | 17.42 | @2

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
m3ym= | 17.36 | 17.72 | 1833 | 19.08 | 197 | 2008 | 2023 | 202 19.9 | 19.07 | 1807 | 17.27 {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 | Novl Decl
Utilisation factor for gains, hm:

(S | 0.92 | 0.9 | 0.85 | 0.76 | 0.65 | 0.51 | 0.38 | 0.42 | 0.63 | 0.81 | 0.9 | 0.93 | (94}
Useful gains, hmGm , W = (94)m x (84)m

(35} | 379.92| 42544 | 465.73 | 484.6 | 448.49 | 347.25 | 246.63 | 252.98 | 332.12 | 366.12 | 360.44 | 362.39 | (@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 ]

(97 me | 953.88| 933.26 | 861.22 | 740.68 | 582.15 | 399.07 | 264.36 | 276.91 | 421.99 | 616.61 | 798.59 | 951.54 | (87
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

(981m= | 427.02| 341.26 | 294.24 | 184.38 | 99.44 | 0 | 0 | 0 o | 18637 | 315.47 | 438.33

Totat per year (KWnivear) = Sumi88)sen = 2286.51 |(93Z’

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

Space heating:

Fraction of space heat from secondary/supplementary system 0 {201)

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 90.5 {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)

| 427.02| 341.26 | 294.24 | 184.38 | 99.44 | 0 | 0 | 0 | 0 | 186.37 | 315.47 | 438.33 |
(211)m = {[(98)m x (204)] } x 100 = (206) (211}
| 471 .85| 377.08 | 325.13 | 203.73 | 109.88 | 0 | 0 | 0 | 0 | 205.93 | 348.59 | 484.34

Total (kWhivear) =Sum(211}, | = 2526.53 211

Az

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
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DER WorkSheet: New dwelling design stage

Water heating

Output from water heater (calculated above)
156.59 | 137.34 | 14265 | 125.67 | 12156 | 106.33 | 99.95 | 112.68 | 113.42 | 130.43 | 140.69 | 152.09

Efficiency of water heater 87.3 218

(21;’)m={ 89.62 | 89.56 | 89.43 | 89.18 | 88.71 | 87.3 | 87.3 | 87.3 | 87.3 | 89.15 | 89.49 | 89.65 @17

Fuel for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m4 174.73| 153.35 | 159.51 | 140.93 | 137.03 | 1218 | 114.49 | 129.07 | 129.92 | 146.3 | 157.21 | 169.64

Totat = Sum{2192), = 173398 |19

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1
Water heating fuel used
Electricity for pumps, fans and electric keep-hot

mechanical ventilation - balanced, extract or positive input from outside {230a)

central heating pump: (230s)

boiler with a fan-assisted flue (2356

Total electricity for the above, kWh/year sum of {2803}, (230¢) = (=231}
Electricity for lighting (232,‘-

Energy Emission factor Emissions

kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) @11y« = (26‘=)
Space heating (secondary) 215 x - II'(ZBS)
Water heating (219 x = (264‘;
Space and water heating (261} + (262 + (269) + (254} = (2:35;
Electricity for pumps, fans and electric keep-hot {231} = (fa
Electricity for lighting 232y « = (::'63;
Total CO2, kg/year sura of (265)...{271) = (272)
Dwelling CO2 Emission Rate (@72) + (4) = (373;
El rating (section 14) (274)
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Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.16
Printed on 13 March 2019 at 10:36:23

...——=__=_===----<-<>-...-.--

Assessed By: Matt Fitzpatrick (STRO003572) Building Type: Mid-terrace House

A

NEW DWELLING DESIGN STAGE Total Floor Area: 80.5m?
Site Reference : Walberton Plot Reference: HT A24L MT

Address : HT A24l mt, Avisford Grange, Walberton, West Sussex, TBC

Al

Name: Linden Homes Southern
Address : 1A Guildford Business Park , Guildford, Surrey, GU2 8XG

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

CRRRaREERE

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 16.91 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER 14.36 kg/m? QX
L &1&““&1\\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\@

Target Fabric Energy Efficiency (TFEE) 42.8 kWh/m?

Dwelling Fabric Energy Efficiency (DFEE) 33.9 kWh/m?

S
RN

R

Element Average Highest

External wall 0.21 (max. 0.30) 0.21 (max. 0.70) OK
Party wall 0.00 (max. 0.20) - QK
Floor 0.13 (max. 0.25) 0.13 (max. 0.70) QX
Roof 0.10 (max. 0.20) 0.10 (max. 0.35) QK
Openings 1.40 (max. 2.00) 1.40 (max. 3.30) QX

R

Thermal brid lculated from linear thermal transmittances for each ju

@\\\5\\\\\\\\?\\\\\\\&9{9\&[ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\\\W

Air permeability at 50 pascals 4.70 (design value)
Maximum 10.0 QX

R

Main Heating system: Database: (rev 440, product index 017929):

/’

/

Boiler systems with radiators or underfloor heating - mains gas

Brand name: Ideal

Model: LOGIC COMBI

Model qualifier: ESP1 35

(Combi)

Efficiency 89.6 % SEDBUK2009

Minimum 88.0 % QX

Secondary heating system: None

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 1 0f2



Regulations Compliance Report

Hot water Storage: Measured cylinder loss: 1.40 kWh/day
Permitted by DBSCG: 2.10 kWh/day QK

%

Primary pipework insulated:

Space heating controls TTZC by plumbing and electrical services QK

Hot water controls: Cylinderstat OK
Independent timer for DHW QX

Boiler interlock: Yes QN

Percentage of fixed lights with low-energy fittings 100.0%

Minimum 75.0% X

Continuous extract system (decentralised)
Specific fan power: 0.190.18

2

Maximum 0.7 QK

Overheating risk (South East England): Slight QK
Based on:

Overshading: Average or unknown

Windows facing: North 4.25m?

Windows facing: South 5.6m?

Ventilation rate: 4.00

Blinds/curtains: Dark-coloured curtain or roller blind

Closed 100% of daylight hours

Roofs U-value 0.1 Wm2K
Party Walls U-value 0 W/m2K

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 2 of 2



SAP Input

Ll e

Address:

Located in:

Region:

UPRN:

Date of assessment:
Date of certificate:
Assessment type:
Transaction type:
Tenure type:

Related party disclosure:
Thermal Mass Parameter:

Water use <= 125 litres/ person/ day:

PCDF Version:

HT A24| mt, Avisford Grange, Walberton, West Sussex, TBC
England
South East England

13 March 2019

13 March 2019

New dwelling design stage
New dwelling

Unknown

No related party
Calculated 148.28

True

440

Ll

Dwelling type:
Detachment:
Year Completed:

Floor Location:

Floor O
Floor 1

Living area:
Front of dwelling faces:

House
Mid-terrace
2018
Floor area:
Storey height:
40.25 m2 24m
40.25 m2 2.7m
19.44 m2 (fraction 0.241)

North

Bl

Name: Source:

Door 1 Manufacturer

1 BFRC

2 BFRC

Name: Gap:

Door 1 mm

1 16mm or more
2 16mm or more
Name: Type-Name:
Door 1

1

2

Overshading

Type: Glazing: Argon: Frame:
Solid PVC-U
Windows low-E, En = 0.1, soft coat Yes
Windows low-E, En = 0.1, soft coat Yes
Frame Factor: g-value: U-value: Area: No. of Openings:
0.7 0.63 1.4 2.15 1
0 0.45 1.4 4.25 1
0 0.45 1.4 5.6 1
Location: Orient: Width: Height:
Brick North 0 0
Brick North 0 0
Brick South 0 0

Average or unknown

- -

Type: Gross area: Openings: Net area: U-value: Ru value: Curtain wall: Kappa:
External Elements

Brick 44.63 12 32.63 0.21 0 False 60
Cold Roof 40.25 0 40.25 0.1 0 9
Suspended 40.25 0.13 75
Internal Elements

Metal Stud 143.12 9
Int ceiling 40.25 9
Int floor 40.25 18
Party Elements

Party wall 93.84 45

ARUN DISTRICT COUNCIL WA/24/19/DOC
Stroma FSAP 2012 Version

:1.0.4.16 (SAP 9.92) - http://www.stroma.com
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SAP Input

Thermal bridges: User-defined (indi\{idual PSl-values) Y-Value = 0.0434
IS:.eZEch gigvalue E2 Other lintels (including other steel lintels)
Approved S e 2 caves (nslion at g )

Gas boilers and oil boilers

Fuel: mains gas

Info Source: Boiler Database

Database: (rev 440, product index 017929) Efficiency: Winter 87.3 % Summer: 90.5
Brand name: Ideal

Model: LOGIC COMBI

Model qualifier: ESP1 35

(Combi boiler)

Systems with radiators

Central heating pump : 2013 or later
Design flow temperature: Design flow temperature >45°C

ARUN DISTRICT COUNCIL WA/24/19/DOC
Stroma FSAP 2012 Version: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 2 of 3



SAP Input

Boiler interlock: Yes
Delayed start

Main heating Control: Time and temperature zone control by suitable arrangement of plumbing and electrical services
Control code: 2110

Secondary heating system: None

Water heating: From main heating system
Water code: 901
Fuel :mains gas
Hot water cylinder
Cylinder volume: 180 litres
Cylinder insulation: Measured loss, 1.4kWh/day
Primary pipework insulation: True
Cylinderstat: True
Cylinder in heated space: True

Electricity tariff: Standard Tariff

In Smoke Control Area: Unknown

Conservatory: No conservatory

Low energy lights: 100%

Terrain type: Low rise urban / suburban
EPC language: English

Wind turbine: No

Photovoltaics: None

Assess Zero Carbon Home: No

ARUN DISTRICT COUNCIL WA/24/19/DOC
Stroma FSAP 2012 Version: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 3 of 3



DER WorkSheet: New dwelling design stage

Assessor Name: Matt Fitzpatrick Stroma Number: STRO003572
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.16
Address : HT A24| mt, Avisford Grange, Walberton, West Sussex, TBC

Area(m?) Av. Height(m) Volume(m?3)
Ground floor a025  |oa x| 2.4 2z = | 96.6 |22

First floor 4025  |(ipy x | 27 |<2b> - | 108.68 |(3b)

Total floor area TFA = (1a)+(1b)+(1¢c)+(1d)+(1e)+.....(1n) 80.5 (4)

Dwelling volume (330 00HE0+{38)+ 80 = (5)

main secondary other total m?3 per hour

heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | X 4D = IIluca
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | K30 = IIl(%)

Number of intermittent fans

Number of passive vents |I| £10 = II'(j?b)
Number of flueless gas fires |I| XAD = II'(TG)

Air changes per hour

Infiltration due to chimneys, flues and fans = (Eaj+{8hiw{7a)+{7o)+{7o) = (5= E(S)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 i)
Additional infiltration [(8)-1ix0.7 = 0 (10
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 {11}

if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12
If no draught lobby, enter 0.05, else enter 0 0 {13}
Percentage of windows and doors draught stripped 0 (14
Window infiltration 0.25 - (0.2 x {14} + 100} = 0 (i3
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  |4.69999980926514 (17
If based on air permeability value, then (18} = {17} + 20}+(5). otherwise (18} = (16) 0.23 (18}
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 (19
Shelter factor (20) = 1-i0.075 % {19}] = 0.85 (20
Infiltration rate incorporating shelter factor {21) = {18} x {20) = 2

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

0.25 | 0.25 | 0.24 | 0.22 | 0.21 | 0.19 | 0.19 | 0.18 | 0.2 | 0.21 | 0.22 | 0.23 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: (zsa}
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) (gsb)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]
(24a)m40|o|o|o|o|o|o|o|o|o|o|o| (243)
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 (24}

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=| 05 | 05 | 05 | 05 | 05 05 | 05 | 05 | 05 | 05 | 05 | 05 | (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]

agmd o [ o | o [ o | o | o] o f o o o o f o (24
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
o= 05 | 05 | 05 | o5 | o5 [ 05 | o5 [ o5 [ o5 [ o5 | o5 | 05 | (28)
ELEMENT Gross Openings Net Area U-value AXU k-value A XKk
area (m?) m2 A m? W/m2K (W/K) kd/m2-K kJ/K
Doors [ 215 || 14 | =| 301 | (26}
Windows Type 1 14004 = [ 563 (@7
Windows Type 2 XUV 14 3+ 004 742 @7
Floor | 4025 | »| o013 | <[ s2355 | [ 75 | |s01875] e
Walls [ 4463 | | 12 | [ see3 | «| o021 | = 685 | | e | | 19578 |em
Roof [ 2025 | | o | [ 425 | x| o1 | = 403 | | o | [ se22s |0
Total area of elements, m? (a1
Party wall [ 938a | «| o | = o | | 4 | [ a22es |e
Internal wall ** | 9 | | 1288.08 |(32c:)
Internal floor [ 18 | | 7245 |
Internal ceiling [ o | | 36225 |izes

* 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) {28) B0} + (32} = 3218 {33}
Heat capacity Cm = S(A x k) {(28)...(30) + {32} + (32a}...{32e) = 11936.43 {34
Thermal mass parameter (TMP = Cm + TFA) in kd/m?K = {34} = {4) = 148.28 {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.
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DER WorkSheet: New dwelling design stage

Thermal bridges : S (L x Y) calculated using Appendix K 543 (35
if details of thermal bridging are not known (36) = 0.15x (31)

Total fabric heat loss {33} + {36} = 37.61 {37

Ventilation heat loss calculated monthly {38 = .33 x (28)m x {3

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
{(38)m=| 3419 | 33.87 | 3387 | 3387 | 3387 | 33.87 | 3387 | 3387 | 3387 | 33.87 | 3387 | 3387 {38;
Heat transfer coefficient, W/K (38 = {37} + (38m

(39;n—:=| 718 | 71.48 | 71.48 | 71.48 | 71.48 | 71.48 | 71.48 | 71.48 | 71.48 | 71.48 | 71.48 | 71.48

Averags = Sumi{EN o /18- 715 |(w
Heat loss parameter (HLP), W/m2K (A0 = (39 + {4)
<4o;m:| 0.89 | 0.89 | 0.89 | 0.89 | 0.89 | 0.89 | 0.89 | 0.89 | 0.89 | 0.89 | 0.89 | 0.89

Averags = Sum(40). . /12= 0.89 [ (a0

Number of days in month (Table 1a)

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

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 | 92.92 | (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=|102.21| 98.49 | 94.77 | 91.06 | 87.34 | 83.62 | 83.62 | 87.34 | 91.06 | 94.77 | 98.49 | 102.21

Total = Surntd4), . = 115 |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)

(55} me | 151.57| 13257 | 136.8 | 119.26 | 114.43 | 98.75 | 91.51 | 105 | 106.26 | 123.83 | 135.17 | 146.79

Total = SumidS) o= 146194 (5]
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46)m=| 22.74 | 19.88 | 20.52 | 17.89 | 17.17 | 14.81 | 13.73 | 15.75 | 15.94 | 18.57 | 20.28 | 22.02 | (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): II' (49

Temperature factor from Table 2b |I| {49)
Energy lost from water storage, kWh/year (48) x (49) = |I| (501

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

Hot water storage loss factor from Table 2 (kWh/litre/day) II' (513
If community heating see section 4.3

Volume factor from Table 2a 0 (523
Temperature factor from Table 2b 0 (533

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 3of 7



DER WorkSheet: New dwelling design stage

Energy lost from water storage, kWh/year AN x (B 2 (521 x (B3) = 0 &4
Enter (50) or (54) in (55) 0 {58}
Water storage loss calculated for each month {(B8m = (B5) » {41)m

o= o [ o | o [ o | o | o | o f o o | o] o o (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

(F.i'Y;rﬁ:lOlOlOlOlOlOlO|O|O|O|O|0| 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).’r3:|0|O|O|O|O|O|O|O|O|O|O|0| (59

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
(t‘:‘1}n‘:=| 14.12 | 12.74 | 14.07 | 13.57 | 14 | 13.51 | 13.94 | 13.98 | 13.55 | 14.04 | 13.63 | 14.11 | &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= | 165.69| 1453 | 150.86 | 132.84 | 128.43 | 112.26 | 105.45 | 118.98 | 119.8 | 137.87 | 148.81 | 160.9 | (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 | 165.69| 1453 | 150.86 | 132.84 | 128.43 | 112.26 | 105.45 | 118.98 | 119.8 | 137.87 | 148.81 | 160.9

Cuiput frem wader heater (annuad) . 1627.19 (54}
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 ]
6‘77’~| 53.93 | 47.26 | 49 | 43.05 | 4155 | 36.21 | 33.91 | 38.41 | 38.72 | 44.68 | 48.35 | 52.33 | (85}

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

{B6jrn= | 123.61 | 123.61 | 123.61 | 123.61 | 123.61 | 123.61 | 123.61 | 123.61 | 123.61 | 123.61 | 123.61 | 123.61 (86

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
6«7~~| 21.72 | 19.29 | 15.69 | 11.88 | 8.88 | 75 | 8.1 | 10.53 | 14.13 | 17.94 | 20.94 | 22.33 | (87}

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(B8)m= | 220.48| 22277 | 217 | 204.73 | 189.24 | 174.68 | 164.95 | 162.66 | 168.42 | 180.7 | 196.19 | 210.75 | (&58)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
-(‘t%&?}rnzl 35.36 | 35.36 | 35.36 | 35.36 | 35.36 | 35.36 | 35.36 | 35.36 | 35.36 | 35.36 | 35.36 | 35.36 | 59}

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)
(71jm= | -98.89 | -98.89 | -98.89 | -98.89 | -98.80 | -98.80 | -98.80 | -08.80 | -08.80 | -08.80 | 0880 [ -08.69 | (71}

Water heating gains (Table 5)

(72;n—:=| 72.48 | 70.33 | 65.86 | 59.79 | 55.85 | 50.29 | 4558 | 51.62 | 53.77 | 60.06 | 67.16 | 70.34 | 72
Total internal gains = (B8 + (BT + (88 + (8w + (T3 4 (T + {72)m
73im= | 377.77 | 375.48 | 361.64 | 330.48 | 317.05 [ 29555 | 281.71 [ 287.9 | 200.41 | 321.79 [ 347.38 | 366.51 (73

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

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 4 of 7



DER WorkSheet: New dwelling design stage

Orientation: Access Factor Area Flux a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)

North  osx[ o077 | «| 425 | x| 1083 | x| o045 | «[ 111 | = | 15.66 |74
North  osx| o077 x 425 | x| 2082 | x| o045 x 111 | =] 2003 o4
North  oax[ o077 | »| 425 | x| sas3 | x| o045 | x| 111 | = | 50.85 [ 74
North  gox[ o077 | »| 425 | x| s546 | x| o045 | x| 111 | =] s1es |oa
North g9 o077 | x| 425 | «| 7a72 | «[ o0as | x| 111 | = 11003 |os
North  aex| o077 | x| 425 | x| 7909 | x| o045 | x| 111 | =| 11779 |o&
North  oex[ o077 | «| 425 | x| 7468 | »| o045 | «[ 111 | =] 10097 |ua
North  osx| o077 | «| 425 | x| s025 | x| 045 | «| 111 | =| ar2s |4
North  oax[  o77 % 425 | x| a1m2 | x| o045 % 111 | = | 61.14 743
North  oax[ o077 | »| 425 | x| 2419 | x| o045 | x| 111 | = | 35.62 [ 74
North  gax[ o077 | > 425 | x| 1312 | x| o4 [ > 111 | = | 19.32 [ 74
North .o« 077 | x| 425 | x| 88 | «[ o045 | x| 111 | = | 13.05 |7
South oo« o077 | x| 5.6 [ x| 4675 | [ o045 | x| 111 | = | 90.72 72
South  wex[ o077 | «| 56 | x| 7657 | »| o4 | <[ 111 | = | 148.57 [
South  osx| o077 | x| 56 | x| ers3 | x| 045 | «] 111 | =| 18025 |om
South  osx| o077 x 5.6 | x| 11023 | x| o4 x 1.11 | = | 2139 [i7a;
South  oax| 077 [ » | 56 | x| 11487 | x| o4 [ [ 111 | = | 2229 &
South  woc| o077 | x| s6 | x| 110 |« 04 | x| 111 | = 21451 |om
South  wex| o077 | x| 56 | x| 10801 | «[ 045 | x| 111 | =| 20050 |7
South  ag«l o077 | x| 56 [ x| 10480 | x| o045 | x| 111 | =] 20354 [i®
South  agx| o077 | x| 56 [ x| 10180 | »[ o045 | «| 111 | = | 197.7 [
South  osx| o077 | x| 56 | x| ss9 | [ o045 | «] 141 | =] 16025 |om
South  osx| o077 x 5.6 | x| 5542 | x| o4 x 1.11 | =] 1ors3  [i7s
South  oex[ 077 | x| 5.6 [ <[ 404 | x| o0as | [ 111 ] =] 78.39 &
Solar gains in watts, calculated for each month {83)m = Sum{74jm . (BZ)m
(B 106.38| 178.5 | 240.1 | 29558 | 332.92 | 332.3 | 319.56 | 290.78 | 258.84 | 195.87 | 126.85 | 91.44 | (233
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(BAyme | 484.15| 553.98 | 601.75 | 635.06 | 649.97 | 627.85 | 601.27 | 578.68 | 558.25 | 517.66 | 474.23 | 457.95 | e
Temperature during heating periods in the living area from Table 9, Th1 (°C) 85)
Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
@eym=| 099 | 097 | 095 | 091 | o081 | 066 | o5 | o054 | 075 | 092 | 097 | o099 (86}
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
-(87‘>rn=| 19.67 | 19.87 | 20.14 | 20.46 | 20.75 | 20.92 | 20.98 | 20.97 | 20.86 | 205 | 20.02 | 19.62 | B7;
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
of%*r‘ml 20.17 | 20.18 | 20.18 | 20.18 | 20.18 | 20.18 | 20.18 | 20.18 | 20.18 | 20.18 | 20.18 | 20.18 | (88}
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89;m=| 0.98 | 0.97 | 0.94 | 0.89 | 0.77 | 0.59 | 0.42 | 0.46 | 0.69 | 0.9 | 0.97 | 0.99 | (@m
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DER WorkSheet: New dwelling design stage

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
-(90;rn:| 18.38 | 18.67 | 19.07 | 19.52 | 19.9 | 20.11 | 20.17 | 20.16 | 20.05 | 19.58 | 18.89 | 18.31 {50}

HA = Living araa + (4) = 0.24 (Zh

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
(92}m:| 18.69 | 18.96 | 19.33 | 19.75 | 20.1 | 20.31 | 20.36 | 20.36 | 20.24 | 19.8 | 19.16 | 18.62 | (2

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
{9%im= | 1854 | 1881 | 1918 | 196 | 19.95 | 20.16 | 20.21 | 2021 | 20.09 | 19.65 | 19.01 | 18.47 (33

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:

wwaim= | 097 | 096 | 093 | 087 | 076 | o050 | 042 | 046 [ o069 [ 088 | 096 | 098 | (84}
Useful gains, hmGm , W = (94)m x (84)m

(081 | 47178 | 530.30 | 5585 | 55274 | 495.80 | 37231 | 2535 [ 265.36 | 382.91 | 45651 | 454.05 [ 44827 | 35)
Monthly average external temperature from Table 8

(%)mzl 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (56)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(37 |1022.23| 994.35 | 906 | 764.59 | 590.02 | 397.11 | 258.19 | 272.07 | 4285 | 647.2 | 851.41 |1020.17| 57
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

(38} | 409.53| 311.78 | 258.54 | 152,53 | 70.03 | 0 | 0 | 0 o | 14187 | 286.1 | 42549

Total per year (kKWihiyear! = Sum(eR) co v = 2055.88 |(93;

Space heating requirement in kWh/m?/year (&39;:

Space heating:

Fraction of space heat from secondary/supplementary system 0 (204}

Fraction of space heat from main system(s) {202) = 1 (201} = 1 {202;

Fraction of total heating from main system 1 {(204) = {202} x [1 - (203)f = 1 (204}

Efficiency of main space heating system 1 90.5 {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)
| 409.53| 311.78 | 258.54 | 152,53 | 70.03 | 0 | 0 | 0 | 0 | 141.87 | 286.1 | 42549 |

(211)m = {[(98)m x (204)] } x 100 = (206) 210
| 452.52| 344 51 | 285.68 | 168.54 | 77.38 | 0 | 0 | 0 | 0 | 156.77 | 316.13 | 470.15

Total KWhivear; =Sum(21t;, | = 2271.69 {211}

i

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 =+ (208)
{5;15)m:|0|o|o|o|o|o|o|o|o|o|
Total (Whiyear) =Sum(215) = 0 {215}

3 RN [OR 1F2

o|o

Water heating

Output from water heater (calculated above)
165.69 | 1453 | 150.86 | 132.84 | 128.43 | 112.26 | 105.45 | 118.98 | 119.8 | 137.87 | 148 81 | 160.9

Efficiency of water heater 87.3 {218)

ISTRICT, DOC.
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DER WorkSheet: New dwelling design stage

(217)m=| 89.55 | 89.46 | 89.29 | 88.98 | 88.4 | 87.3 | 87.3 | 87.3 | 87.3 | 88.89 | 89.38 | 89.6 | {217}

Fuel for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219):71-4 185.02| 162.43 | 168.95 | 149.28 | 145.28 | 12859 | 120.78 | 136.29 | 137.23 | 155.1 | 166.49 | 179.58

Total = Sum{2193), |, = 1835.02

{219

Annual totals kWh/year kWh/year

Space heating fuel used, main system 1
Water heating fuel used

Electricity for pumps, fans and electric keep-hot

mechanical ventilation - balanced, extract or positive input from outside 60.06 {230a)
central heating pump: (230¢)
boiler with a fan-assisted flue {2308)

Total electricity for the above, kWh/year sum of (2303}, (230g) = 135.06 {231)

Electricity for lighting (m?‘

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) = E((E)
Water heating {19y « = (2‘64}
Space and water heating (281} + (252} + (283) + (264) = (255)
Electricity for pumps, fans and electric keep-hot €31} « = (26.7‘;
Electricity for lighting 282 x = (2‘38)
Total CO2, kg/year sum of (265)(271) = (2;’2}
Dwelling CO2 Emission Rate (272) = (4) = (:;73;
El rating (section 14) (@ra)
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Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.16
Printed on 13 March 2019 at 10:36:16

...——=__=_===----<-<>-...-.--

Assessed By: Matt Fitzpatrick (STRO003572) Building Type: End-terrace House

A

NEW DWELLING DESIGN STAGE Total Floor Area: 95.96mz?
Site Reference : Walberton Plot Reference: HT A32

Address : HT A32, Avisford Grange, Walberton, West Sussex, TBC

Al

Name: Linden Homes Southern
Address : 1A Guildford Business Park , Guildford, Surrey, GU2 8XG

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

CRRRaREERE

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 17.07 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER 14.86 kg/m? QX
L &1&\“\\&\\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\@

Target Fabric Energy Efficiency (TFEE) 48.0 kWh/m?

Dwelling Fabric Energy Efficiency (DFEE) 38.8 kWh/m?

S
RN

R

Element Average Highest

External wall 0.21 (max. 0.30) 0.21 (max. 0.70) OK
Party wall 0.00 (max. 0.20) - QK
Floor 0.13 (max. 0.25) 0.13 (max. 0.70) QX
Roof 0.10 (max. 0.20) 0.10 (max. 0.35) QK
Openings 1.40 (max. 2.00) 1.40 (max. 3.30) QX

R

Thermal brid lculated from linear thermal transmittances for each ju

@\\\5\\\\\\\\?\\\\\\\&9{9\&[ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\\\W

Air permeability at 50 pascals 4.70 (design value)
Maximum 10.0 QX

R

Main Heating system: Database: (rev 440, product index 017929):

/’

/

Boiler systems with radiators or underfloor heating - mains gas

Brand name: Ideal

Model: LOGIC COMBI

Model qualifier: ESP1 35

(Combi)

Efficiency 89.6 % SEDBUK2009

Minimum 88.0 % QX

Secondary heating system: None

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 1 0f2



Regulations Compliance Report

Hot water Storage: Measured cylinder loss: 1.40 kWh/day
Permitted by DBSCG: 2.10 kWh/day QK

%

Primary pipework insulated:

Space heating controls TTZC by plumbing and electrical services QK
Hot water controls: Cylinderstat X
Independent timer for DHW QK
Boiler interlock: W

Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% OK

Continuous extract system (decentralised)
Specific fan power: 0.190.18

2

Maximum 0.7 QK

Overheating risk (South East England): Slight QK
Based on:

Overshading: Average or unknown

Windows facing: North 3.95mz

Windows facing: South 6.32m2

Ventilation rate: 4.00

Blinds/curtains: Dark-coloured curtain or roller blind

Closed 100% of daylight hours

Thermal bridging 0.031 W/meK
Roofs U-value 0.1 Wm2K
Party Walls U-value 0 W/m2K
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SAP Input

Ll e

Address:

Located in:

Region:

UPRN:

Date of assessment:
Date of certificate:
Assessment type:
Transaction type:
Tenure type:

Related party disclosure:
Thermal Mass Parameter:

Water use <= 125 litres/ person/ day:

PCDF Version:

HT A32, Avisford Grange, Walberton, West Sussex, TBC
England
South East England

13 March 2019

13 March 2019

New dwelling design stage
New dwelling

Unknown

No related party
Calculated 146.29

True

440

Ll

Dwelling type:
Detachment:
Year Completed:

Floor Location:

Floor O
Floor 1

Living area:
Front of dwelling faces:

House
End-terrace
2018
Floor area:
Storey height:
47.98 m2 2.4 m
47.98 m2 2.7 m
13.26 m2 (fraction 0.138)

North

Bl

Name: Source:

Door 1 Manufacturer

1 BFRC

2 BFRC

Name: Gap:

Door 1 mm

1 16mm or more
2 16mm or more
Name: Type-Name:
Door 1

1

2

Overshading

Type: Glazing: Argon: Frame:
Solid PVC-U
Windows low-E, En = 0.1, soft coat Yes
Windows low-E, En = 0.1, soft coat Yes
Frame Factor: g-value: U-value: Area: No. of Openings:
0.7 0.63 1.4 2.15 1
0 0.45 1.4 3.95 1
0 0.45 1.4 6.32 1
Location: Orient: Width: Height:
Brick North 0 0
Brick North 0 0
Brick South 0 0

Average or unknown

- -

Type: Gross area: Openings: Net area: U-value: Ru value: Curtain wall: Kappa:
External Elements

Brick 100.11 12.42 87.69 0.21 0 False 60
Cold Roof 47.98 0 47.98 0.1 0 9
Suspended 47.98 0.13 75
Internal Elements

Metal Stud 148.79 9
Int ceiling 47.98 9
Int floor 47.98 18
Party Elements

Party wall 46.92 45

ARUN DISTRICT COUNCIL WA/24/19/DOC
Stroma FSAP 2012 Version

:1.0.4.16 (SAP 9.92) - http://www.stroma.com
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SAP Input

Thermal bridges: User-defined (indi\{idual PSl-values) Y-Value = 0.031
IS:.e7:gth gigvalue E2 Other lintels (including other steel lintels)
(approvec PR caves (nslion at g )

Gas boilers and oil boilers

Fuel: mains gas

Info Source: Boiler Database

Database: (rev 440, product index 017929) Efficiency: Winter 87.3 % Summer: 90.5
Brand name: Ideal

Model: LOGIC COMBI

Model qualifier: ESP1 35

(Combi boiler)

Systems with radiators

Central heating pump : 2013 or later

Design flow temperature: Design flow temperature >45°C

ARUN DISTRICT COUNCIL WA/24/19/DOC
Stroma FSAP 2012 Version: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 2 of 3



SAP Input

Boiler interlock: Yes
Delayed start

Main heating Control: Time and temperature zone control by suitable arrangement of plumbing and electrical services
Control code: 2110

Secondary heating system: None

Water heating: From main heating system
Water code: 901
Fuel :mains gas
Hot water cylinder
Cylinder volume: 180 litres
Cylinder insulation: Measured loss, 1.4kWh/day
Primary pipework insulation: True
Cylinderstat: True
Cylinder in heated space: True

Electricity tariff: Standard Tariff

In Smoke Control Area: Unknown

Conservatory: No conservatory

Low energy lights: 100%

Terrain type: Low rise urban / suburban
EPC language: English

Wind turbine: No

Photovoltaics: None

Assess Zero Carbon Home: No

ARUN DISTRICT COUNCIL WA/24/19/DOC
Stroma FSAP 2012 Version: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 3 of 3



DER WorkSheet: New dwelling design stage

Assessor Name: Matt Fitzpatrick Stroma Number: STRO003572
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.16
Address : HT A32, Avisford Grange, Walberton, West Sussex, TBC

Area(m?) Av. Height(m) Volume(m?3)

Ground floor ('Ea) « | 54 |(2a} - | 115.15 |(3a)
First floor (-m) « | 07 |(2b) - | 129.55 |(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 | X 4D = IIluca
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | K30 = IIl(%)

Number of intermittent fans

Number of passive vents |I| £10 = II'(j?b)
Number of flueless gas fires |I| XAD = II'(TG)

Air changes per hour

Infiltration due to chimneys, flues and fans = (Eaj+{8hiw{7a)+{7o)+{7o) = (5= E(S)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 i)
Additional infiltration [(8)-1ix0.7 = 0 (10
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 {11}

if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12
If no draught lobby, enter 0.05, else enter 0 0 {13}
Percentage of windows and doors draught stripped 0 (14
Window infiltration 0.25 - (0.2 x {14} + 100} = 0 (i3
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  |4.69999980926514 (17
If based on air permeability value, then (18} = {17} + 20}+(5). otherwise (18} = (16) 0.23 (18}
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 (19
Shelter factor (20) = 1-i0.075 % {19}] = 0.85 (20
Infiltration rate incorporating shelter factor {21) = {18} x {20) = 2

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

025 | o025 | 0.24 | 0.22 | 0.21 | 0.19 | 0.19 | 0.18 | 0.2 | 0.21 | 0.22 | 0.23 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: (zsa}
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) (gsb)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]
(24a)m4o|o|o|o|o o|o|o|o|o|o|o| (243)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
waomd 0o | o | o | o | o o | o | o | o of o | o (24}

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=| 05 | 05 | 05 | 05 | 05 05 | 05 | 05 | 05 | 05 | 05 | 05 | (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]

agmd o [ o | o [ o | o | o] o f o o o o f o (24
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
o= 05 | 05 | 05 | o5 | o5 [ 05 | o5 [ o5 [ o5 [ o5 | o5 | 05 | (28)
ELEMENT Gross Openings Net Area U-value AXU k-value A XKk
area (m?) m2 A m? W/m2K (W/K) kd/m2-K kJ/K
Doors [ 215 || 14 | =| 301 | (26}
Windows Type 1 A1 1430004 = [ 524 (27)
Windows Type 2 6.32 KU 1.4 )+ 0.04] = 8.38 27
Floor [ 4708 | x| o013 | =[ e2sma | | | | ss085 |em
Walls [ 100141 | | 1242 | [ ere9 | «| o021 | = a1 | | e | | 52614 |em
Roof [ 4788 | | o | [ 488 | x| o1 | =[ 48 | | o | | 4182 |c0
Total area of elements, m? @an
Party wall [ 4602 | <] o | = o | | 4 | |[o21114 |e
Internal wall ** [ o | [ 133011 ]@20
Internal floor | 18 | | 863.64 |(32<:')
Internal ceiling | 9 | | 431.82 |(:329)

* 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) {28) B0} + (32} = 46.08 {33}
Heat capacity Cm = S(A x k) {{28)...{30) + {32} + (32&}...{32¢e) = 14037.69 {34
Thermal mass parameter (TMP = Cm + TFA) in kd/m?K = {34} = {4) = 146.29 {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.
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DER WorkSheet: New dwelling design stage

Thermal bridges : S (L x Y) calculated using Appendix K 6.08 {33}
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss {33} + {36} = 5215 {37

Ventilation heat loss calculated monthly {38 = .33 x (28)m x {3

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(38ym=| 40.75 | 4038 | 4038 | 40.38 | 40.38 | 40.38 | 40.38 | 40.38 | 40.38 | 40.38 | 40.38 | 40.38 {38;
Heat transfer coefficient, W/K (38 = {37} + (38m

(39)n‘:=| 92.9 | 92.53 | 92.53 | 92.53 | 92.53 | 92.53 | 92.53 | 92.53 | 92.53 | 92.53 | 92.53 | 92.53

Average = Sum(39). . /12- 9256 (33}
Heat loss parameter (HLP), W/m2K (A0 = (39 + {4)
<4o;m:| 0.97 | 0.96 | 0.96 | 0.96 | 0.96 | 0.96 | 0.96 | 0.96 | 0.96 | 0.96 | 0.96 | 0.96

Averags = Sum(40). . /12= 0.96 [ (a0

Number of days in month (Table 1a)

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

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 TFA£13.9,N=1

Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 | 98.3 | {43}
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)

<j44)m=|108.13| 104.2 |100.26| 96.33 | 92.4 | 88.47 | 88.47 | 92.4 | 96.33 |100.26| 104.2 |108.13

Totd = Sumn{dd), .= 117957 |(94)
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 | 160.35| 140.24 | 144.72 | 126.17 | 121.06 | 104.47 | 96.8 | 111.08 | 112.41 | 131 | 143 | 155.29

Total = Sumids) . = 15466  |(45)

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

(46)m=| 24.05 | 21.04 | 21.71 | 18.93 | 18.16 | 15.67 | 14.52 | 16.66 | 16.86 | 19.65 | 21.45 | 23.29 | (48]
Water sforage loss:
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): II' (49

Temperature factor from Table 2b |I| {49)
Energy lost from water storage, kWh/year (48) x (49) = |I| (501

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

Hot water storage loss factor from Table 2 (kWh/litre/day) II' (513
If community heating see section 4.3

Volume factor from Table 2a 0 (523
Temperature factor from Table 2b 0 (533
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DER WorkSheet: New dwelling design stage

Energy lost from water storage, kWh/year AN x (B 2 (521 x (B3) = 0 &4
Enter (50) or (54) in (55) 0 {58}
Water storage loss calculated for each month {(B8m = (B5) » {41)m

o= o [ o | o [ o | o | o | o f o o | o] o o (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

(F.i'Y;rﬁ:lOlOlOlOlOlOlO|O|O|O|O|0| 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).’r3:|0|O|O|O|O|O|O|O|O|O|O|0| (59

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
(t‘:‘1}n‘:=| 14.14 | 12.76 | 14.1 | 13.6 | 14.03 | 13.53 | 13.96 | 14 | 13.57 | 14.07 | 13.66 | 14.13 | (&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= | 174.49| 153 | 158.82 | 139.77 | 135.09 | 118 | 110.77 | 125.09 | 125.98 | 145.08 | 156.66 | 169.42 | (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 | 174.49| 153 | 158.82 | 139.77 | 135.09 | 118 | 110.77 | 125.09 | 125.98 | 145.08 | 156.66 | 169.42

Cuiput frem water haater (anmuall o 171217 (54}
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 ]
6‘7T~| 56.85 | 49.82 | 51.64 | 45.35 | 43.76 | 38.12 | 35.68 | 40.44 | 40.77 | 47.08 | 50.96 | 55.17 | (85}

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

{Bfjrn= | 134.94 | 134.94 | 134.94 | 134.94 | 134.94 | 134.94 | 13494 | 13494 | 134.94 | 134.94 | 13494 | 134.94 (6}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
6«7~~| 25.33 | 225 | 18.3 | 13.85 | 10.35 | 8.74 | 9.44 | 12.28 | 16.48 | 20.92 | 24.42 | 26.03 | (&7

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(58)m= | 249.63| 25222 | 245,69 | 231.79 | 214.25 | 197.76 | 186.75 | 184.16 | 190.69 | 204.58 | 22213 | 238.61 | (58}

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
-(eg;m:| 36.49 | 36.49 | 36.49 | 36.49 | 36.49 | 36.49 | 36.49 | 36.49 | 36.49 | 36.49 | 36.49 | 36.49 | 59}

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)
(71jm= | 10795 | -107.95 | -107.95 | -107.95 | -107.95 | -107.95 | -107.95 | -107.95 | -107.95 | -107.95 | -107.95 [ -107.95 | (71}

Water heating gains (Table 5)

(72;n—:=| 76.41 | 7414 | 69.41 | 62.99 | 58.82 | 52.94 | 47.95 | 54.35 | 56.62 | 63.28 | 70.78 | 74.15 | 72
Total internal gains = (B8 + (BT + (88 + (8w + (T3 4 (T + {72)m
7%= | 41785 | 41533 | 399.88 | 37512 | 3409 [ 32593 | 31063 [ 317.27 [ 330.27 | 355.26 [ 383.81 | 405.28 {73}

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
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DER WorkSheet: New dwelling design stage

Orientation: Access Factor Area Flux a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)

North  omx[ o077 | «| 8395 | x| 1063 | x| o045 | «| 111 | =] 14.55 |74
North  osx| o077 x 395 | x| 2082 | x| o045 x 111 | =] 2781 74
North  oax[ o077 | »| 895 | x| sas3 | x| o045 | x| 111 | - | 47.26 [ 74
North  gox| o077 | »| ses | x| ss46 | <[ 045 | x| 111 | = 7me1  |oa
North g9 o077 | x| 895 | x| 7a72 | «[ o0as | x| 111 | = 10226 |os
North  aex| o077 | x| 395 | x| 7999 | x| o045 | x| 111 | =| 10047 |7&
North  oex[ o077 | x| 8395 | x| 7468 | »| o045 | «[ 111 | =] 10221 |u&
North  osx| o077 | x| 395 | x| se2s | x| o045 | «| 111 | =] 81.09 |74
North  oax[  o77 % 395 | x| a41;2 | x| o4 % 1.11 | = | 56.82 743
North  oax[ o077 | »| 895 | x| 2419 | x| 045 | x| 111 | = | 33.11 [ 74
North  gox[ o077 | x| 895 | x| 1312 | x| o045 | x| 111 | = | 17.95 [ 74
North  sox| o077 | x| ses | x| 88 | «[ o4 | x| 111 | = ‘1213 J|os
South agx| o077 | x| 632 | x| 4675 | x[ o045 | x| 111 | =] 10238 [
South  wgx| o077 | <« 632 | x| 757 | x| o045 | «| 111 | = 1e7er  |om
South  osx| o077 | x| 632 | x| o753 | x| o045 | «] 111 | =| 21350 |om
South  osx| 077 x 632 | x| 11028 | x| o045 x 111 | =] o414 |os
South  gax| o077 | x| 632 | x| 11487 | x[ o045 | x| 111 | =] 25155  |iws
South  oex| o077 | x| 632 | x| 10 | «[ o045 | x| 111 | = 24200 |o7®
South 9« 0.77 | x| 632 | x| 10801 | x| o4 [ x [ 111 | =] 236.53 |72
South  agx| 077 | x| 632 | x| 1048 | x| o4 | x| 111 | = | 229.71 72
South oex| o077 | x| 632 | x| 10188 | x| o045 | «| 111 | =] 22312 [o®
South  osx| o077 | x| 632 | x| ss0 | [ o045 | «] 1141 | =| 1808 |om
South  osx| o077 x 632 | x| ss42 | x| o045 x 1.11 | = | 121.36  |{78)
South  sox| o077 | x| 632 | x| 404 | <[ o0as | x| 111 | - | 88.47 &
Solar gains in watts, calculated for each month {83)m = Sum{74pm . (BZ)m
(B 116.94| 195.49 | 260.85 | 317.31 | 353.82 | 351.56 | 338.74 | 310.8 | 279.94 | 213.96 | 139.31 | 100.6 | (83}
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(BAyme | 534.79| 610.82 | 660.73 | 692.43 | 703.72 | 677.49 | 649.37 | 628.06 | 610.21 | 569.22 | 523.12 | 505.88 | e
Temperature during heating periods in the living area from Table 9, Th1 (°C) 85)
Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
@eym=| 099 | 098 | 096 | 093 | 08 | 074 | o058 | o062 | 081 | 094 | 098 | o099 (86}
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
-(87‘>rn=| 19.43 | 19.63 | 19.92 | 20.27 | 20.61 | 20.86 | 20.96 | 20.94 | 20.78 | 20.34 | 19.81 | 19.38 | B7;
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
of%*r‘ml 20.11 | 20.11 | 20.11 | 20.11 | 20.11 | 20.11 | 20.11 | 20.11 | 20.11 | 20.11 | 20.11 | 20.11 | (88}
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89;m=| 0.99 | 0.98 | 0.96 | 0.92 | 0.83 | 0.67 | 0.48 | 0.52 | 0.75 | 0.92 | 0.98 | 0.99 | (@m
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DER WorkSheet: New dwelling design stage

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
-(.c}o;m:| 18 | 18.29 | 18.7 | 19.21 | 19.68 | 19.98 | 20.09 | 20.08 | 19.9 | 19.32 | 18.56 | 17.93 (50)

HA = Living araa + (4) = 0.14 (Zh

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
{92)m:| 18.2 | 18.48 | 18.87 | 19.36 | 19.81 | 20.1 | 20.21 | 20.2 | 20.02 | 19.46 | 18.73 | 18.13 | (32

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(9%m=| 1805 | 1833 | 1872 | 1921 | 1966 | 19.95 | 20.06 | 20.05 | 19.87 | 19.31 | 1858 | 17.98 (33}

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:

wwaim=| 098 | 096 | 094 | 09 | o081 | 065 | 04s [ 051 [ 074 [ 09 | 09 | 098 | (54}
Useful gains, hmGm , W = (94)m x (84)m

(98} rn= | 523.21 | 589.34 | 622.38 | 621.08 | 569.68 | 44351 | 308.5 | 321.94 | 449.17 | 514.47 | 504.63 | 496.75 | (35}
Monthly average external temperature from Table 8

(%)mzl 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (56)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

a7y [1277.08] 1242.28] 113093 953.56 | 736.14 | 495.46 | 3198 [ 337.35 | 533.77 | s0s8 | 106215 1275.07] 7}
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

(38} | 560.88| 438.78 | 378.36 | 239.38 | 123.85 | 0 | 0 | 0 o | 21675 | 401.42 | 579.07

Total per year (kKWihiyear! = Sum(eR) co v = 2938.48 |(93;

Space heating requirement in kWh/m?/year (&39;:

Space heating:

Fraction of space heat from secondary/supplementary system 0 (204}

Fraction of space heat from main system(s) {202) = 1 (201} = 1 {202;

Fraction of total heating from main system 1 {(204) = {202} x [1 - (203)f = 1 (204}

Efficiency of main space heating system 1 90.5 {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)

| 560.88| 438.78 | 378.36 | 239.38 | 123.85 | 0 | 0 | 0 | 0 | 216.75 | 401.42 | 579.07 |
(211)m = {[(98)m x (204)] } x 100 + (206) 210
| 619.75| 484.84 | 418.08 | 264.51 | 136.85 | 0 | 0 | 0 | 0 | 2395 | 44355 | 639.86

Toted {kKWhiyear; =Sum(2113, . = 3246.94 &1

i

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 =+ (208)
{5;15)m:|0|o|o|o|o|o|o|o|o|o|
Total (Whiyear) =Sum(215) = 0 {215}

3 RN [OR 1F2

o|o

Water heating

Output from water heater (calculated above)
17449 | 153 | 15882 | 139.77 | 135.09 | 118 | 110.77 | 125.09 | 125.98 | 145.08 | 156.66 | 169.42

Efficiency of water heater 87.3 {218)

ISTRICT, DOC.
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DER WorkSheet: New dwelling design stage

(217)m=| 89.72 | 89.65 | 89.53 | 89.29 | 88.8 | 87.3 | 87.3 | 87.3 | 87.3 | 89.19 | 89.58 | 89.76 | {217}

Fuel for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219):71-4 194.48| 170.67 | 177.4 | 156.53 | 152.12 | 135.17 | 126.88 | 143.28 | 144.31 | 162.66 | 174.88 | 188.76

Total = Sumi219a), . = 1927.15

{219

Annual totals kWh/year kWh/year

Space heating fuel used, main system 1
Water heating fuel used

Electricity for pumps, fans and electric keep-hot

mechanical ventilation - balanced, extract or positive input from outside 71.6 {230a)
central heating pump: (230¢)
boiler with a fan-assisted flue {2308)

Total electricity for the above, kWh/year sum of (2303}, (230g) = 146.6 {231)

Electricity for lighting (m)‘

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) = E((E)
Water heating {19y « = (2‘64}
Space and water heating (281} + (262) + (288} + (264) = (255)
Electricity for pumps, fans and electric keep-hot €31} « = (26.7‘;
Electricity for lighting 282 x = (2‘38)
Total CO2, kg/year sum of (265)(271) = (2;’2}
Dwelling CO2 Emission Rate (272) = (4) = (:;73;
El rating (section 14) (274)
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Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.16
Printed on 13 March 2019 at 10:36:03

...——=__=_===----<-<>-...-.--

Assessed By: Matt Fitzpatrick (STRO003572) Building Type: Detached House

A

NEW DWELLING DESIGN STAGE Total Floor Area: 149.62m?2
Site Reference : Walberton Plot Reference: HT COTT

Address : HT COTT, Avisford Grange, Walberton, West Sussex, TBC

Al

Name: Linden Homes Southern
Address : 1A Guildford Business Park , Guildford, Surrey, GU2 8XG

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

CRRRaREERE

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 16.16 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER 15.10 kg/m? QX
L &1&\“\\&\\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\@

Target Fabric Energy Efficiency (TFEE) 58.6 kWh/m?

Dwelling Fabric Energy Efficiency (DFEE) 47.8 KWh/m?

S
RN

R

Element Average Highest

External wall 0.21 (max. 0.30) 0.21 (max. 0.70) OK
Floor 0.13 (max. 0.25) 0.13 (max. 0.70) QK
Roof 0.10 (max. 0.20) 0.11 (max. 0.35) N
Openings 1.40 (max. 2.00) 1.40 (max. 3.30) QK

AR

Thermal bnd<<lculated from linear thermal transmittances for each ju \ on

..._____@_@_@uuu00000000@0@00-09->~>~-~-~-~-_-_-_-_-_-~_~__

HaiiSdaiiisiaiaad
Air permeability at 50 pascals 4.70 (design value)
Maximum 10.0 QK

.-

Main Heating system: Database: (rev 440, product index 018042):
Boiler systems with radiators or underfloor heating - mains gas
Brand name: Ideal
Model: LOGIC HEAT
Model qualifier: H18
(Regular)
Efficiency 89.6 % SEDBUK2009
Minimum 88.0 % QK

//

/

\

/

Secondary heating system: None
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Regulations Compliance Report

Hot water Storage: Measured cylinder loss: 1.40 kWh/day
Permitted by DBSCG: 2.10 kWh/day QK

%

Primary pipework insulated:

Space heating controls TTZC by plumbing and electrical services QK
Hot water controls: Cylinderstat OK
Independent timer for DHW QX
Boiler interlock: Yes QN
Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% X

Continuous extract system (decentralised)

2

Specific fan power: 0.190.18

Maximum 0.7 QK

Overheating risk (South East England): Slight QK
Based on:

Overshading: Average or unknown

Windows facing: North 21.98m?

Windows facing: East 0.58mz

Windows facing: West 1.24m?

Windows facing: South 9.87m2

Ventilation rate: 4.00

Blinds/curtains: Dark-coloured curtain or roller blind

Closed 100% of daylight hours

Thermal bridging 0.029 W/meK
Roofs U-value 0.1 Wm2K
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SAP Input

Ll

Address: HT COTT, Avisford Grange, Walberton, West Sussex, TBC

Located in: England

Region: South East England

g:FeNc;f assessment: 13 March 2019

Rgzsc;:nceer::l:l;:ete lil?avtﬂzwr;ll?zr?g: ?jesign stage

Transaction type: New dwelling

Tenure type: Unknown

Related party disclosure: No related party

WaetreT?Jlsl\en is: ?eramig :person/ da;;alculatﬁiu;53-01

PCDF Version: 440
Q\\EN\N\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%
Floor Location: Floor azrea: Storey height:

IEil\cl)ic;;a;rza' . . %;j; :: (fraction 0.139) o
...,
Name: Source: Type: Glazing: Argon: Frame:

glam1e: Gap: (I)=r7ame Factor: g]-f;;alue: :J;value: 2A:za: :\lo. of Openings:
Bl:ol;nf: Type-Name: Ié:;(ation: Sgritehnt: :)Nidth: 0Height

Type: Gross area: Openings: Net area: U-value: Ru value: Curtain wall: Kappa:

ARU
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SAP Input

Cold Roof 73.58 0 73.58 0.1 0 9
Bay roof 1.23 0 1.23 0.11 0 9
Suspended 74.81 0.13 75
Internal Elements

Metal Stud 237.74 9
Block 48.14 75
Int ceiling 73.58 9
Int floor 73.58 18

Party Elements

L

Thermal bridges: User-defined (indi\{idual PSl-values) Y-Value = 0.0289
I2-:r51§th g’_?s-value E2 Other lintels (including other steel lintels)
[Approved] ?7.93 2):06 E?g E61:/8 { W.tlh.tion :tez;v;f:; ,?:/::I)in?& R suppert peneEiee vl

Gas boilers and oil boilers
Fuel: mains gas
Info Source: Boiler Database

ARU
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SAP Input

Database: (rev 440, product index 018042) Efficiency: Winter 79.9 % Summer: 90.6
Brand name: Ideal

Model: LOGIC HEAT

Model qualifier: H18

(Regular boiler)

Systems with radiators

Central heating pump : 2013 or later

Design flow temperature: Design flow temperature >45°C

Boiler interlock: Yes

Delayed start

Main heating Control: Time and temperature zone control by suitable arrangement of plumbing and electrical services
Control code: 2110

Water code: 901

Fuel :mains gas

Hot water cylinder

Cylinder volume: 180 litres

Cylinder insulation: Measured loss, 1.4kWh/day
Primary pipework insulation: True

Cylinderstat: True

Cylinder in heated space: True

Electricity tariff: Standard Tariff

In Smoke Control Area: Unknown

Conservatory: No conservatory

Low energy lights: 100%

Terrain type: Low rise urban / suburban
EPC language: English

Wind turbine: No

Photovoltaics: None

Assess Zero Carbon Home: No

ARUN DISTRICT COUNCIL WA/24/19/DOC
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DER WorkSheet: New dwelling design stage

Assessor Name: Matt Fitzpatrick Stroma Number: STRO003572
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.16
Address : HT COTT, Avisford Grange, Walberton, West Sussex, TBC

Area(m?) Av. Height(m) Volume(m?3)
Ground floor 74.81 i) x | 24 |<2a> - | 179.54 |(3a)

First floor 74.81 (i x | 27 |<2b> - | 201.99 |(3b)

Total floor area TFA = (1a)+(1b)+(1¢c)+(1d)+(1e)+.....(1n) 149.62 (4)

Dwelling volume (330 00HE0+{38)+ 80 = (5)

main secondary other total m?3 per hour

heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | X 4D = IIluca
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | K30 = IIl(%)

Number of intermittent fans

Number of passive vents |I| £10 = II'(j?b)
Number of flueless gas fires |I| XAD = II'(TG)

Air changes per hour

Infiltration due to chimneys, flues and fans = (Eaj+{8hiw{7a)+{7o)+{7o) = (5= E(S)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 i)
Additional infiltration [(8)-1ix0.7 = 0 (10
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 {11}

if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12
If no draught lobby, enter 0.05, else enter 0 0 {13}
Percentage of windows and doors draught stripped 0 (14
Window infiltration 0.25 - (0.2 x {14} + 100} = 0 (i3
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  |4.69999980926514 (17
If based on air permeability value, then (18} = {17} + 20}+(5). otherwise (18} = (16) 0.23 (18}
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 (19
Shelter factor (20) = 1-i0.075 % {19}] = 0.85 (20
Infiltration rate incorporating shelter factor {21) = {18} x {20) = 2

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

0.25 | 0.25 | 0.24 | 0.22 | 0.21 | 0.19 | 0.19 | 0.18 | 0.2 | 0.21 | 0.22 | 0.23 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: (zsa}
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) (gsb)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =
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)

waomd 0o | o | o | o | o o | o | o | o of o | 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=| 05 | 05 | 05 | 05 | 05 05 | 05 | 05 | 05 | 05 | 05 | 05 | (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]

agimd 0 [ o ] o | o [ o ] o [ o | o | o [ o | o | of (24m)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

25y | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | (25

ELEMENT ome Om  Nener b AL e pR

Doors Type 1 [ 215 || 14 | =| 301 | (26)

Doors Type 2 [ 215 | «| 14 | =| 301 | 28)

A 14 )+ 0041 - 29,14 (27}

Windows Type 1 21.98 XA
ST

A

il

A
/

™

Windows Typo 2 147004 -
Windows Type 3 11414 0.04] = (27
H )

1/

Windows Type 4 9.87 STV 1.4 )+ 0.04] = =7
Floor | 7481 | x| o013 | =[oe7ese09 | [ 7 | |set075 ]
Walls [ 18584 | | 8797 | [ 14787 | x| o021 | <[ s0s | | e | | ssre2 |ew
Roof Type1 | 7358 | [ o | | 7888 | »] o1 | = 738 | | o | | ee222 |z
Roof Type2 | 123 | | o | | 128 | «| o011 | =] o1a | [ o | | 1107 [
Total area of elements, m2 a1
Internal wall ** | 9 | | 2139.66 |(32c)
Internal wall ** | 75 | | 3610.5 |(3'2-::)
Internal floor [ 5 | [7s26a4 |izee
Internal ceiling [ o | | 6222 |sze

* 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). {20 + (3} = 98.93 (33}
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DER WorkSheet: New dwelling design stage

Heat capacity Cm = S(Ax k) {(28)...{30) + (32} + (32a}...{32e) = 20893.06 a4
Thermal mass parameter (TMP = Cm + TFA) in kd/m?K = {34} + {4) = 153.01 (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) = 0.15 x (31)

Total fabric heat loss (3%} + {36} = 108.63 {37}

Ventilation heat loss calculated monthly {(38)m = 433 x {25)m ¥ (5)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
3oym= | 6354 | 6295 | 6295 | 62.95 | 6295 | 6295 | 6295 | 62.95 | 6295 | 6295 | 6295 | 6295 (38}
Heat transfer coefficient, W/K (2Wm = {37) + (3)m
[39)m= | 172.17| 17158 | 17158 | 17158 | 17158 | 17158 | 17158 | 17158 | 17158 | 17158 | 17158 | 17158
Average = SUM(33) o /18- 17163 |39}
Heat loss parameter (HLP), W/m2K {40 = (3Mm = (4)
<’4o;m=| 1.15 | 1.15 | 1.15 | 1.15 | 1.15 | 1.15 | 1.15 | 1.15 | 1.15 | 1.15 | 1.15 | 1.15
Average = Sum{ai). /1= 1.15 [i0;
Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
@i | 31 28 31 30 31 30 31 31 30 31 30 31 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} + 36 103.87 {43}
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)

J

| 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)

tiaim= | 11426 [ 110.11 | 10595 [ 1018 | 97.64 | 93.49 | 9349 [ 9764 | 1018 | 10595 [ 11041 | 114.26

Total = Sumi{d4), . = 124647 |(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)

(45} | 169.44| 148.2 | 152.93 | 133.32 | 127.93 | 110.39 | 102.29 | 117.38 | 118.79 | 138.43 | 151.11 | 164.1
Toial = Sum{4b) = 1634.32 |48

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

\ﬁ\ml 25.42 | 22.23 | 22.94 | 20 | 19.19 | 16.56 | 15.34 | 17.61 | 17.82 | 20.77 | 22.67 | 24.61
Water sforage loss:

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): 1. {48

Temperature factor from Table 2b 0.54 {49}

Energy lost from water storage, kWh/year {48) x (4%) = 0.76 (50}
b) If manufacturer’'s declared cylinder loss factor is not known:
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DER WorkSheet: New dwelling design stage

Hot water storage loss factor from Table 2 (kWh/litre/day) |I| EH
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) < (52) x (53) = 0 EY
Enter (50) or (54) in (55) 0.76 {35}
Water storage loss calculated for each month {58 = (55) x (41)m

{56)m=| 23.44 | 21.17 | 23.44 | 22.68 | 23.44 | 22.68 | 23.44 | 23.44 | 22.68 | 23.44 | 22.68 | 23.44 | (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;m=| 23.44 | 21.17 | 23.44 | 22.68 | 23.44 | 22.68 | 23.44 | 23.44 | 22.68 | 23.44 | 22.68 | 23.44 | (57}

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 | 2306 | 22 51 | 2306 | 22 51 | 2306 | 2306 | 22 51 | 2306 | 22 51 | 2306 | (59N

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
(2 mie | 216.14| 190.38 | 199.62 | 178.52 | 174.63 | 155.58 | 148.99 | 164.08 | 163.98 | 185.13 | 196.3 | 2108 | (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)
e[ o [ 0] o] o] o] o] o] o]o]o]o]o]

Output from water heater
(64}em= | 216.14| 190.38 | 199.62 | 178.52 | 174.63 | 155.58 | 148.99 | 164.08 | 163.98 | 185.13 | 196.3 | 210.8

Crstout from water heater (annual}. 1. 2184.16 {64}
Heat gains from water heating, kWh/month 0.25 “[0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65‘)rn=| 93.7 | 83.02 | 88.21 | 80.48 | 79.89 | 72.86 | 71.37 | 76.39 | 75.65 | 83.39 | 86.4 | 91.92 | (85)

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

{B36)m= | 146.68 | 146.68 | 146.68 | 146.68 | 146.68 | 146.68 | 146.68 | 146.68 | 146.68 | 146.68 | 146.68 | 146.68 (88}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
-(67‘>m=| 28.53 | 25.34 | 20.61 | 15.6 | 11.66 | 9.85 | 10.64 | 13.83 | 18.56 | 23.57 | 27.51 | 29.33 | (87}

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
Gy me= | 320.11 | 323.43 | 315.06 | 297.24 | 274.75 | 253.6 | 239.48 | 236.16 | 244.53 | 262.35 | 284.84 | 305.98 | (8]

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
<c39;n-:=| 37.67 | 37.67 | 37.67 | 37.67 | 37.67 | 37.67 | 37.67 | 37.67 | 37.67 | 37.67 | 37.67 | 37.67 | (8

Pumps and fans gains (Table 5a)
(7())rr3:|3|3|3|3|3|3|3|3|3|3|3|3| (70}

Losses e.g. evaporation (negative values) (Table 5)
(7 1yme |-117.34 | 117.34 | 117.34 | 117.34 | 117.34 | 117.34 | 117.34 | 117.34 | 117.34 | 117.34 | 117.34 | 117.34 | {71

Water heating gains (Table 5)
(72 | 125.94| 12354 | 118.56 | 111.78 | 107.39 | 101.19 | 95.93 | 102.67 | 105.07 | 112.08 | 120 | 12355 | (7

3
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DER WorkSheet: New dwelling design stage

Total internal gains = E8)m +{67m + (88im + {(Em + (7Om + {7Hm + {7V 2m

{73)m= | 544.59 | 542.32 | 524.23 | 494.63 | 463.8 | 434.65 | 416.05 | 422.67 | 438.17 468 502.35 | 528.87 (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  sox[ o077 | x| 2198 ¥ 10.63 " 045 | x| 111 - 80.98 74
North  oex| o077 | x| 2198 x 20.32 » 045 | <[ 111 = 15477 |74
North  osx| o077 | «| 2198 x 34.53 5 045 | <[ 111 = 262.98 |74

North 0.9% | 0.77

=

X

21.98 55.46 0.45 42242 |4

North 0.9% | 0.77

™
S
™

21.98 74.72 0.45 569.04  |(74

>
e
>

North  a9x| 077 2198 79.99 0.45 609.17 |74

North {1.9x%

>
s
>

0.77 21.98 74.68 0.45 568.74 |7

>
>

North  agx| o077 21.98 59.25 0.45 45122 |74

North 0.9x | 0.77

~
pra
~

21.98 41.52 0.45 316.19 74

North 0.59x | 0.77

P
b
P

21.98 24.19 0.45 184.23 |(74)

North  osx| o077 7 21.98 X 13.12 X 0.45 7 1.11 - 99.9 [ 74
North  oax[  o77 x 21.98 X 8.86 X 0.45 x 1.11 = 67.51 [ 74
East oo 1 » 0.58 x 19.64 « 0.45 » 1.11 = 3.95 [78;
East .9« 1 x 0.58 x 38.42 x 0.45 x 1.11 = 7.72 |7
East  a.9x] 1 X 0.58 x 63.27 % 0.45 X 1.11 - 1272 |om
East  o.0x 1 < 0.58 x 92.28 * 0.45 « 1.11 = 1855 |78
East 0.9x | 1 % b4 2273 |(.76)
East 0.0 1 | »| oss X 115.77 X 045 | x| 111 = 23.27 |78}
East 0.9x | 1 | »| oss X 110.22 X 0.45 [ > 111 = 22.15 | 76;
East o.9¢ 1 | [ oss x 94.68 % 045 | x [ 111 - 19.03 [78;
East 7.9% 1 | x| oss ¥ 73.59 % 045 | x| 111 - 14.79 |7
East o9y 1 | x| o058 x 45.59 x 045 | x[ 111 = 9.16 EE:
East 0.5 1 | <[ oss X 24.49 5 045 | <[ 111 = 492 [78)
East 0. 1 x 0.58 x 16.15 x 0.45 x 1.11 - 3.25 |76

South  gax | 0.77

=
kS
=

9.87 46.75 0.45 15989  |{78}

™
S
™

South  gac| o077 9.87 76.57 0.45 261.86 |78}

South o« | 0.77

>
e
>

9.87 97.53 0.45 33356 |78

South i1.9%

9.87 110.23 0.45 377 |72

~
~

South  0.9x | 0.77 9.87 114.87 0.45

39285 |0

©
~
~J
>
>
—
=
—

South 0.9 | 0.77

P
P

9.87 110.55 0.45 37807 |78

=
e
x

South 0.9x | 0.77

9.87 108.01 0.45 369.4 [i7a;

South  gax | 0.77

=
=

9.87 104.89 0.45 358.73 |(73)

South  gox | 0.77

-
"y
-
1

9.87 101.89 0.45 34844 (78}

™

J > >

™

9.87 82.59 0.45

| | | «]
| | | > |
| | | > |
| = | | |
| = | | «|
| | | «|
| | | <]
| | | «]
| | | » |
| | | > |
| = | | |
| «| | «|
| | | «|
| | | <]
| | | «|
| | | » |
058 | x| 11309 | x| o045
| | | |
| | | <]
| | | «|
| | | «|
| | | «|
| | | > |
| | | x|
| | | |
| | | <]
| | | «|
| | | «|
| | | » |
| | | > |
| | | x|
| | | |
| «| | «|
| | | «|

>
—_
—_
—_

South 1.9x | 0.77 282.44 |(73:’
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DER WorkSheet: New dwelling design stage

South 1.9

077 | x| o987 | x| ssa2 | «[ 045 | x| 1141 | =| 1ses2  |7m
South  agx| 077 | x| 987 | x| 404 | x| o4 | x| 111 | = | 138.16 72
West  oex| o077 | <[ 124 | x| 1984 | x| o4 | <[ 111 | = | 8.44 [(a0;
West  omx[ o077 x 124 | x| 3842 | x| o4 % 1.11 | = | 16.51 [¢20;
West  oax| o077 | x| 124 | x| es2z | x| o0as | x| 111 | =] 27.19 [20;
West  gox| o077 | x| 124 | x| 9228 | x| o045 | x| 111 | =] s0es |ao
West  aex] o077 | x| 124 | x| 11309 | <[ o045 | x| 111 | = | 48.59 |3
West a9« 0.77 | x| 124 | x| 11577 | x| o4 [ x [ 111 | =] 49.74 | @
West  aox| o077 | x| 124 | x| 11022 | x| o4 | x| 111 | = | 47.36 &
West  omx| o077 |« 124 | x| oaes | x| 045 | «| 111 | = | 40.68 [(50;
West  omx[ o077 x 124 | x| 7359 | x| o045 x 111 | = | 31.62 [c20;
West  oax| o077 | x| 124 | x| asse | x| o045 | x| 111 | = | 19.59 [20;
West  oox| o077 | x| 124 | x| 2449 | x| 045 | x| 111 | =] 1052 |eo
West  aex] o077 | x| 124 | x| 1615 | «[ o045 | x| 111 | = | 6.94 |3
Solar gains in watts, calculated for each month {83)m = Bum{74jm . .(BZ)m
(B3 253.26| 440.85 | 636.45 | 857.61 |1033.21 | 1060.25| 1007.64| 869.66 | 711.04 | 49542 | 304.87 | 215.86 | (@3
Total gains — internal and solar (84)m = (73)m + (83)m , watts
By | 797.85| 983.17 |1160.68| 1352.24| 1497.o1| 1494.9 | 14237 |1292.33| 1149.21| 963.42 | 807.23 | 744.72 | (84)
Temperature during heating periods in the living area from Table 9, Th1 (°C) 85)
Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
wim= | 099 | 098 | 09 | o091 08 | 065 | 05 | o056 | 079 | o094 | 098 | 0.0 86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
o(’T‘-| 19.11 | 19.37 | 19.76 | 20.23 | 20.64 | 20.88 | 20.96 | 20.94 | 20.75 | 20.21 | 19.56 | 19.06 | @7
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88;m=| 19.96 | 19.96 | 19.96 | 19.96 | 19.96 | 19.96 | 19.96 | 19.96 | 19.96 | 19.96 | 19.96 | 19.96 | (@s;
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
-(89}-'ﬁ:| 0.99 | 0.98 | 0.95 | 0.89 | 0.75 | 057 | 0.39 | 0.45 | 0.72 | 0.92 | 0.98 | 0.99 | &
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
-(90‘;rn=| 17.43 | 17.81 | 18.36 | 19.03 | 19.58 | 19.86 | 19.94 | 19.93 | 19.73 | 19.01 | 18.08 | 17.35 {303
HoA = Living areg + (4] = 0.14 {513

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
{92)m=| 17.66 | 18.03 | 18.56 | 19.2 | 19.73 | 20.01 | 20.08 | 20.07 | 19.87 | 19.18 | 18.29 | 17.59 | (@2

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
g%m=| 1751 | 17.88 | 18.41 | 19.05 | 1958 | 19.86 | 19.93 | 19.92 | 1972 | 19.03 | 1814 | 17.44 (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 | Novl Decl
Utilisation factor for gains, hm:
(94)m=| 0.98 | 0.97 | 0.93 | 0.86 | 0.74 | 0.56 | 0.39 | 0.45 | 07 | 0.9 | 0.97 | 0.99 | (94
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DER WorkSheet: New dwelling design stage

Useful gains, hmGm , W = (94)m x (84)m

(35 | 783.96| 950.14 |1084.13| 1166.8 | 11005 | 832.57 | 557.34 | 580.27 | 809.04 | 869.62 | 782.69 | 73422 | (@3
Monthly average external temperature from Table 8

;_96)m=| 43 | 4.9 | 6.5 | 8.9 | 1.7 | 14.6 | 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 ]

197 |2275.19| 2226.34| 2042.96| 1741 .58| 1351 .63| 901.66 | 572.04 | 604.02 | 964.32 |1446.09| 1893.98| 2071 .68| s
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

(98 m= |1109.48| 857.6 | 713.37 | 413.84 | 186.84 | 0 | 0 | 0 o | 42889 | 800.13 |1143.87

Total per vaar (kWhivean = Sura(88) se.e = 5654.02 |(93)

Space heating requirement in kWh/m?/year

37.79 (g9

Space heating:

Fraction of space heat from secondary/supplementary system

{(P02) =1 - {201} =

Fraction of space heat from main system(s)

{204 = (209} w [1 - {200)] =

Fraction of total heating from main system 1

Efficiency of main space heating system 1

Efficiency of secondary/supplementary heating system, %

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Novl Dec
Space heating requirement (calculated above)
[1100.48[ 8576 | 71337 | 41384 [ 18684 o | o | o | o

| 428.89 | 800.13 |1143.87|

(211)m = {[(98)m x (204)] } x 100 = (206)
|1224.59| 946 58 | 787.38 | 456.78 | 206.22 | 0 | 0 | 0 | 0

| 473.39 | 883.15 |1262.55

0 {201}

1 (202

1 {2034}

90.6 (208}

0 {208)
kWh/year

Total (kWhivear) =Sum{211), ., .=

Az

6240.64 {214

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

(215)m40|o|o|o|o|o|o|o|o|o|o|o

Total (kWhivear) =Sum{dth), | = 0 (215}
Water heating
Output from water heater (calculated above)

216.14 | 190.38 | 199.62 | 178.52 | 174.63 | 155.58 | 148.99 | 164.08 | 163.98 | 185.13 | 196.3 | 210.8

Efficiency of water heater 79.9 (216
(217)::(14 88.66 | 88.45 | 88.02 | 87.09 | 85.09 | 79.9 | 79.9 | 79.9 | 79.9 | 87.08 | 88.27 | 88.75 (217;
Fuel for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(21:’;‘)m:{ 243.78| 215.24 | 226.79 | 204.99 | 205.21 | 194.72 | 186.47 | 205.36 | 205.23 | 212.59 | 22239 | 237.52

Total = Sum{2183), |, = 2560.3 |(219)
Annual totals kWh/year kWh/year

Space heating fuel used, main system 1
Water heating fuel used
Electricity for pumps, fans and electric keep-hot

mechanical ventilation - balanced, extract or positive input from outside 110.4

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com
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DER WorkSheet: New dwelling design stage

central heating pump: (235¢)

boiler with a fan-assisted flue (2302}
Total electricity for the above, kWh/year sum of {23%a}. . {230g) = (231;
Electricity for lighting (m?‘

Energy Emission factor Emissions
kWh/year kg CO2/year

Space heating (main system 1) @21 x 0.216 = 1347.98 (281}

Space heating (secondary) 215 » 0.519 =

kg CO2/kWh
Water heating 19« - 553.02 |64}

Space and water heating {2871} + (282 + (283} + (264) = 1901 (265)
Electricity for lighting 282 x 0.519 = 261.53 (258)

Total CO2, kg/year sunt of (Z85). (271) = 2058.76 272

Dwelling CO2 Emission Rate {272) = {(4) = 5.1 (273

Electricity for pumps, fans and electric keep-hot {231 « 0.519 = 96.22 (267}

El rating (section 14) 84 (274}

AR Roma FOAB' 288 VeSion: 1.0.4.16 (SAP 9.92) - hitp://www.stroma.com Page 8 of 8



Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.16
Printed on 13 March 2019 at 10:35:20

...——=__=_===----<-<>-...-.--

Assessed By: Matt Fitzpatrick (STRO003572) Building Type: Detached House

A

NEW DWELLING DESIGN STAGE Total Floor Area: 126.62m?2
Site Reference : Walberton Plot Reference: HT PEMBROOK

Address : HT PEMBROOK, Avisford Grange, Walberton, West Sussex, TBC

Al

Name: Linden Homes Southern
Address : 1A Guildford Business Park , Guildford, Surrey, GU2 8XG

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

CRRRaREERE

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 16.63 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER 15.67 kg/m? QX
L &1&““&1\\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\@

Target Fabric Energy Efficiency (TFEE) 55.9 kWh/m?

Dwelling Fabric Energy Efficiency (DFEE) 46.0 kWh/m?

S
RN

R

Element Average Highest

External wall 0.21 (max. 0.30) 0.21 (max. 0.70) OK
Floor 0.13 (max. 0.25) 0.13 (max. 0.70) QK
Roof 0.10 (max. 0.20) 0.11 (max. 0.35) N
Openings 1.40 (max. 2.00) 1.40 (max. 3.30) QK

AR

Thermal bnd<<lculated from linear thermal transmittances for each ju \ on

..._____@_@_@uuu00000000@0@00-09->~>~-~-~-~-_-_-_-_-_-~_~__

HaiiSdaiiisiaiaad
Air permeability at 50 pascals 4.70 (design value)
Maximum 10.0 QK

.-

Main Heating system: Database: (rev 440, product index 018042):
Boiler systems with radiators or underfloor heating - mains gas
Brand name: Ideal
Model: LOGIC HEAT
Model qualifier: H18
(Regular)
Efficiency 89.6 % SEDBUK2009
Minimum 88.0 % QK

//

/

\

/

Secondary heating system: None

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 1 0f2



Regulations Compliance Report

Hot water Storage: Measured cylinder loss: 1.40 kWh/day
Permitted by DBSCG: 2.10 kWh/day QK

%

Primary pipework insulated:

Space heating controls TTZC by plumbing and electrical services QK
Hot water controls: Cylinderstat OK
Independent timer for DHW QX
Boiler interlock: Yes QN
Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% X

Continuous extract system (decentralised)

2

Specific fan power: 0.190.18

Maximum 0.7 QK

Overheating risk (South East England): Slight QK
Based on:

Overshading: Average or unknown

Windows facing: North 8.24mz

Windows facing: East 0.61mz

Windows facing: West 0.61mz

Windows facing: South 8.61mz

Ventilation rate: 4.00

Blinds/curtains: Dark-coloured curtain or roller blind

Closed 100% of daylight hours

Thermal bridging 0.032 W/meK
Roofs U-value 0.1 Wm2K

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 2 of 2



SAP Input

Ll e

Address: HT PEMBROOK, Avisford Grange, Walberton, West Sussex, TBC

Located in: England

Region: South East England

g:FeNc;f assessment: 13 March 2019

Rgzsc;:nceer::l:l;:ete lil?avtﬂzwr;ll?zr?g: ?jesign stage

Transaction type: New dwelling

Tenure type: Unknown

Related party disclosure: No related party

WaetreT?Jlsl\en is: ?eramig :person/ da;;%llculat?;iu;64-03

PCDF Version: 440
Q\\EW\N\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%
Floor Location: Floor azrea: Storey height:

IEil\cl)ic;;a;rza' . . Zj:% :: (fraction 0.135) o
...,
Name: Source: Type: Glazing: Argon: Frame:

glam1e: Gap: (I)=r7ame Factor: g]-f;;alue: :J;value: 2A:za: :\lo. of Openings:
Bl:ol;nf: Type-Name: Ié:;(ation: Sgritehnt: :)Nidth: 0Height

Type: Gross area: Openings: Net area: U-value: Ru value: Curtain wall: Kappa:

ARU
St m FSAP 2012 V 1 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 1 of 3



SAP Input

Cold Roof 62.74 0 62.74 0.1 0 9
Bay Roof 1.14 0 1.14 0.11 0 9
Suspended 63.88 0.13 75
Internal Elements

Metal Stud 226.99 9
Block Wall 41.85 75
Int ceiling 62.74 9
Int floor 62.74 18

Party Elements

L

Thermal bridges: User-defined (indi\{idual PSl-values) Y-Value = 0.0325
:-gggth g’_?s-value E2 Other lintels (including other steel lintels)
[Approved] ?6.18 2):06 E?g E61:/8 { W.tlh.tion :tez;v;f:; ,?:/::I)in?& R suppert peneEiee vl

Gas boilers and oil boilers
Fuel: mains gas
Info Source: Boiler Database

ARU
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SAP Input

Database: (rev 440, product index 018042) Efficiency: Winter 79.9 % Summer: 90.6
Brand name: Ideal

Model: LOGIC HEAT

Model qualifier: H18

(Regular boiler)

Systems with radiators

Central heating pump : 2013 or later

Design flow temperature: Design flow temperature >45°C

Boiler interlock: Yes

Delayed start

Main heating Control: Time and temperature zone control by suitable arrangement of plumbing and electrical services
Control code: 2110

Water code: 901

Fuel :mains gas

Hot water cylinder

Cylinder volume: 180 litres

Cylinder insulation: Measured loss, 1.4kWh/day
Primary pipework insulation: True

Cylinderstat: True

Cylinder in heated space: True

Electricity tariff: Standard Tariff

In Smoke Control Area: Unknown

Conservatory: No conservatory

Low energy lights: 100%

Terrain type: Low rise urban / suburban
EPC language: English

Wind turbine: No

Photovoltaics: None

Assess Zero Carbon Home: No

ARUN DISTRICT COUNCIL WA/24/19/DOC
Stroma FSAP 2012 Version: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 3 of 3



DER WorkSheet: New dwelling design stage

Assessor Name: Matt Fitzpatrick Stroma Number: STRO003572
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.16
Address : HT PEMBROOK, Avisford Grange, Walberton, West Sussex, TBC

Area(m?) Av. Height(m) Volume(m?3)
Ground floor 6388  |(ta} x | 24 |<2a> - | 153.31 |(3a)

First floor 62.74 (i) x | 27 |<2b> - | 169.4 |(3b)

Total floor area TFA = (1a)+(1b)+(1¢c)+(1d)+(1e)+.....(1n) 126.62 (4)

Dwelling volume (330 00HE0+{38)+ 80 = (5)

main secondary other total m?3 per hour

heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | X 4D = IIluca
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | K30 = IIl(%)

Number of intermittent fans

Number of passive vents |I| £10 = II'(j?b)
Number of flueless gas fires |I| XAD = II'(TG)

Air changes per hour

Infiltration due to chimneys, flues and fans = (Eaj+{8hiw{7a)+{7o)+{7o) = (5= E(S)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 i)
Additional infiltration [(8)-1ix0.7 = 0 (10
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 {11}

if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12
If no draught lobby, enter 0.05, else enter 0 0 {13}
Percentage of windows and doors draught stripped 0 (14
Window infiltration 0.25 - (0.2 x {14} + 100} = 0 (i3
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  |4.69999980926514 (17
If based on air permeability value, then (18} = {17} + 20}+(5). otherwise (18} = (16) 0.23 (18}
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 (19
Shelter factor (20) = 1-i0.075 % {19}] = 0.85 (20
Infiltration rate incorporating shelter factor {21) = {18} x {20) = 2

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 |

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 10f8



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

0.25 | 0.25 | 0.24 | 0.22 | 0.21 | 0.19 | 0.19 | 0.18 | 0.2 | 0.21 | 0.22 | 0.23 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: (zsa}
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) (gsb)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]
(24a)m40|o|o|o|o|o|o|o|o|o|o|o| (243)
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 (24}

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=| 05 | 05 | 05 | 05 | 05 05 | 05 | 05 | 05 | 05 | 05 | 05 | (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]

agimd 0 [ o ] o | o [ o ] o [ o | o | o [ o | o | of (24m)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

o= 05 | 05 | 05 | o5 | o5 [ 05 | o5 [ o5 [ o5 [ o5 | o5 | 05 | (28}
ELEMENT et ome MO Wk Mww omex K
Doors Type 1 [ 215 || 14 | =| 301 | (26)
Doors Type 2 [ 215 | «| 14 | =| 301 | 28
Windows Type 1 8.04 KUV 1E )+ 004 = =7
Windows Type 2 6 ST 1,40+ 0.04) = (=7

AtH

SYIVRWY

Windows Type 3 6 1410 0.04] = @7
q41.4)

1/

Windows Type 4 8.61 .4 0.04] = 27
Floor | e3ss | x| o013 | =[ss04300 | [ 5 | | arer [z
Walls [ 1645 | | 2237 | [ 14243 | x| o021 | = 2085 | | e | | ssers |ew
Roof Typel | e274 | | o | | e74a | x| o1 | =] 622z | [ 9o | | sea66 |30y
Roof Type2 | 114 | | o | [ 114 ] <] o011 | = o013 | | 9o | [ 12 |om
Total area of elements, m? (31
Internal wall ** | 9 | | 2042.91 |(32c)
Internal wall ** | 75 | | 3138.75 |(3'2-::)
Internal floor [ 18 | | 112032 |izes
Internal ceiling | 9 | | se466 |26

* 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) @6). (30 + (38} = 74.53 (a3

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 2 0f 8



DER WorkSheet: New dwelling design stage

Heat capacity Cm = S(Ax k) {(28)...{30) + (32} + (32a}...{32e) = 20769.36 a4
Thermal mass parameter (TMP = Cm + TFA) in kd/m?K = {34} + {4) = 164.03 (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 9.49 (36}
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss {3%) + (36} = 84.02 a7

Ventilation heat loss calculated monthly {(38)m = 433 x {25)m ¥ (5)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(3%m= | 53.75 | 5325 | 5325 | 5325 | 5325 | 5325 | 53.25 | 53.25 | 5325 | 5325 | 53.25 | 53.25 {38
Heat transfer coefficient, W/K (2Wm = {37) + (3)m
[39)m= | 137.76| 137.26 | 137.26 | 137.26 | 137.26 | 137.26 | 137.26 | 137.26 | 137.26 | 137.26 | 137.26 | 137.26
Average = Sum(3Th. /1= 137.31 [39;
Heat loss parameter (HLP), W/m2K {40 = (3Mm = (4)
f:@o;n-==| 1.09 | 1.08 | 1.08 | 1.08 | 1.08 | 1.08 | 1.08 | 1.08 | 1.08 | 1.08 | 1.08 | 1.08
Average = Sum{ai). /1= 1.08 [i0;
Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
dhm=| 31 28 31 30 31 30 31 31 30 31 30 31 (41}

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} + 36 102.73 {43}
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)

(4d)me | 113.01 | 108.9 | 104.79 | 100.68 | 96.57 | 92.46 | 92.46 | 96.57 | 100.68 | 104.79 | 108.9 | 113.01

Total = Surn{44),. . = 123281 |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)

(45} | 167.59| 146.57 | 151.25 | 131.86 | 126.53 | 109.18 | 10117 | 116.1 | 117.48 | 136.92 | 149.46 | 162.3

Total = Surmids), ., = 1616.41  |(45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
\ﬁ\ml 25.14 | 21.99 | 22.69 | 19.78 | 18.98 | 16.38 | 15.18 | 17.41 | 17.62 | 20.54 | 2242 | 24.34 | {486}
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): 1. {48

Temperature factor from Table 2b 0.54 {49}

Energy lost from water storage, kWh/year {48) x (4%) = 0.76 (50}
b) If manufacturer’'s declared cylinder loss factor is not known:

AR Roma FOAB' 288 VeSion: 1.0.4.16 (SAP 9.92) - hitp://www.stroma.com Page 3 of 8



DER WorkSheet: New dwelling design stage

Hot water storage loss factor from Table 2 (kWh/litre/day) |I| EH
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) < (52) x (53) = 0 EY
Enter (50) or (54) in (55) 0.76 {35}
Water storage loss calculated for each month {58 = (55) x (41)m

{56)m=| 23.44 | 21.17 | 23.44 | 22.68 | 23.44 | 22.68 | 23.44 | 23.44 | 22.68 | 23.44 | 22.68 | 23.44 | (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;m=| 23.44 | 21.17 | 23.44 | 22.68 | 23.44 | 22.68 | 23.44 | 23.44 | 22.68 | 23.44 | 22.68 | 23.44 | (57}

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 | 2306 | 22 51 | 2306 | 22 51 | 2306 | 2306 | 22 51 | 2306 | 22 51 | 2306 | (59N

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
(B2m= | 214.29| 188.75 | 197.95 | 177.06 | 173.22 | 154.37 | 147.87 | 162.8 | 162.68 | 183.62 | 194.65 | 209 | {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)
e[ o [ 0] o] o] o] o] o] o]o]o]o]o]

Output from water heater
(64}em= | 214.29| 188.75 | 197.95 | 177.06 | 173.22 | 154.37 | 147.87 | 162.8 | 162.68 | 183.62 | 194.65 | 209

Cnptput from water heater (annuall: 2166.25 (64
Heat gains from water heating, kWh/month 0.25 “[0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
-(65‘;rn=| 93.08 | 82.48 | 87.65 | 80 | 79.43 | 72.46 | 71 | 75.96 | 75.22 | 82.88 | 85.85 | 91.32 | (85)

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

(B86)m= | 144.28 | 144.28 | 14428 | 14428 | 14428 | 14428 | 14428 | 14428 | 144.28 | 144.28 | 144.28 | 144.28 (88}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67‘)rn=| 27.96 | 24.84 | 20.2 | 15.29 | 11.43 | 9.65 | 10.43 | 13.55 | 18.19 | 23.1 | 26.96 | 28.74 | (57}

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
687*~| 293.6 | 296.65 | 288.97 | 272.62 | 251.99 | 2326 | 219.65 | 216.6 | 224.28 | 240.62 | 261.25 | 280.64 | (88}

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
<c39;n-:=| 37.43 | 37.43 | 37.43 | 37.43 | 37.43 | 37.43 | 37.43 | 37.43 | 37.43 | 37.43 | 37.43 | 37.43 | (8

Pumps and fans gains (Table 5a)
(7())rr3:|3|3|3|3|3|3|3|3|3|3|3|3| (70}

Losses e.g. evaporation (negative values) (Table 5)
(7 1yme |-115.43 | 115.43 | 115.43 | 115.43 | 115.43 | 115.43 | 115.43 | 115.43 | 115.43 | 115.43 | 115.43 | 115.43 | {71

Water heating gains (Table 5)
(72 | 125.11 | 12274 | 117.81 | 111.11 | 106.76 | 100.63 | 95.43 | 102.1 | 104.47 | 111.4 | 119.23 | 12275 | (7

3
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DER WorkSheet: New dwelling design stage

Total internal gains = E8)m +{67m + (88im + {(Em + (7Om + {7Hm + {7V 2m

{73im=| 51596 | 513.5 | 496.26 | 468.31 | 439.47 | 41217 | 394.79 | 401.54 | 416.22 | 444.41 | 476.73 | 501.42 (73

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

South  oax[ o077 13948 |{78)

=
kS
=

8.61 46.75 0.45

™
S
™

South  gax[ 077 8.61 76.57 0.45 22843 |78

south  sex[ o077 29098 |78

>
e
>

8.61 97.53 0.45

South i1.9%

8.61 110.23 0.45 32887  |o7®

~
~

South  oex| o077 8.61 114.87 0.45

342.7 |(78)

©
~
~J
>
>
—
=
—

South  osx| 077 3208 |

P
P

8.61 110.55 0.45

=
e
x

South 0.9x | 0.77

8.61 108.01 0.45 32224 [i7a;

South  oax| 077 312.94 &

=
=

8.61 104.89 0.45

South  gox | 0.77

8.61 101.89 0.45 30396 |78

™

J > >

™

8.61 82.59 0.45

Orientation: Access Factor Area Flux a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)

North  aox[ o077 | x| 824 | x| 1083 | x| o4 | x| 111 | = | 30.36 74
North  oex[ o077 | «| 824 | x| 2032 | »| o045 | «| 111 | =] 58.02 74
North  osx| o077 | «| 824 | x| sass | x| o045 | «| 111 | =] o859 |4
North  oax[  o77 x 824 | x| s546 | x| 045 x 111 | =]  1s838 |74
North  gox| o7z | »| 824 | x| a2 | «[ 04 | »] 111 | = 2133 |os
North  ge<| o077 | x| 824 | x| 7999 | x| 045 | x| 111 | =| 2283y |os
North  aex| 077 | x| 824 | x| 7468 | «| o045 | x| 111 | =] 2132 |
North  aex| o077 | x| 824 | x| s025 | x| 045 | x| 111 | =] 16016 |o&
North  oex[ o077 | «| 824 | x| a152 | x| o045 | «[ 111 | =] 11854 |04
North  osx| o077 | «| 824 | x| 2419 | x| o045 | «| 111 | =] e008 |4
North  oux| o7z | x| 824 | x| 1312 | x[ o4 | x| 111 | = s7as |oa
North  gex| o077 | »| 824 | «| 88 | x| o045 | x| 1141 | =] 2531 [ 7
East oo 1 [ > o6t | x| 1984 | «| o045 | x[ 111 | =] 415 [78;
East 0.9% 1 | [ e [ «| ssa2 | [ o045 | x| 111 | =] 8.12 |7
East  o.9x| 1 | x| o061 | x| e327 | x| 045 | x[ 111 | =] 133m |om
East 0.0 1 | <[ o [ x| 9228 | »[ o045 | «| 111 | = | 19.5 [
East 0.9x 1 % 0.61 | x[ 11300 | x| o045 % 1.11 | = | 239 [i78;
East 0.0 1 | ~| os1 [ x| 11577 | x[ o045 | x| 111 | = | 24.47 |78}
East oo 1 [ [ o061 | x| 11022 | <[ o045 | x| 111 | =] 23.3 | 78;
East oo 1 | > o6t | x| 9468 | x| o045 | x[ 111 | =] 2001 [78;
East g9« 1 | x| o061 | x| 7859 | x| o045 | x[ 111 | =] 1555 |om
East 0.9 1 | x| o6t | x| 4559 | x| o045 | x[ 111 | =] 9.64 7
East 0. 1 | <[ o | x| 2449 | x| o045 | «[ 111 | = | 518 [78)
East 0.3 1 x 061 | x| 1615 | x| o045 x 111 | = | 3.41 i78;

| = | | x| | = |

| = | | «| | = |

| « | | «| | - |

| | | «| | =]

| * | | » | | = |

| | | > | | - |

| ~ | | x| | = |

| = | | x| | = |

| = | | «| | = |

| = | | «| | - |

>
—_
—_
—_

south  sex[ o077 24638 |78
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DER WorkSheet: New dwelling design stage

South 1.9

077 | x| 8er | x| ssa2 | «[ 045 | x| 1141 | =| 1es33 |7
South  agx| 077 | x| ss1 | x| 404 | x| o4 | x| 111 | = | 120.52 72
West  oex| o077 | <[ os1 | x| 1964 | »| o4 | <[ 111 | = | 415 [(a0;
West  omx[ o077 x 0.61 | x| 3842 | x| o045 % 1.11 | = | 812 [¢20;
West  oux| o077 | x| oe1 | x| es27 | x| o045 | x| 111 | =] 133m  |eo
West  gox| o077 | x| oe1 | x| 9228 | x| 045 | x| 111 | =] 19.5 [ s0;
West ool 077 | x[  osl [ «| 11300 | «[ o045 | x| 111 | = | 23.9 |3
West a9« 0.77 | x| os1 | x| 11577 | x| o4 [ x [ 111 | =] 24.47 | @
West  aox| o077 | x| os1 | x| 11022 | 2| o4 | x| 111 | = | 23.3 &
West  osx| o077 | «[ o | x| o948 | x| o045 | «[ 111 | = | 20.01 [(50;
West  omx[ o077 x 061 | x| 735 | x| 04 x 111 | = 1555 |0
West  oax| 077 | ~| os1 | x| 4559 | x| o4 [ [ 111 | = | 9.64 [20;
West  oax| o077 | x| o1 | x| 2449 | x| 0as | x| 111 | =] 518 [ s0;
West ool 077 | x[  osl [ «| 1615 | «[ o045 | x| 111 | = | 3.41 |3
Solar gains in watts, calculated for each month {83)m = Bum{74jm . .(BZ)m
(BB 178.14| 302.69 | 416.32 | 526.24 | 603.84 | 607.12 | 582.05 | 52212 | 453 61 | 334.72 | 213.13 | 152.66 | (@3)
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(34;m:| 694.1 | 816.2 | 912,58 | 994.55 | 1043.3 |1o19.29| 976.83 | 923.66 | 869.83 | 779.13 | 689.87 | 654.08 | {84}
Temperature during heating periods in the living area from Table 9, Th1 (°C) 85)
Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
wim=| 099 | 099 | 097 | 094 | 086 | 073 | o058 | o062 | 082 | 095 | 099 | o099 86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
o(’T‘-| 19.33 | 19.54 | 19.86 | 20.25 | 20.61 | 20.86 | 20.96 | 20.94 | 20.76 | 20.29 | 19.73 | 19.28 | @7
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88;m=| 20.01 | 20.01 | 20.01 | 20.01 | 20.01 | 20.01 | 20.01 | 20.01 | 20.01 | 20.01 | 20.01 | 20.01 | (@3)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
-(89}-'ﬁ:| 0.99 | 0.98 | 0.96 | 0.92 | 0.83 | 0.65 | 0.46 | 0.51 | 0.76 | 0.94 | 0.98 | 0.99 | &
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
-(90‘;m=| 17.77 | 18.08 | 18.54 | 19.09 | 19.59 | 19.9 | 19.99 | 19.98 | 19.79 | 19.16 | 18.35 | 17.71 (303
HoA = Living areg + (4] = 0.14 {513

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
{92)m=| 17.98 | 18.28 | 18.71 | 19.25 | 19.73 | 20.03 | 20.12 | 20.11 | 19.92 | 19.31 | 18.54 | 17.92 | (@2

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
g%m=| 1783 | 1813 | 1856 | 19.1 19.58 | 19.88 | 19.97 | 19.96 | 19.77 | 19.16 | 1839 | 17.77 (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

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Novl Decl
Utilisation factor for gains, hm:
{94)m=| 0.99 | 0.97 | 0.95 | 0.9 | 0.81 | 0.64 | 0.46 | 0.51 | 0.75 | 0.92 | 0.97 | 0.99 | (94

AR Roma FOAB' 288 VeSion: 1.0.4.16 (SAP 9.92) - hitp://www.stroma.com Page 6 of 8



DER WorkSheet: New dwelling design stage

Useful gains, hmGm , W = (94)m x (84)m

(85)m= | 683.73| 794.25 | 867.48 | 897.14 | 840.56 | 653.35 | 448.13 | 467.14 | 648.66 | 715.25 | 671.85 | 646.08 | (95}
Monthly average external temperature from Table 8

;_96)m=| 43 | 4.9 | 6.5 | 8.9 | 1.7 | 14.6 | 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 ]

(97} en= |1864.45| 1816.09| 1655.95| 1399.57| 1081 .31| 724.28 | 462.75 | 488.59 | 778.47 | 1175.4 |1549.64| 1862.6 | s
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

(98 m= | 878.46| 686.68 | 586.62 | 361.75 | 179.11 | 0 | 0 | 0 o | 34236 | 632.01 | 905.09

Tolal par year (JKAWh/vear) = Sumi{S8) sse = 4572.08 |(93)

Space heating requirement in kWh/m?/year

36.11 {99

Space heating:

Fraction of space heat from secondary/supplementary system

{(P02) =1 - {201} =

Fraction of space heat from main system(s)

{204 = (209} w [1 - {200)] =

Fraction of total heating from main system 1

Efficiency of main space heating system 1

Efficiency of secondary/supplementary heating system, %

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Novl Dec
Space heating requirement (calculated above)
| 878.46| 686.68 | 586.62 | 361.75 | 179.11 | 0 | 0 | 0 | 0

(211)m = {[(98)m x (204)] } x 100 + (206)
| 969.6 | 757.92 | 647.48 | 399.29| 197.7 | 0 | 0 | 0 | 0

| 342.36 | 632.01 | 905.09 |

| 377.88 | 697.58 | 998.99

0 {201}

1 (202

1 {204}

90.6 (208}

0 {208)
kWh/year

Total (kWhivear) =Sum{211), ., .=

Az

5046.44 {21%)

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

(215)m40|o|o|o|o|o|o|o|o|o|o|o

Total (kWhivear) =Sum{dth), | = 0 (215}
Water heating
Output from water heater (calculated above)

214.29 | 188.75 | 197.95 | 177.06 | 173.22 | 154.37 | 147.87 | 162.8 | 162.68 | 183.62 | 194.65 | 209

Efficiency of water heater 79.9 (216
(217)::(14 88.28 | 88.06 | 87.64 | 86.78 | 85 | 79.9 | 79.9 | 79.9 | 79.9 | 86.55 | 87.83 | 88.38 (217
Fuel for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(21:’;‘)m:{ 242.73| 214.35 | 22587 | 204.03 | 203.79 | 193.21 | 185.07 | 203.75 | 203.6 | 212.14 | 221.62 | 236.48

Total = Sum{2183), |, = 2546.63 |(219)
Annual totals kWh/year kWh/year

Space heating fuel used, main system 1
Water heating fuel used
Electricity for pumps, fans and electric keep-hot

mechanical ventilation - balanced, extract or positive input from outside 93.61

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com
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DER WorkSheet: New dwelling design stage

central heating pump: (230¢)
boiler with a fan-assisted flue (230e)

Total electricity for the above, kWh/year sum of {23%a}. . {230g) = (231;
Electricity for lighting (m?‘

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 219 « = (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}
Dwelling CO2 Emission Rate (272) = (4) = (:;73;
El rating (section 14) (@ra)

AR Roma FOAB' 288 VeSion: 1.0.4.16 (SAP 9.92) - hitp://www.stroma.com Page 8 of 8



Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.16
Printed on 13 March 2019 at 10:35:12

...——=__=_===----<-<>-...-.--

Assessed By: Matt Fitzpatrick (STRO003572) Building Type: Semi-detached House

A

NEW DWELLING DESIGN STAGE Total Floor Area: 79.76m?2
Site Reference : Walberton Plot Reference: WALBERTON

Address : WALBERTON, Avisford Grange, Walberton, West Sussex, TBC

Al

Name: Linden Homes Southern
Address : 1A Guildford Business Park , Guildford, Surrey, GU2 8XG

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

CRRRaREERE

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 18.03 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER 15.62 kg/m? QX
L &1&““&1\\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\@

Target Fabric Energy Efficiency (TFEE) 48.5 kWh/m?

Dwelling Fabric Energy Efficiency (DFEE) 39.4 KWh/m?

S
RN

R

Element Average Highest

External wall 0.21 (max. 0.30) 0.21 (max. 0.70) OK
Party wall 0.00 (max. 0.20) - QK
Floor 0.13 (max. 0.25) 0.13 (max. 0.70) QX
Roof 0.10 (max. 0.20) 0.10 (max. 0.35) QK
Openings 1.40 (max. 2.00) 1.40 (max. 3.30) QX

R

Thermal brid lculated from linear thermal transmittances for each ju

@\\\5\\\\\\\\?\\\\\\\&9{9\&[ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\\\W

Air permeability at 50 pascals 4.70 (design value)
Maximum 10.0 QX

R

Main Heating system: Database: (rev 440, product index 017929):

/’

/

Boiler systems with radiators or underfloor heating - mains gas

Brand name: Ideal

Model: LOGIC COMBI

Model qualifier: ESP1 35

(Combi)

Efficiency 89.6 % SEDBUK2009

Minimum 88.0 % QX

Secondary heating system: None

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 1 0f2



Regulations Compliance Report

Hot water Storage: Measured cylinder loss: 1.40 kWh/day
Permitted by DBSCG: 2.10 kWh/day QK

%

Primary pipework insulated:

Space heating controls TTZC by plumbing and electrical services QK
Hot water controls: Cylinderstat X
Independent timer for DHW QK
Boiler interlock: W

Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% OK

Continuous extract system (decentralised)
Specific fan power: 0.190.18

2

Maximum 0.7 QK

Overheating risk (South East England): Slight QK
Based on:

Overshading: Average or unknown

Windows facing: North 3.78mz

Windows facing: South 5.55m2

Ventilation rate: 4.00

Blinds/curtains: Dark-coloured curtain or roller blind

Closed 100% of daylight hours

Thermal bridging 0.025 W/meK
Roofs U-value 0.1 Wm2K
Party Walls U-value 0 W/m2K

’“‘“§FH8H'%'8Tr—°§7&“15'L2”6’¥Zé’\78?§ion: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 2 of 2



SAP Input

Ll e

Address:

Located in:

Region:

UPRN:

Date of assessment:
Date of certificate:
Assessment type:
Transaction type:
Tenure type:

Related party disclosure:
Thermal Mass Parameter:

Water use <= 125 litres/ person/ day:

PCDF Version:

WALBERTON, Avisford Grange, Walberton, West Sussex, TBC
England
South East England

13 March 2019

13 March 2019

New dwelling design stage
New dwelling

Unknown

No related party
Calculated 158.48

True

440

Ll

Dwelling type:
Detachment:
Year Completed:

Floor Location:

Floor O
Floor 1

Living area:
Front of dwelling faces:

House
Semi-detached
2018

Floor area:
Storey height:

2.4 m
2.7 m

39.88 m2
39.88 m2

12.62 m2 (fraction 0.158)

North

Bl

Name: Source:

Door 1 Manufacturer

1 BFRC

2 BFRC

Name: Gap:

Door 1 mm

1 16mm or more
2 16mm or more
Name: Type-Name:
Door 1

1

2

Overshading

Type: Glazing: Argon: Frame:
Solid PVC-U
Windows low-E, En = 0.1, soft coat Yes
Windows low-E, En = 0.1, soft coat Yes
Frame Factor: g-value: U-value: Area: No. of Openings:
0.7 0.63 1.4 2.15 1
0 0.45 1.4 3.78 1
0 0.45 1.4 5.55 1
Location: Orient: Width: Height:
Brick North 0 0
Brick North 0 0
Brick South 0 0

Average or unknown

- -

Type: Gross area: Openings: Net area: U-value: Ru value: Curtain wall: Kappa:
External Elements

Brick 91.18 11.48 79.7 0.21 0 False 60
Cold Roof 39.98 0 39.98 0.1 0 9
Suspended 39.88 0.13 75
Internal Elements

Metal Stud 163.42 9
Int ceiling 39.88 9
Int floor 39.88 18
Party Elements

Party wall 43.56 45

ARUN DISTRICT COUNCIL WA/24/19/DOC
Stroma FSAP 2012 Version

:1.0.4.16 (SAP 9.92) - http://www.stroma.com
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SAP Input

Thermal bridges: User-defined (indi\{idual PSl-values) Y-Value = 0.0253
I;_?Sggth (I?EIS-value E2 Other lintels (including other steel lintels)
npprovec : e caves (nslion at g )

Gas boilers and oil boilers

Fuel: mains gas

Info Source: Boiler Database

Database: (rev 440, product index 017929) Efficiency: Winter 87.3 % Summer: 90.5
Brand name: Ideal

Model: LOGIC COMBI

Model qualifier: ESP1 35

(Combi boiler)

Systems with radiators

Central heating pump : 2013 or later

Design flow temperature: Design flow temperature >45°C

ARUN DISTRICT COUNCIL WA/24/19/DOC
Stroma FSAP 2012 Version: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 2 of 3



SAP Input

Boiler interlock: Yes
Delayed start

Main heating Control: Time and temperature zone control by suitable arrangement of plumbing and electrical services
Control code: 2110

Secondary heating system: None

Water heating: From main heating system
Water code: 901
Fuel :mains gas
Hot water cylinder
Cylinder volume: 180 litres
Cylinder insulation: Measured loss, 1.4kWh/day
Primary pipework insulation: True
Cylinderstat: True
Cylinder in heated space: True

Electricity tariff: Standard Tariff

In Smoke Control Area: Unknown

Conservatory: No conservatory

Low energy lights: 100%

Terrain type: Low rise urban / suburban
EPC language: English

Wind turbine: No

Photovoltaics: None

Assess Zero Carbon Home: No

ARUN DISTRICT COUNCIL WA/24/19/DOC
Stroma FSAP 2012 Version: 1.0.4.16 (SAP 9.92) - http://www.stroma.com Page 3 of 3



DER WorkSheet: New dwelling design stage

Assessor Name: Matt Fitzpatrick Stroma Number: STRO003572
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.16
Address : WALBERTON, Avisford Grange, Walberton, West Sussex, TBC

Area(m?) Av. Height(m) Volume(m?3)

Ground floor ('Ea) « | 54 |(2a} = | 95.71 |(3a)
First floor (-m) « | 07 |(2b) - | 107.68 |(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 | X 4D = IIluca
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | K30 = IIl(%)

Number of intermittent fans

Number of passive vents |I| £10 = II'(j?b)
Number of flueless gas fires |I| XAD = II'(TG)

Air changes per hour

Infiltration due to chimneys, flues and fans = (Eaj+{8hiw{7a)+{7o)+{7o) = (5= E(S)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 i)
Additional infiltration [(8)-1ix0.7 = 0 (10
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 {11}

if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12
If no draught lobby, enter 0.05, else enter 0 0 {13}
Percentage of windows and doors draught stripped 0 (14
Window infiltration 0.25 - (0.2 x {14} + 100} = 0 (i3
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  |4.69999980926514 (17
If based on air permeability value, then (18} = {17} + 20}+(5). otherwise (18} = (16) 0.23 (18}
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 (19
Shelter factor (20) = 1-i0.075 % {19}] = 0.85 (20
Infiltration rate incorporating shelter factor {21) = {18} x {20) = 2

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

0.25 | 0.25 | 0.24 | 0.22 | 0.21 | 0.19 | 0.19 | 0.18 | 0.2 | 0.21 | 0.22 | 0.23 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: (zsa}
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) (gsb)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]
(24a)m40|o|o|o|o|o|o|o|o|o|o|o| (243)
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 (24}

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=| 05 | 05 | 05 | 05 | 05 05 | 05 | 05 | 05 | 05 | 05 | 05 | (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]

agmd o [ o | o [ o | o | o] o f o o o o f o (24
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
o= 05 | 05 | 05 | o5 | o5 [ 05 | o5 [ o5 [ o5 [ o5 | o5 | 05 | (5}
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m2 A m? W/m2K (W/K) kd/m2-K kJ/K
Doors [ 215 || 14 | =| 301 | (26}
Windows Type 1 A 1.4 0.04] = 5.01 (27
Windows Type 2 5.55 UL )+ 0.04] = 7.36 27}
Floor | s088 | x| o013 | <[ 51804 | | s | | 2001 [eem
Walls [ o118 | | 1148 | [ 797 | «| o021 | =| 1674 | | e | | 4ars2 |e=
Roof [ 008 | | o | [ sees | x| o1 | =[ 4 | | o | | ss082 a0
Total area of elements, m? (a1
Party wall [ 436 | <] o | = o | | 4 | [ 1902 |z
Internal wall ** | 9 | | 1470.78 |(32c:)
Internal floor [ 18 | | 71784 ey
Internal ceiling [ o | | 35892 |izes

* 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) {28} {30} + (32} = (33
Heat capacity Cm = S(A x k) {{28)...{30) + {32} + (32&}...{32¢e) = 12640.56 {34
Thermal mass parameter (TMP = Cm + TFA) in kd/m?K = {34} = {4) = 158.48 {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.
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DER WorkSheet: New dwelling design stage

Thermal bridges : S (L x Y) calculated using Appendix K 432 (35
if details of thermal bridging are not known (36) = 0.15x (31)

Total fabric heat loss {33} + {36} = 45.62 {373

Ventilation heat loss calculated monthly {38 = .33 x (28)m x {3

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
{38)m= | 33.87 | 3356 | 3356 | 3356 | 3356 | 3356 | 3356 | 3356 | 3356 | 33.56 | 33.56 | 33.56 {38;
Heat transfer coefficient, W/K (38 = {37} + (38m

(39;n—:=| 79.49 | 79.18 | 79.18 | 79.18 | 79.18 | 79.18 | 79.18 | 79.18 | 79.18 | 79.18 | 79.18 | 79.18

Averags = Sumi{EN o /18- 79.21 |(w
Heat loss parameter (HLP), W/m2K (A0 = (39 + {4)
(40}rﬁ:| 1 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99

Averags = Sum(40). . /12= 0.99 [ (a0

Number of days in month (Table 1a)

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

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 | 92.58 | (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=|101.84| 98.14 | 94.44 | 90.73 | 87.03 | 83.33 | 83.33 | 87.03 | 90.73 | 94.44 | 98.14 | 101.84

Total = Sum{d4) . = 111.01 |14
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 | 151.03| 132.09 | 136.31 | 118.84 | 114.03 | 98.4 | 91.18 | 104.63 | 105.88 | 123.39 | 134.69 | 146.26

Total = Surnidf) . = 1456.71 |(-‘35>
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(j46)m=| 22,65 | 19.81 | 20.45 | 17.83 | 17.1 | 14.76 | 13.68 | 15.69 | 15.88 | 18.51 | 20.2 | 21.94 | (48)
Water sforage Toss:
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): II' (49

Temperature factor from Table 2b |I| {49)
Energy lost from water storage, kWh/year (48) x (49) = |I| (501

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

Hot water storage loss factor from Table 2 (kWh/litre/day) II' (513
If community heating see section 4.3

Volume factor from Table 2a 0 (523
Temperature factor from Table 2b 0 (533
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Energy lost from water storage, kWh/year AN x (B 2 (521 x (B3) = 0 &4
Enter (50) or (54) in (55) 0 {58}
Water storage loss calculated for each month {(B8m = (B5) » {41)m

o= o [ o | o [ o | o | o | o f o o | o] o o (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

(F.i'Y;rﬁ:lOlOlOlOlOlOlO|O|O|O|O|0| 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).’r3:|0|O|O|O|O|O|O|O|O|O|O|0| (59

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
(t‘:‘1}n‘:=| 14.12 | 12.74 | 14.07 | 13.57 | 13.99 | 13.51 | 13.94 | 13.98 | 13.54 | 14.04 | 13.63 | 14.11 | (&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
(B2} | 165.15| 144.83 | 150.37 | 132.41 | 128.02 | 111.91 | 105.12 | 118.6 | 119.42 | 137.43 | 148.32 | 160.37 | (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)me | 165.15| 144.83 | 150.37 | 132.41 | 128.02 | 111.91 | 105.12 | 118.6 | 119.42 | 137.43 | 148.32 | 160.37

Cuiput frem water haater (anmuall o 1621.94 (54}
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 ]
6‘7T~| 53.75 | 471 | 48.84 | 42.91 | 41.4 | 36.09 | 338 | 38.28 | 38.59 | 44.54 | 48.19 | 52.16 | (85}

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

o= | 122,91 | 122,01 | 122,91 | 12201 | 12291 | 122,91 | 122,91 | 122.91 | 122.91 | 122.91 | 12291 | 12201 86}
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

6«7~~| 21.79 | 19.35 | 15.74 | 11.91 | 8.91 | 7.52 | 8.12 | 10.56 | 1417 | 18 | 21.01 | 22.39 | (87}
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(B8)m= | 218.94| 221.21 | 215.49 | 203.3 | 187.91 | 173.45 | 163.79 | 161.52 | 167.24 | 179.43 | 194.82 | 209.28 | (&58)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

-(eg;m:| 35.29 | 35.29 | 35.29 | 35.29 | 35.29 | 35.29 | 35.29 | 35.29 | 35.29 | 35.29 | 35.29 | 35.29 | 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=| 98.33 | 98.33 | 98.33 | 98.33 | 98.33 | 98.33 | 98.33 | 98.33 | 98.33 | 98.33 | 98.33 | 98.33 | (71
Water heating gains (Table 5)

(72;n—:=| 72.24 | 70.1 | 65.64 | 59.59 | 55.66 | 50.13 | 45.43 | 51.46 | 53.6 | 59.86 | 66.93 | 70.11 | 72
Total internal gains = {B8)m+ BT+ {881 + (89)m + (7Hm + {(THm + {72)m

(7%= | 375.84 | 37353 | 350.74 | 337.68 | 315.35 | 293.98 | 280.22 | 286.41 | 207.89 | 320.17 | 345.63 | 364.65 {73

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
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Orientation: Access Factor Area Flux a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)

North  osx[ o7z | «| 378 | x| 106 | x| o045 | «| 111 | =] 13.93 |74
North  oax[  o77 x 378 | x| 2032 | x| o045 x 111 | = | 26.62 743
North  oax[ 077 | | 378 | x| s4s | x| o4 [ [ 111 | = | 45.23 [ 74
North  gox[ o077 | x| 878 | x| s546 | x| o045 | x| 111 | =] 7265 |ou
North  ge<| o077 | x| 378 | «| 7472 | x| o045 | x| 111 | = | 97.86 |7
North  aex| o077 | x| 378 | x| 7999 | x| o045 | x| 111 [ = 10476  |®
North  oex[ o077 | «| 878 | x| 7468 | »| 04 | «| 111 | =] 97.81 74
North  osx[ o077 | «| 378 | x| s925 | x| o045 | «[ 111 | = | 77.6 |74
North  osx| o077 x 378 | x| a1s2 | x| o045 x 111 | =] s438 o4
North  oax[ o077 | »| 878 | x| 2419 | x| 045 | x| 111 | = | 31.68 [ 74
North  gox[ 077 | x| 878 | x| 1312 | x| o4 | x| 111 | =] 1718 o
North .o« 077 | x| 37 | x| ss | «[ o045 | x| 111 | = | 11.61 |7
South agx| o077 | x| s | x| ae7s | x[ o045 | x| 111 | = | 89.91 72
South  oex| o077 | x| s | x| zes7 | x[ o045 | «| 111 | =| 14725 |om
South  osx| o077 | x| 555 | x| ers3 | x| 045 | «] 111 | =| 1s7se  |om
South  osx| o077 x 555 | x| 11028 | x| o045 x 1.11 | =] 21199  [s
South  oax| 077 | »| 555 | x| 11487 | x| o4 [ [ 111 | = | 220.91 &
South  oex| o077 | x| 585 | x| 105 | «[ 045 | x| 111 | = 21259 |om
South  5.9x 077 | x| 58 | x| 10801 | «x[ o045 | x| 111 | =] 20772 [m
South  agx| 077 | x| 555 | x| 1048 | x| o4 | x| 111 | = | 201.72 72
South oex| o077 | x| s | x| 10188 | x[ o045 | «| 111 | = | 19593  |U®
South  osx| o077 | x| 555 | x| s2s9 | x| 045 | «] 111 | =| 1s882 |om
South  osx| o077 x 555 | x| ss42 | x| 045 x 111 | =] 10857 |78
South  oox| o077 | x| 585 | x| 404 | x[ o0as | x| 111 | =] 77.69 &
Solar gains in watts, calculated for each month {83)m = Sum{74pm . (BZ)m
B m= 103.84| 173.86 | 232.79 | 284.63 | 318.77 | 317.35 | 305.52 | 279.32 | 250.31 | 190.5 | 123.75 | 89.3 | (83}
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(BAyme | 479.68| 547.39 | 592,53 | 622.31 | 634.12 | 611.33 | 585.75 | 565.73 | 548.2 | 510.67 | 469.38 | 453.95 | e
Temperature during heating periods in the living area from Table 9, Th1 (°C) 85)
Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
@eym=| 099 | 098 | 096 | 093 | o085 | 072 | os6 | o6 08 | 094 | o098 | 0.9 (86}
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
-(87‘>rn=| 19.53 | 19.72 | 20 | 20.34 | 20.66 | 20.88 | 20.97 | 20.96 | 20.81 | 20.4 | 19.89 | 19.48 | B7;
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
of%*r‘ml 20.09 | 20.09 | 20.09 | 20.09 | 20.09 | 20.09 | 20.09 | 20.09 | 20.09 | 20.09 | 20.09 | 20.09 | (88}
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89;m=| 0.99 | 0.98 | 0.96 | 0.91 | 0.82 | 0.65 | 0.46 | 05 | 0.74 | 0.92 | 0.98 | 0.99 | (@m
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Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
-(90;rn:| 18.11 | 18.4 | 18.8 | 19.28 | 19.72 | 19.99 | 20.07 | 20.06 | 19.91 | 19.38 | 18.65 | 18.04 {50}

HA = Living araa + (4) = 0.16 (Zh

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
(92}m:| 18.34 | 18.61 | 18.99 | 19.45 | 19.87 | 20.13 | 20.21 | 20.2 | 20.05 | 19.54 | 18.84 | 18.27 | (52}

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
9%im=| 1819 | 1846 | 1884 | 193 | 1972 | 19.98 | 20.06 | 2005 | 199 | 1939 | 1869 | 18.12 (33

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:

wwaim= | 098 | 096 | 094 | 089 | o8 [ 064 | 046 [ 049 [ 072 [ 09 | 09 | 098 | (54}
Useful gains, hmGm , W = (94)m x (84)m

(081 | 469.38 | 528.03 | 55735 | 555.43 | 506.47 | 388.85 | 26671 [ 278.97 | 396.00 | 45072 | 45263 [ 44567 | 35)
Monthly average external temperature from Table 8

(%)mzl 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (56)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(373 |1103.76| 1073.51| 977.08 | 823.49 | 634.86 | 425.97 | 274.11 | 289.29 | 459.54 | 695.84 | 917.95 |1102.18| @7}
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

(38} | 471.98| 366.56 | 312.28 | 193 | 95.52 | 0 | 0 | 0 o | 17567 | 335.03 | 488.29

Total per year (KiWhiyear = Sum(®8)ce. = 2438.34 |(:’/‘3)

Space heating requirement in kWh/m?/year (&39;:

Space heating:

Fraction of space heat from secondary/supplementary system 0 (204}

Fraction of space heat from main system(s) {202) = 1 (201} = 1 {202;

Fraction of total heating from main system 1 {(204) = {202} x [1 - (203)f = 1 (204}

Efficiency of main space heating system 1 90.5 {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)
| 471.98| 366.56 | 312.28 | 193 | 95.52 | 0 | 0 | 0 | 0 | 175.67 | 335.03 | 488.29 |

(211)m = {[(98)m x (204)] } x 100 = (206) @1%)
| 521.53| 405.04 | 345.06 | 213.26 | 105.54 | 0 | 0 | 0 | 0 | 194.12 | 370.2 | 539.55

Total ((KWhiyear} =Sum(211), ;. = 2694.3 211

i

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 =+ (208)
{5;15)m:|0|o|o|o|o|o|o|o|o|o|
Total (Whiyear) =Sum(215) = 0 {215}

g RN [OR 1F2

o|o

Water heating

Output from water heater (calculated above)
165.15 | 144.83 | 150.37 | 132.41 | 128.02 | 111.91 | 105.12 | 118.6 | 119.42 | 137.43 | 148.32 | 160.37

Efficiency of water heater 87.3 {218)

ISTRICT, DOC.
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(217)m=| 89.65 | 89.57 | 89.43 | 89.17 | 88.64 | 87.3 | 87.3 | 87.3 | 87.3 | 89.07 | 89.49 | 89.69 | {217}

Fuel for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219):71-4 184.22| 161.69 | 168.14 | 148.49 | 144.43 | 128.18 | 120.41 | 135.86 | 136.79 | 154.3 | 165.73 | 178.81

Total = Sumi219a), . = 1827.05

{219

Annual totals kWh/year kWh/year

Space heating fuel used, main system 1
Water heating fuel used

Electricity for pumps, fans and electric keep-hot

mechanical ventilation - balanced, extract or positive input from outside 59.2 {230a)
central heating pump: (230¢)
boiler with a fan-assisted flue {2308)

Total electricity for the above, kWh/year sum of {230a}.. (230g) = 134.2 {221

Electricity for lighting (m?‘

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) = E((E)
Water heating {19y « = (2‘64}
Space and water heating (281} + (252} + (283) + (264) = (255)
Electricity for pumps, fans and electric keep-hot €31} « = (26.7‘;
Electricity for lighting 282 x = (2‘38)
Total CO2, kg/year sum of (265)(271) = (2;’2}
Dwelling CO2 Emission Rate (272) = (4) = (:;73;
El rating (section 14) (@ra)
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