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Revision History

1 29/01/2021

Andrew Maughan Michael Woodbridge

2 22/10/2021

Andrew Maughan William Vincent

About Environmental Economics

Our team of experienced consultants specialise in construction and building energy. We have
qualifications in sustainability, energy, engineering, building physics and construction as well as
environmental, quality management and auditing.

Over the last decade, we have provided assessments and consultancy for some of the largest UK
house builders, including Barratt Developments, David Wilson Homes, Bellway Homes, Abbey New
Homes and Davidsons. We develop flexible, practical, cost-effective specifications for our clients
through identifying solutions and delivering design advice. This includes the following disciplines:

e Overheating Analysis (dynamic thermal modelfling)
e Daylighting / Sunlight Simulations
e Fnergy Reports
e Compliance assessments and advice covering
o Partl (SAP)
e Part F (ventilation)
e Part G (water)
o BREEAM
e SBEM (existing and new build)
e Minimum Energy Efficiency Standards (MEES)

e Thermal Bridging (Psi value calculations)
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1.1.

11.1

1.2.

1.21.

1.2.2.

1.23.

1.3.

1.3.1.

Introduction

This energy demand study was prepared by Environmental Economics Ltd on behalf
of Barratt Homes Southern Counties. The report assesses measures to reduce the
energy demand of the domestic housing on site through the use of fabric efficiency
and renewables.

Description of Site

The site consists of 300 plots. These units comprise a range of detached, semi-
detached and terraced houses, as well as a number of maisonettes.

The proposed site location/boundary for the whole site is shown in Appendix A.

This report addresses a domestic development being undertaken by Barratt Southern
Counties, and does not include any further proposals for subsequent developments
or non-residential parcels.

Client Brief

The development has been designed to achieve a 10% reduction in energy demand,
beyond the minimum standard set by current building regulations in line with
Condition 22 of the Outline Planning Permission (Ref. Y/92/17/0UT) as described
below:

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

Drove L
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1.4. Building regulations

14.1. The SAP assessments have been undertaken using the appropriate legislative
guidance; Approved Document Part L1A 2013. It should be noted that future policies
and building regulations will reflect changes to the carbon content of fuels. In
particular grid electricity is expected to become significantly decarbonized due to the
ongoing investment in wind, solar and nuclear energy.

1.4.2. If the project is determined to fall under the new regulations in the future, then some
modifications may be needed to the solutions. However, as it stands the project is
being assessed under the current regulations and this report displays a method of
achieving the required reduction as per the above planning condition. Currently, it is
expected that Approved Document L will be updated in late 2021, and to be enforced
in 2022.

Drove Lane, Yapton - Energy Demand Study
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2.1.

211.

212

2.1.3.

2.14.

Assessment Methodology

Environmental Economics have modelled the proposed dwellings using NHER Plan
Assessor software. The software provides a number of outputs which can be used to
assess and compare the improvements from any number of build specifications in

terms of:

. Building regulations compliance

. Energy usage per year (kWh/annum)

. Carbon emissions as a measure of building regulations compliance (kg
COZ/mZz/year)

. Energy costs per year (£/annum)

. More detailed breakdowns by end use (space heating, water heating, cooking,
lighting, appliances)

. Code for Sustainable Homes compliance

. Effective air change rate

Each of these outputs can be used in different ways to analyse the performance of the
dwelling. The total regulated carbon emissions for each property is based upon:

. Space heating

. Water heating

. Electricity for pumps and fans
. Electricity for lighting

Two models were created in order to calculate the energy demand. The required data
for the site is calculated for each of the models, and then the difference used to
establish the level of improvement. In order to achieve this representative house types
have been utilised.

The emissions calculation for the space and water heating, as well as the electricity for
pumps, fans and lighting were all assessed using the Standard Assessment Procedure
(SAP 2012) through version 6 of the NHER Plan Assessor software. An example SAP
worksheet is shown in Appendix D.

Drove Lane, Yapton - Energy Demand Study
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2.2. Design Philosophy

2.2.1. Upgrades have been made to a number of elements from a standard build

specification in order to improve energy efficiency across the development. The site

adopts the good design principles endorsed and promoted by The Zero Carbon Hub,

the construction industries’ key advisors and partners with the Governments

Communities and Local Government Department. This guidance follows the general

good principles of energy efficiency as the industry moves towards zero carbon. The

principles are illustrated in figure 1 below.
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2.2.2. In order to reduce the residual carbon emissions a number of improvements were

made to the standard material and product specification. These improvements

include:

* Upgraded heating and hot water controls
e Delayed start thermostat

e Design air permeability of 5.01m3/hr/m2
» Bespoke thermal bridging details

Drove Lane, Yapton - Energy Demand Study
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2.3.

23.1

2.3.2.

2.3.3.

234.

Product Improvements

The systems used in a property to supply hot water and heating, as well as control it,
are important to the overall energy demand of a property. The 2013 Building
Regulations state that all systems and their controls must adhere to the minimum
standards shown in Domestic Heating Compliance Guide.

For a mains gas fired system the minimum boiler efficiency required is 86%. High
efficiency condensing boilers have been specified throughout the site for both
combination and cylinder based systems. These boilers achieve a SAP 2009 rated
efficiency of at least 89% and are recommended by the Energy Saving Trust.

Where installed, hot water cylinders can lose a significant amount of energy. In order
to minimise this energy loss and corresponding carbon emissions, cylinders which
have higher levels of insulation in comparison to typical hot water cylinders will be
used.

Finally 100% Low-E lighting fixtures shall be fitted to all properties.

Drove Lane, Yapton - Energy Demand Study
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2.4. Fabric Improvements

2.4.1. The building fabric for all dwellings was improved from basic compliance with Part
L1A 2013 to an enhanced specification. These fabric improvements reduce the space

heating requirement upon a property. The improvements have been made through a

combination of upgraded materials and increased insulation thicknesses. Enhanced

glazing with a larger transmittance factor allowing for increased solar gains will also

be used. Changes to the U-Value of external elements are shown in table 1 below.

Ww/m?k Description W/m?k
Walls 0.30 50mm Alreflex Platinum Cavity 0.27
400mm Mineral Wool Horizontal
o 0.11
Roof 0.20 Ceiling, Loft Space
Flat Roof 017
Floors 0.25 Spantherm Advance 012 -0.14
Doors 200 Double glazed Low-E, u-PVC 1.00 - 1.70
frame
Glazing 200 Double glazed Low-E, u-PVC 13
frame

O T
Taabrian B
BOARRSRT 4

24.2. As improvements are made to the thermal conductivity of main elements, thermal

bridging and air permeability becomes increasingly significant in the overall fabric

performance. Bespoke thermal bridging designs have been utilised, which achieve

much lower heat loss levels in comparison with standard practice.

24.3. As a result of following these junction details and focusing on build quality air
permeability will also decrease. A target air pressure rating of 5.01m3/hr.m2 has been

set for all houses on site which is a 50% improvement on the maximum allowable

rating in the 2013 Building Regulations.

Drove Lane, Yapton - Energy Demand Study
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2.5. Hi-Therm Lintels

2.5.1. As the latest set of building regulations have incorporated a Target Fabric Energy
Efficiency (TFEE) standard for all new houses, some of the bespoke thermal bridging
details would not be sufficient to achieve the latter.

2.5.2. Since a significant amount of heating energy is lost through the dwellings lintels, the
Client intend to use IG Hi-Therm lintels on this site. IG Hi-Therm lintels achieve a
lower linear thermal transmittance (Psi value) of 0.05W/mK, in comparison to the
normal IG lintels which achieve a Psi value of 0.23W/mK. More details are shown in

Appendix C.

Drove Lane, Yapton - Energy Demand Study
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3.1. Photovoltaic (PV) Cells

3.1.1. The efficiency of PV cells has improved rapidly over the last 15 years. This has made a
previously uneconomical technology an increasingly viable solution to rising energy
costs and demand. The cells can be produced in a variety of formats but are typically
manufactured as a panel or a roof tile for domestic housing applications.

3.1.2. The PV system typically produces direct current (DC) which is then sent through an
inverter to supply the house with electricity. If a greater amount of electricity is
produced than used by the household, this extra can be exported to the national grid,
as can be seen in figure 2.
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3.1.3. APV cell is assessed on its peak power rating. This is tested by exposing the cell to
the equivalent of full solar radiation and measuring the power output. The peak
power is input into the NHER software as well as the physical attributes of the
installation such as pitch, orientation and over-shading. A total energy saving per year
can then be calculated through SAP for the PV installation. This is then offset against
the electricity energy demand for the house.

Drove Lane, Yapton - Energy Demand Study
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3.2.

3.2.1

3.2.2.

3.2.3.

3.24.

Solar Hot Water (SHW)

SHW systems provide hot water to a household usually in conjunction with a
conventional boiler and cylinder system. Because of this they are best suited to
houses with a need for a cylinder hot water system rather than a combi boiler.

There are two main SHW systems; evacuated tubes and flat plate collectors.
Evacuated tubes are more efficient at transferring solar irradiation to the fluid
although flat plate collectors are considered to be better aesthetically and to install.
An example of the latter can be seen in figure 3.
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The final energy contribution to the household, calculated through SAP, is based on a
number of factors:

» Pitch, orientation and over-shading
e Heat absorption efficiency for the collector
e Average hot water usage of the dwelling

The majority of the energy savings will be made in the hot water demand for the
dwelling however, adding a SHW system will impact upon other energy demands.

Drove Lane, Yapton - Energy Demand Study
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3.3.

3.3.1

Air Source Heat Pumps (ASHP)

ASHP provide heating and hot water to a home through thermal energy gathered
from air outside the dwelling. Systems can be designed to work in conjunction with a
boiler system but in the case of energy efficient new builds it is possible for an ASHP
unit to provide 100% of the heating and hot water demand.

e &
TR &

3.3.2.

3.3.3.

The thermal performance of the unit depends on the outside temperature as well as
the unit's Coefficient of Performance. This is the ratio of thermal energy produced to
energy used. A typical value for this would be around 3.5, meaning that for every 1kW
of electricity consumed the unit would provide 3.5kW of thermal energy to the
household. This efficiency leads to large carbon and energy savings for both space
and water heating.

ASHP are assessed by their power output and the size of unit chosen depends on the
demand from the household. An example external unit can be seen above in figure 4.
The units with a larger power output can provide a larger amount of hotter water
even in colder climates.

Drove Lane, Yapton - Energy Demand Study
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3.4.

34.1.

34.2.

Ground Source Heat Pumps (GSHP)

GSHP provide heating and hot water to a dwelling through geothermal effects. A
GSHP system would offset the energy demand from the main space heating. There is,
however, an additional electricity demand for the pump and control system. This
would reduce energy savings from the installation.

N

it ree B
FIGTR

GSHP are expensive to install and rely on having appropriate ground conditions and
suitable space around the dwelling for the pipe looping. Energy savings are
dependent upon the type of system being replaced and the way the system is
operated by the homeowner. A typical system can be seen above in figure 5.

Drove Lane, Yapton - Energy Demand Study
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3.5. Biomass Heating Systems

3.5.1. Biomass heating systems burn fuels, considered carbon neutral, to heat the water
required for a dwelling. There are a large variety of systems available and choice
depends on the type of fuel to be burned and the level of automation.

3.5.2. The system would offset the energy demand from the hot water and main space
heating. However, biomass systems typically require a large amount of maintenance
and monitoring. An example system can be seen in figure 6.

3.5.3. The savings from such a system, in terms of CO2 and money, depends upon what it is
replacing. The savings are greatest when replacing an electrical hot water system but
are considerably less for replacing mains gas.

Drove Lane, Yapton - Energy Demand Study
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3.6.

3.6.1.

Wind Turbines

Wind turbines provide electricity directly to a dwelling. They can be added to a
property in two ways: pole mounted or building mounted. The pole mounted systems
are free standing and therefore require enough space around them to allow for the
construction and maintenance of the structure, as well as to allow for efficient
operation. The building mounted systems have a lower power output but do not
require additional structures, as can be seen in figure 7.

3.6.2.

The energy produced from a wind turbine is heavily dependent upon the surrounding
landscape. The energy saved will be offset against the electricity usage of the
dwelling.

Drove Lane, Yapton - Energy Demand Study
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3.7.

3.7.1

3.7.2.

3.7.3.

3.74.

3.7.5.

3.7.6.

3.7.7.

Comparison

SHW can be easily incorporated into new build house designs and has the potential
to reduce the energy demand from hot water considerably.

The product and installation cost make ASHP an expensive option. There is also a
degree of uncertainty about the energy saving that can be obtained from the system
as it requires diligent operation. The same can be said of GSHP, as well as the fact that
additional extensive ground work is required in order to make use of the system.

Biomass hot water systems are more suited to the replacement of inefficient, carbon
heavy systems such as electrical immersion heaters. The requirement of maintenance
and monitoring makes it unsuitable for large scale new build developments

The density of the site is a major restriction on the potential energy that could be
generated from wind turbines. Surrounding houses and the urban location would
restrict wind speeds.

The solution of PV panel systems will be used. 84.60 kWp with an average orientation
of South East/South West would be sufficient to aid in achieving the 10% energy
demand target.

For the purpose of the report this amount of PV has been distributed amongst the
Moresby and H486 (Hollinwood) house types.

However, the PV may be distributed differently, as long as the total reduction in
carbon emissions remains the same.

Drove L

ARUN DISTRICT COUNCIL Y/156/21/DOC

ane, Yapton — Energy Demand Study

14



Environmental Economics Ltd October 21

4.1.1. The table presented in Appendix B shows reduction in energy demand achieved via
fabric efficiency measures and renewables.

4.1.2. The energy demand for the baseline compliance model for the site is 1,870,690
kWh/Annum. After the proposed improvements this energy demand is reduced to

1,683,390 kWh/Annum. This constitutes a 10.0% reduction over current building
regulations.

Drove Lane, Yapton - Energy Demand Study 15

ARUN DISTRICT COUNCIL Y/156/21/DOC



000/1.2/9G /A TIONNOD LOIMLSIA NNYY

Environmental Economics Ltd

October 21

SIS,

S T

AR

Il

A ——

i

SR

Drove Lane, Yapton - Energy Demand Study

16



Environmental Economics Ltd October 21

Engvgy Dermand Reduction Study
Drove Lane, Yaplon

iChent: Basratt Seuthera Counties
Project; Drove Lane, Yapton 1
§Repmti Energy Reduction fron Fabiric improvaments angd On-Site Renewable Energy Gensration
Hause Typed Plot Space Heating  Hon Water Lighting Pumps s Py SAR Number  Tofal Energy
Mumber Requivamert  Requirenrent.  Regquirement fans Contribution. Floor of Moy Demang ™
T i Area
i - KW

of 32 Bage Case De jf
'

t)
297

0 {Part L 2033 Complian
1551

iMatdstone EQT DS

2854

Drove Lane, Yapton - Energy Demand Study 17

ARUN DISTRICT COUNCIL Y/156/21/DOC



Environmental Economics Ltd October 21

pray Nemand Redunion 3
rove Lang)

Barralt Southern Gounties
Tiomew Lavty Yepinn

Lhent:
HRenieot

Mambier T Sna
of Bigts pamars &

Friops el
Fang

YA

Hovse Typed Mot

Bpase Heating HobiWaley
fuaries B

wment Regutesaeant

Baniar W

DOt S8 ¥ Bedusl Eane {ith Renswabies

i £

RS

Qats et 2 Total Exergy Demand W Annum]

Redustion in Ensrgy Semand
10.48% :

Rotss
HE Uattvdaedt oy DRPRINTH R0 ik el smergy demang foe g

Drove Lane, Yapton - Energy Demand Study

ARUN DISTRICT COUNCIL Y/156/21/DOC



Environmental Economics Ltd October 21

R

Tl

Cav

<

y Wall

ity widths from S0rem to 185mm

§\‘>\ 9o k&\&\ \\\\\ < \§

a onent diage

Saldas 5

N
NN ENENN

Psi 0.05 WimK

Ty ey

Drove Lane, Yapton - Energy Demand Study

ARUN DISTRICT COUNCIL Y/156/21/DOC



Environmental Economics Ltd

October 21

See following pages for SAP worksheets
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SAP W orksheet §\%\\
Design - Draft W

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

Average storey Volume (m?3)
height (m}

Area (m?)
+ 57.47 ST [ 231 o= 13276 | it
Total floor area (1a) + (1b) + {1c) + (1d)...{1n) = 60.18 i

Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = 139.77 %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&iy
Number of intermittent fans x10= {Fa)
Number of passive vents III III
Number of flueless gas fires |I| |I|

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) +(6b) + (7a) #+{7h) + (7c) = +{5)= {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.47 {18}
Number of sides on which the dwelling is sheltered |I| {153}
Shelter factor 1-[0.075x (19)] =
Infiltration rate incorporating shelter factor (18) x (20) = 0.47 {21}
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 059 | o058 | 057 | o051 | 050 | 044 | 044 | 043 | 047 | 050 [ o052 | o055 |izaw
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
068 | 067 | 066 | 063 | 063 | 060 0.60 0.59 0.61 063 | 064 | 065 |izas

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

\\\\\&\N URN: 2BF Det version 5
R §

R NHER Plan Assessor version 6.3.9
& Pagel SAP version 9.92




| 068 | 067 | o066 | 063 | 063 | 060 | 060 | 059 | o061 | 063 | 064 | 065 |xm

Element Gross Openings Net area U-value AxUW/K K-value, A XK,
area, m? m? A, m? W/m?K kl/m?.K kI/K
Door [ 197 |x| 1200 |=] 197 |
Window [ 440 |x| 124 |=| 544 |
Roof window [ 292 |x| 159 |=| 465 |
Ground floor [ 271 | x| o014 |=[ o038 |
Exposed floor | 5476 | x| 017 |=| 931 |
External wall [ 701 |x| 027 |=| 214 |
External wall [ 743 | x| o026 |=] 193 |
External wall | 6886 | x| 025 |=| 1722 |
External wall [ 947 |x| 030 |=| 284 |
Roof | 5366 | x| 011 |=| 590 |
Roof [ 000 |x| o016 |=] o000 | {30
Total area of external elements A, m? {31}
Fabric heat loss, W/K = S(A x U) (26)...(30) + (32) =
Heat capacity Cm = 3{A x k) (28)...{30) + (32) +(32a)...{32¢) = N/A {34}
Thermal mass parameter {TMP) in kJ/m2K {35}
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33)+(36) = {37
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 3117 | 3086 | 3055 | 29.10 | 28.83 | 2757 | 2757 | 2733 | 2805 | 2883 | 2938 | 29.95 |ixm
Heat transfer coefficient, W/K (37)m + (38)m

| 105.48 | 105.16 | 104.86 | 103.41 | 10313 | 101.87 | 10187 | 101.64 | 10236 | 103.13 | 103.68 | 104.26 |
Average = 3(39)1...12/12 = 103.40 {35}

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 175 | 175 | 174 | 172 171 1,69 1.69 1.69 170 | 171 | 172 | 173
Average = 5(40)1...12/12 = 1.72 {40}

Number of days in month (Table 1a)

[ 31200 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 [ 3100 | 3000 | 3100 | 30,00 | 31.00 |:iae

Assumed occupancy, N {42}
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 81.38
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 1c x (43)

89.52 | 86.27 | 8301 | 7976 | 76550 | 7325 | 7325 | 76550 | 79.76 | 83.01 | 86.27 | 89.52 |
3(44)1..12=|  976.61

2%
£

Energy content of hot water used = 4.18 x Vd,mx nm % Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 13276 | 116.11 | 119.82 | 104.46 | 100.23 | 86.49 | 80.15 | 91.97 | 93.07 | 108.46 | 118.40 | 12857 |
S(45)1..12= | 1280.50

i
b

Distribution loss 0.15 x {45)m

| 1991 | 1742 | 1797 | 1567 | 1503 | 1297 | 1202 | 1380 | 1396 | 1627 | 1776 | 19.29 |ias)

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

&

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

URN: 2BF Det version 5
NHER Plan Assessor version 6.3.9

ARUN DISTRICT COUNCIL Y/156/21/DOC .
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[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |&wm

Primary circuit loss for each month from Table 3

| 000 | o000 | o000 | o000 | o000 | o000 | o000 | 000 | 000 | 000 | 000 | 000 [

Combi loss for each month from Table 3a, 3b or 3¢

| 1404 | 1267 | 1400 | 1351 | 1394 | 1346 | 1390 [ 1393 | 1349 | 1397 | 1356 | 14.03 |isu

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

| 146.80 | 128.78 | 133.81 | 117.97 | 11417 | 99.96 | 94.05 [ 10590 | 10656 | 122.44 | 131.95 | 142.60 |

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | o000 | o000 | o000 | o000 | o000 | 000 | 000 | 000 | 000 | 000 |

Output from water heater for each month (kWh/month) (62)m + (63)m

| 146.80 | 128.78 | 133.81 | 117.97 | 11417 | 99.96 | 94.05 [ 10590 | 10656 | 122.44 | 131.95 | 142.60 |

S(64)1..12=| 144499 |4

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

| 4765 | 4177 | 4334 | 3811 | 3681 | 3213 | 3012 [ 3406 | 3432 | 3956 | 4276 | 46.26 |isx

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

[ 119.20 | 119.20 | 119.20 | 119.20 | 119.20 | 119.20 | 119.20 | 119.20 | 119.20 | 119.20 | 119.20 | 119.20 |:ss)

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

| 4203 | 3733 | 3036 | 2298 | 1718 | 1450 | 1567 | 2037 | 2734 | 3472 | 4052 | 4320 |in

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

| 258.81 | 261.49 [ 25472 | 240.32 | 222.13 | 20504 | 19362 | 190.93 | 197.70 | 212.11 | 23029 | 247.39 | s

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

| 4891 | 4891 [ 4891 | 4891 | 4891 | 4891 | 4891 | 4891 | 4891 [ 4891 | 4891 | 4891 |m

Pump and fan gains (Table 5a)

| ooo | o000 | o000 | o000 | 000 | o000 | o000 | o000 | 000 | 000 | 000 | 000 |

Losses e.g. evaporation (Table 5)

| -79.47 | -79.47 | -7947 | 79.47 | -79.47 | -7947 | -79.47 | 79.47 | -79.47 | -79.47 | -79.47 | -79.47 |3

Water heating gains (Table 5)

| 6405 | 6216 | 5825 | 5293 | 4948 | 4462 | 4049 | 4578 | 4766 | 5317 | 5938 | 6217 |vm
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m+ (72)m

| 453.53 | 449.63 | 431.98 | 404.88 | 377.43 | 352.80 | 338.42 | 34573 | 361.35 | 388.64 | 418.84 | 44140 |

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
South | 077 |x| 440 |x| 4675 |xo09x| o071 |x| o070 |=[ 708 |
North [ 100 |x| 292 [x| 1618 |xoox| 072 |x| o070 |=| 2143 v

Solar gains in watts 3(74)m...(82)m

| 9228 [ 15661 [ 22159 | 30121 | 372.12 | 387.50 | 365.87 | 308.36 | 247.46 | 174.21 | 11021 | 79.29 |iaw

Total gains - internal and solar (73)m + {83)m

| 545.80 | 606.24 | 653.56 | 706.08 | 749.56 | 74030 | 704.29 | 654.08 | 608.81 | 562.84 | 529.05 | 520.69 | ixa)

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 85}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)
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[ 094 | 093 | 090 | o085 | 077 | o064 | o052 | 057 | 074 | 087 [ 093 | o095

e

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

| 1808 | 1835 | 1881 | 1946 | 2009 | 2058 | 2081 | 2077 | 2039 | 19.61 | 1875 | 18.04 |ivn

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

[ 1950 | 1951 | 1951 | 1953 | 1953 | 1955 | 1955 [ 1955 | 1954 | 1953 [ 1952 | 1952 |imw

Utilisation factor for gains for rest of dwelling n2,m

[ 093 | o091 | 088 | 08 | o071 | o055 | 039 [ 043 | o066 | 08 [ 091 | o094 [am

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

| 1576 | 1614 | 1681 | 1773 | 1858 | 1921 | 1945 | 1942 | 1899 | 1796 | 16.74 | 1570 |y

Living area fraction Living area + (4) = {81}

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

| 1653 | 1687 | 1747 | 1830 | 19.08 | 1966 | 19.90 | 19.86 | 1945 | 1851 | 17.40 | 1647 |

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1638 | 1672 | 1732 | 1815 | 1893 | 1951 | 1975 [ 1971 | 1930 | 1836 | 1725 | 1632 |om

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

[ 090 | o088 | 084 | 078 | o068 | 055 | 041 | 045 | o064 | o080 | 087 | o091
Useful gains, nmGm, W {94)m x {84)m

g
”°,
S

| 492.02 | 532.90 | 551.89 | 552.19 | 512.80 | 404.37 | 287.03 | 293.80 | 389.56 | 448.01 | 462.84 | 473.24 |

Monthly average external temperature from Table Ul

| 430 | 490 [ 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 [ 1060 | 710 | 4.20

¥
o

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

[ 1273.66 | 1243.02 | 113451 | 956.63 | 74546 | 500.19 | 320.71 | 336.81 | 532.55 | 800.27 | 1052.76 | 1263.98 | isv)
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

| 581.54 | 477.20 | 433.47 | 291.19 | 17310 | 000 | 000 | 000 | 000 | 262.08 | 42474 | 58832 |

>{98)1...5,10...12 = 3231.64 {88}
Space heating requirement kWh/m?/year (98) + (4) 53.70 {98}

Space heating

Fraction of space heat from secondary/supplementary system {table 11) {2

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

Fraction of space heat from main system 2

Fraction of total space heat from mainsystem 1 (202) x [1- (203)] =

Fraction of total space heat from main system 2 (202) x (203) = {283

Efficiency of main system 1 (%) {208}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating fuel {main system 1), kWh/month

| 641.88 | 526.71 | 478.44 | 32141 | 19106 | 0.00 0.00 000 | 000 | 289.27 | 468.81 | 649.35 |

>(211)1..5,10..12 = 3566.93 {210

Water heating

Efficiency of water heater

| 8994 | 89.90 | 8982 | 89.65 | 89.30 | 8740 | 8740 | 8740 | 8740 [ 8956 | 89.82 | 89.96 |inivy
Water heating fuel, kWh/month

| 163.23 | 143.25 | 14897 | 13159 | 127.85 | 11437 | 107.60 | 12116 | 121.92 | 136.71 | 146.91 | 15852 |

Y(219a)1...12 = 1622.09 {213
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Annual totals

Space heating fuel - main system 1 3566.93
Water heating fuel 1622.09

Electricity for pumps, fans and electric keep-hot (Table 4f)

central heating pump or water pump within warm air heating unit

boiler flue fan SN
Total electricity for the above, kWh/year {231
Electricity for lighting (Appendix L) {333}
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {438}

kWi\ul(:/lear Fuelprice costF:ZI/ear

Space heating - main system 1 X x0.01= {248}
Water heating X x0.01 = {349}
Pumps and fans X x0.01= {248}
Electricity for lighting X X 0.01 = {280y
Additional standing charges {351}
Total energy cost (240)...(242) + (245)...(254) =
Energy cost deflator (Table 12) 0.42

Energy cost factor (ECF) 1.40 {257
SAP value 80.52
SAP rating (section 13)

=

SAP band
Ener Emission factor Emissions
kWh/yggar kg CO,/ kth kg CO,/year
Space heating - main system 1 3566.93 X = 77046 | i3s3}
Water heating 1622.09 X = 35037 | {zeal

Space and water heating (261) + (262) +(263) +(264) = 1120.83 {265}

Primary energy kWh/year 7472.36 {272

Pumps and fans 75.00 X =
Electricity for lighting 296.91 X = {388}
Total CO,, kg/year (265)..(271) = (7
Dwelling CO, emission rate (272) + (4) = {373}
El value
El rating (section 14) {274
El band
kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ \I;ZzaeIgy
Space heating - main system 1 X = {261}
Space and water heating (261) + (262) +(263) +(264) = RS
Pumps and fans X = {287}
Electricity for lighting X = {288}
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Dwelling primary energy rate kWh/m2/year
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SAP W orksheet §\%\\
Design - Draft W

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

Average storey Volume (m?3)
height (m}

Area (m?)
+ 57.47 ST [ 231 o= 13276 | it
Total floor area (1a) + (1b) + {1c) + (1d)...{1n) = 60.18 i

Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = 139.77 %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&iy
Number of intermittent fans x10= {Fa)
Number of passive vents III III
Number of flueless gas fires |I| |I|

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) +(6b) + (7a) #+{7h) + (7c) = +{5)= {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.47 {18}
Number of sides on which the dwelling is sheltered |I| {153}
Shelter factor 1-[0.075x (19)] =
Infiltration rate incorporating shelter factor (18) x (20) = 0.47 {21}
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 059 | o058 | 057 | o051 | 050 | 044 | 044 | 043 | 047 | 050 [ o052 | o055 |izaw
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
068 | 067 | 066 | 063 | 063 | 060 0.60 0.59 0.61 063 | 064 | 065 |izas

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

\\\\\\\@Q‘%%g URN: 2BF ET version 5
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g
L

[ 068 | 067 | o066 | 063 | 063 | 060 | 060 | 059 | o061 | 063 | o064 | o065

Element Gross Openings Net area U-value AxUW/K K-value, A XK,
area, m? m? A, m? W/m2K ki/m2.K kI/K
Door [ 197 |x| 1200 |=] 197 |
Window [ 440 |x| 124 |=| 544 |
Roof window [ 292 |x| 159 |=| 465 |
Ground floor [ 271 | x| o014 |=[ o038 |
Exposed floor | 5476 | x| 017 |=| 931 |
External wall [ 701 |x| 027 |=| 214 |
External wall [ 743 | x| o026 |=] 193 |
External wall | 5653 | x| 025 |=| 1413 |
Party wall [ 1233 | x| o000 |=| o000 |
External wall [ 947 |x| o030 |=| 284 |
Roof | 5366 | x| 011 |=| 590 | {30
Roof [ 000 |x| o016 |=| o000 |
Total area of external elements A, m?
Fabric heat loss, W/K = S(A x U) (26)...(30) + (32) =
Heat capacity Cm = S(A x k) (28)...(30) + (32) + (32a)...(32¢) =
Thermal mass parameter {TMP) in kJ/m2K
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33)+(36) = {37}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

[ 3117 | 3086 | 3055 | 2910 | 2883 | 2757 | 2757 | 2733 | 2805 | 2883 [ 2938 | 2995 |
Heat transfer coefficient, W/K (37)m + (38)m

| 9950 | 99.18 | 9887 | 9742 | 9715 | 9589 | 9589 | 9565 | 9638 | 97.15 | 97.70 | 9827 |

Average = 5(39)1...12/12 = 97.42

Heat loss parameter (HLP), W/m2K (39)m + (4)
[ 165 | 165 | 164 | 162 161 1.59 1.59 1.59 160 | 161 | 162 | 163 |
Average = 5(40)1...12/12 = 1.62

Number of days in month (Table 1a)
| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30.00 | 3100 |:sey

Assumed occupancy, N
Annual average hot water usage in:litres per day Vd,average = {25 x N) + 36 81.38 {43
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 1c x (43)

8952 | 86.27 | 8301 | 7976 | 76550 | 7325 | 7325 | 7650 | 7976 | 8301 | 8627 | 8952 |
S(44)1..12= 97661 | iaa

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

[ 132.76 | 116.11 | 119.82 | 104.46 | 10023 | 8649 | 8015 [ 91.97 | 93.07 | 108.46 | 11840 | 12857 |

>(45)1..12 = 1280.50 {45}

Distribution loss 0.15 x {45)m
| 1901 [ 1742 [ 1797 | 1567 | 1503 | 1297 | 1202 | 1380 | 1396 [ 1627 | 1776 | 19.29 |ias

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

Lot
b

[ 000 | o000 | o000 | o000 | o000 | o000 | o000 | o000 | 000 | 000 | 000 | o0.00

URN: 2BF ET version 5
NHER Plan Assessor version 6.3.9

ARUN DISTRICT COUNCIL Y/156/21/DOC .
Page 2 SAP version 9.92



If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| ooo | 000 | 000 [ 000 | 000 [ 000 | 000 | 000 | o000 | 000 | 000 | o000 |inw

Primary circuit loss for each month from Table 3

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |im

Combi loss for each month from Table 3a, 3b or 3¢

| 1404 | 1267 | 1400 | 1351 | 1394 | 1346 | 1390 | 13.93 | 1349 | 1397 | 1356 | 14.03 |y}

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

| 146.80 | 128.78 | 133.81 | 117.97 | 11417 | 99.96 | 94.05 [ 10590 | 10656 | 122.44 | 131.95 | 142.60 |isa

Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | o000 | o000 |

Output from water heater for each month (kWh/month) (62)m + (63)m

| 146.80 | 128.78 | 133.81 | 117.97 | 114.17 | 99.96 | 94.05 | 105.90 | 10656 | 122.44 | 131.95 | 142.60 |

S(64)1..12=| 144499 |4

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

| 4765 | 4177 | 4334 | 3811 | 36.81 | 3213 | 3012 | 3406 | 3432 [ 3956 | 4276 | 46.26 |y

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 119.20 [ 119.20 [ 119.20 | 119.20 | 119.20 | 119.20 | 119.20 | 11920 | 119.20 [ 119.20 | 119.20 | 119.20 |iss)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
| 4203 | 3733 | 3036 | 2298 | 1718 | 1450 | 1567 [ 2037 | 2734 | 3472 | 4052 | 4320 v

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

| 258.81 | 261.49 | 254.72 | 240.32 | 222.13 | 20504 | 19362 | 190.93 | 197.70 | 212.11 | 230.29 | 247.39 |is®

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

| 4891 | 4891 [ 4891 | 4891 | 4891 | 4891 | 4891 | 4891 | 4891 [ 4891 | 4891 | 4891 |isu

Pump and fan gains (Table 5a)
[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 [ o000 | o000 |

Losses e.g. evaporation (Table 5)

| -79.47 | -79.47 | -79.47 | 7947 | -79.47 | -7947 | -79.47 | -79.47 | -79.47 | -79.47 | -79.47 | -79.47 |

Water heating gains (Table 5)

| 6405 | 6216 | 5825 | 5293 | 4948 | 4462 | 4049 | 4578 | 4766 | 5317 | 5938 | 62.17 |
Total internal gains {66)m + {67)m + (68)m+(69)m + (70)m + (71)m + (72)m
| 45353 | 449,63 | 43198 | 404.88 | 377.43 | 352.80 | 338.42 | 34573 | 361.35 | 388.64 | 418.84 | 441.40 |73

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
South l 077 x| 440 |x| 4675 |xoox| o071 |x| o070 |=| 7085 |
North [ 1200 |x| 292 |[x| 1618 |[x09x| 072 |[x| o070 |=| 2143 |9

Solar gains in watts 3(74)m...(82)m

[ 9228 | 156.61 | 22159 | 301.21 | 372.12 | 38750 | 365.87 | 30836 | 247.46 | 174.21 | 11021 | 79.29 |3

Total gains - internal and solar (73)m + {83)m

| 545.80 | 606.24 | 65356 | 706.08 | 749.56 | 74030 | 704.29 | 654.08 | 608.81 | 562.84 | 529.05 | 52069 |:aa)

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {35}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Utilisation factor for gains for living area n1,m (see Table 9a)

fe?
75
o

[ 094 | 093 | 090 | o084 | 075 | 063 | o051 [ 055 | 072 | 08 [ 092 | o095

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

| 1824 | 1850 | 1895 | 1958 | 2018 | 2063 | 2084 [ 2080 | 2045 | 1972 | 18.89 | 1820 |wm

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

| 1957 | 1958 | 1958 | 1960 | 19.60 | 1962 | 19.62 | 19.62 | 19.61 | 19.60 | 19.60 | 19.59 |isu)

Utilisation factor for gains for rest of dwelling n2,m

(552
7

[ 093 | o091 | 088 | o081 [ 070 | o054 | 038 | 042 | o065 [ 08 [ 091 | o094

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

| 1601 | 1639 [ 1704 | 1793 | 1874 | 1932 | 1953 | 1951 | 1912 | 1814 | 1696 | 1596 |

Living area fraction Living area + (4) = 0.33 {31}

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

[ 1675 | 1709 | 1767 | 1848 | 1921 | 1975 | 1996 [ 1993 | 1956 | 1866 | 17.60 | 1670 |im

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1660 | 1694 | 1752 | 1833 | 1906 | 1960 | 19.81 | 1978 | 1941 | 1851 | 1745 | 1655 |iaw)

Utilisation factor for gains, nm

s

| 090 [ o088 | 084 | 078 | 068 | 054 | 040 | 044 | 063 [ 079 | o087 | o091
Useful gains, nmGm, W {94)m x {84)m

| 491.76 | 532.22 [ 55046 | 549.14 | 507.27 | 396.71 | 279.89 | 287.12 | 384.62 | 445.96 | 46220 | 473.08 | iz

Monthly average external temperature from Table Ul

2]
2

| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 4.20

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 1223.41 [ 1193.97 [ 1089.84 | 918.48 | 71547 | 479.70 | 308.25 | 323.72 | 511.57 | 768.90 | 1011.02 | 1213.42 | {87}
Space heating requirement, kWh/month 0.024 x [(97)m - {95)m] x {41)m

| 54434 | 44469 | 40130 | 26593 | 15490 | 000 | 000 | 000 | o000 | 240.27 | 39515 | 55081 |
5(98)1..5,10...12 = o8
Space heating requirement kWh/m?/year (98) + (4) {39]

Space heating

N
Sh]
a2

3
]
O

Fraction of space heat from secondary/supplementary system (table 11) {200}

Fraction of space heat from main system(s) 1-(201)=

Fraction of space heat from main system 2

Fraction of total space heat from main system 1 (202) x [1- (203)] = {204}

Fraction of total space heat from main system 2 (202) x (203) =

Efficiency of main system 1 (%) {208}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating fuel (main system 1), kWh/month

| 600.82 | 490.83 | 442.94 | 293.52 | 170.97 | 0.00 0.00 000 | 000 | 26520 | 436.15 | 607.96 |

5{211)1..5,10..12=| 3308.38 | {2l

Water heating

Efficiency of water heater

Water heating fuel, kWh/month

| 163.29 | 14331 | 149.05 | 131.68 | 127.98 | 11437 | 107.60 | 121.16 | 121.92 | 136.81 | 146.98 | 15858 |
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5(219a)1...12 = 1622.74
Annual totals
Space heating fuel - main system 1 3308.38
Water heating fuel 1622.74
Electricity for pumps, fans and electric keep-hot (Table 4f)

[ et
s

central heating pump or water pump within warm air heating unit 30.00
boiler flue fan 45.00
Total electricity for the above, kWh/year 75.00 {231}
Electricity for lighting (Appendix L) 296.91 {4323
Total delivered energy for all uses (211)...(221) + (231} +{(232)...(237b) = 5303.02 {238}
Fuel Fuel pri
kWhu/?/ear e cost :;eyear
Space heating - main system 1 X x0.01 = {348
Pumps and fans X x0.01 = {249}
Electricity for lighting X x0.01= {351
Additional standing charges {2513
Total energy cost (240)...(242) + (245)...(254) = (851
Energy cost deflator (Table 12) 0.42 {258}
Energy cost factor (ECF) 1.36 {357}
SAP value 81.02

SAP rating (section 13)

[
iy
e
]

awhyear s COMwh (5 Colvear
Space heating - main system 1 3308.38 x = 71461 | x84
Water heating 1622.74 X = 35051 | ae4)

Space and water heating (261) + (262) +(263) +(264) = 1065.12 {385}

Pumps and fans 75.00 X 0.519 =
Electricity for lighting 296.91 X 0.519 = 154.09
Total CO,, kg/year (265)...(271) = 1258.14

Dwelling CO, emission rate (272) + (4) = 20.91 {273}
El value 83.97

El rating (section 14)

w

o

[Xo]

w
Py

kWh/yggar Primary factor Prilr?vs:‘y/\f:ae:gy
Space heating - main system 1 3308.38 X = 403622 | ae)
Water heating 1622.74 X = 1979.74 | {364}

pace and water heating + + + = . {285}
S d heati (261) + (262) + (263) + (264) 6015.96

Pumps and fans 75.00 X 3.07 = 230.25 {287

Electricity for lighting 296.91 X 3.07 = 911.50 {388}
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Primary energy kWh/year 7157.72 {272
Dwelling primary energy rate kWh/m2/year 118.94 {273
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SAP W orksheet \\\\%“\\\\\\
Design - Draft 4

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

29/01/2021

Alverton Classic Mid Terr 2016 Range - BAVT 00Cl, Barratt Developments plc

Average storey Volume (m?3)
height (m}

Area (m?)

Lowest occupied {lal x 2 Sad

+1 57.47 (b X by o= 131.03
60.18 {43

Total floor area (1a) + (1b) + (1c) + (1d)...{1n) =
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = 138.05 %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&iy
Number of intermittent fans x10= {Fa)
Number of passive vents III III
Number of flueless gas fires |I| |I|

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) +(6b) + (7a) #+{7h) + (7c) = +{5)= {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} {18}
Number of sides on which the dwelling is sheltered {153}
Shelter factor 1-[0.075x (19)] =
Infiltration rate incorporating shelter factor (18) x (20) = y
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 051 | 050 | 049 | 044 | 043 | 038 | 038 | 037 | 040 | 043 [ 045 | o047 |izan
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
063 | 062 | 062 | 060 | 059 | 057 0.57 0.57 0.58 059 | 060 | 061 |izas

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
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| 063 | o062 | 062 | 060 | 059 | 057 | 057 | 057 | o058

g
L

| 059 | o060 | o061

Element Gross Openings Net area U-value AxUW/K K-value, A XK,
area, m? m? A, m? W/m2K kJ/m2.K kJ/K
Door [ 197 | x| 1200 |=[ 197 |
Window [ 766 |x| 124 |=| 947 |
Ground floor [ 271 | x| o014 |=[ o038 | 384
Exposed floor [ 5476 | x| 017 | =] 931 |
External wall [ 791 x| 027 |=] 214 | (2%
External wall | 4838 | x| 025 |=[ 1210 | {35
External wall [ 244 |x| 030 |=] 073 |
Party wall | 2465 | x| 000 |=| o000 |
Roof [ 5747 | x| o011 |=| 632 |
Total area of external elements A, m?
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = S(A x k) (28)...(30) + (32) + (32a)...(32¢) = £34)
Thermal mass parameter {TMP) in kJ/m2K
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33)+(36) = {39
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 2863 | 2841 | 2818 | 2714 | 2694 | 2603 | 2603 | 2586 | 2638

| 2694 | 2734 | 2775 |ow

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

| 8570 | 8548 | 8525 | 8421 | 8401 | 8310 | 8310 | 82.93 | 8345

| 8401 | 8441 | 8482 |

Average = 5(39)1...12/12 = 84.21

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 142 | 142 | 142 | 140 1.40 138 1.38 138 139

| 140 | 140 | 141

Average = 5(40)1...12/12 = 1.40

Number of days in month (Table 1a)

P

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 [ 3100 | 30.00

| 3100 | 3000 | 31.00 |40

Assumed occupancy, N
Annual average hot water usage in litres per-day Vd,average = (25:x N} + 36
Jan Feb Mar Apr May Jun Jul Aug Sep

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

81.38 {43}
Oct Nov Dec

8952 | 8627 | 8301 | 7976 | 76550 | 7325 | 7325 | 76550 | 79.76

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

S{44)1...12 = 976.61

| 132.76 | 116.11 | 11982 | 10446 | 10023 | 86.49 | 80.15 | 91.97 | 93.07

| 108.46 | 118.40 | 12857 |

Distribution loss 0.15 x {45)m

>(45)1..12 = 1280.50 {45}

[ 1001 | 1742 | 1797 | 1567 | 1503 | 1297 | 1202 | 1380 | 13.96

| 1627 | 1776 | 1929 |

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

| 000 | 000 | o000 | o000 | o000 | o000 | o000 | 000 | 000 | 000 | 000 | 000 |ius
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)
[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |w

Primary circuit loss for each month from Table 3

ARUN DISTRICT COUNCIL Y/156/21/DOC
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[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |im

Combi loss for each month from Table 3a, 3b or 3¢

| 1404 | 1267 | 1400 | 1351 | 1394 | 1346 | 1390 | 13.93 | 1349 | 1397 | 1356 | 14.03 |y}

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

| 146.80 | 128.78 | 133.81 | 117.97 | 11417 | 99.96 | 94.05 [ 10590 | 10656 | 122.44 | 131.95 | 142.60 |isa

Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |

Output from water heater for each month (kWh/month) (62)m + (63)m

| 146.80 | 128.78 | 133.81 | 117.97 | 114.17 | 99.96 | 94.05 | 105.90 | 106.56 | 122.44 | 131.95 | 142.60 |

S(64)1..12=| 144499 |4

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

| 4765 | 4177 | 4334 | 3811 | 36.81 | 3213 | 3012 | 3406 | 3432 | 3956 | 4276 | 46.26 |y

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 119.20 [ 119.20 [ 119.20 | 119.20 | 119.20 | 119.20 | 119.20 | 119.20 | 119.20 [ 119.20 | 119.20 | 119.20 |is&)

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

| 4234 | 3761 | 3058 | 2315 | 1731 | 1461 | 1579 | 2052 | 2755 | 3497 | 4082 | 4352 |ww

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

| 258.81 | 261.49 | 254.72 | 240.32 | 222.13 | 205.04 | 193.62 | 19093 | 197.70 | 212.11 | 230.29 | 247.39 |is®

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

| 4891 | 4891 [ 4891 | 4891 | 4891 | 4891 | 4891 | 4891 | 4891 [ 4891 | 4891 | 4891 |isu

Pump and fan gains (Table 5a)
[ 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 [ 300 | 300 |y

Losses e.g. evaporation (Table 5)

| -79.47 | -79.47 | -79.47 | -79.47 | -79.47 | -79.47 | -79.47 | -79.47 | -79.47 | -79.47 | -79.47 | -79.47 |

Water heating gains (Table 5)

| 6405 | 6216 | 5825 | 5293 | 4948 | 4462 | 4049 | 4578 | 4766 | 5317 | 5938 | 62.17 |
Total internal gains {66)m + {67)m + {68)m + (69)m + {70)m + (71)m + {72)m

| 456.84 | 452.90 | 435.20 | 408.04 | 38056 | 355.91 | 341.54 | 348.88 | 364.55 | 391.89 | 42214 | 44472 |evn)

Access factor Area Solar flux g FF Gains

Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
South [ 077 x| 440 |x| 4675 |xoox| o071 |x| o070 |=| 7085 |
North [ 077 |x| 326 [x| 1063 |x09x| o071 |x| o070 |=| 1194 |

Solar gains in watts 3(74)m...(82)m

| 8279 | 13885 | 18658 | 229.33 | 257.97 | 257.34 | 24753 [ 22549 | 201.02 | 15231 | 9871 | 7117 |y

Total gains - internal and solar (73)m + (83)m

| 539.63 | 591.75 | 62178 | 637.38 | 638.53 | 613.25 | 589.07 | 574.36 | 565.57 | 544.21 | 520.85 | 515.90 | a4}

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {35}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

0.94 092 | 09 | o085 | 078 0.66 0.53 0.56 0.72 0.85 0.92 0.95

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)
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| 1862 | 1886 | 1925 | 1977 | 2026 | 2067 | 2086 | 2084 | 2056 | 1994 | 19.20 | 1858 |wm

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

| 1974 | 1975 | 1975 | 1976 | 1977 | 1978 | 1978 | 1978 | 19.77 | 1977 | 19.76 | 19.76 |isw)

Utilisation factor for gains for rest of dwelling n2,m

[ 093 | 091 | 088 | 08 | 073 | 058 | 041 [ 044 | o065 | 082 [ 090 | o094 [

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

| 1665 | 1699 [ 1755 | 1829 | 1897 | 1949 | 1970 | 19.68 | 1936 | 1854 | 17.49 | 1659 |

Living area fraction Living area + (4) = {91}

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

[ 1730 | 1761 | 1811 | 1878 | 1939 | 1088 | 2008 | 2006 | 1976 | 1900 | 18.06 | 17.25 |

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1715 | 1746 | 1796 | 1863 | 1924 | 1973 | 1993 | 1991 | 1961 | 1885 | 1791 | 1710 |

Utilisation factor for gains, nm

s

| 090 [ o088 | 08 | 079 | 071 | o057 | 043 | o046 | 063 | 079 | 087 | o091
Useful gains, nmGm, W {94)m x {84)m

| 486.33 | 52010 | 52643 | 505.50 | 452.15 | 352.53 | 252.40 | 261.78 | 358.94 | 430.33 | 454.69 | 468.92 | iun)

Monthly average external temperature from Table Ul

2]
2

| 430 | 490 | 650 | 890 | 1170 | 1460 | 16.60 | 1640 | 1410 | 1060 | 710 | 4.20

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96}m]

| 1201.32 [ 1073.55 [ 977.17 | 818.98 | 633.82 | 426.22 | 276.85 | 291.29 | 459.55 | 693.16 | 912.28 | 1093.93 | 87}
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

| 457.55 | 37192 | 33535 | 225.70 | 13516 | 000 | 000 | o000 | o000 | 19554 | 32946 | 465.01 |
5(98)1..5,10...12 = o8
Space heating requirement kWh/m?/year (98) + (4) {39}

Space heating
Fraction of space heat from secondary/supplementary system (table 11)
Fraction of space heat from main system(s) 1-(201

Fraction of space heat from main system 2

Fraction of total space heat from main.system 1 (202) x [1- (203)] = {304}
Fraction of total space heat from main system 2 (202) x {203) = m ;

Efficiency of main system 1 (%)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct
Space heating fuel (main system 1}, kWh/month

| 505.02 | 410.51 | 370.14 | 249.12 | 149.18 | 0.00 0.00 000 | 000 | 215.83 | 363.65 | 513.26 |

5{211)1..5,10..12= | 2776.71 | {211

Water heating

Efficiency of water heater

| 89.80 | 89.75 | 89.66 | 89.48 | 89.11 | 8740 | 8740 | 8740 | 8740 [ 8934 | 89.66 | 89.83 |ixiw
Water heating fuel, kWh/month

| 163.47 | 143.48 | 149.24 | 131.85 | 128.13 | 11437 | 107.60 | 121.16 | 121.92 | 137.04 | 147.17 | 158.75 |

Y(219a)1...12 = 1624.20 {2183

Annual totals

Space heating fuel - main system 1 2776.71
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Water heating fuel 1624.20

Electricity for pumps, fans and electric keep-hot (Table 4f)

Additional standing charges 120.00 {2513

central heating pump or water pump within warm air heating unit

boiler flue fan {2308}
Total electricity for the above, kWh/year {231}
Electricity for lighting (Appendix L) {4323
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {238}

kWi\ul(\e/lear Fuelprice costF:ZI/ear

Space heating - main system 1 X x0.01= {348
Water heating X x0.01=
Pumps and fans X x0.01= {249}
Electricity for lighting X x0:.01= {351

Total energy cost (240)...(242) + (245)..{254) = 322.49 {255}

Energy cost deflator (Table 12) 0.42 {258}
Energy cost factor (ECF)
zii \rI:tiuneg (section 13) —

—
3 N
[(e)
¥
Lry 1yl

hyear s Comowh (5 COulyear
Space heating - main system 1 2776.71 X = 599.77 | iz
Water heating 1624.20 X = 350.83 | e

Space and water heating (261) + (262) +(263) +(264) = 950.60 {385}

Pumps and fans 75.00 X =

Electricity for lighting 299.09 X =

Total CO,, kg/year (265)..(271) =

Dwelling CO, emission rate (272) + (4) = {273}

El value

El rating (section 14)

El band
kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ 5:::gy

Space heating - main system 1 2776.71 X = 3387.59 | {261

Water heating 1624.20 X = 1981.52 | iz6a)

pace and water heating + + + = . {285}
S d heati (261) + (262) + (263) + (264) 5369.11

Pumps and ans 7500 x - o3 oo
Electricity for lighting 299.09 X = 918.22 FIE
Primary energy kWh/year 6517.58 {270}

Dwelling primary energy rate kWh/m2/year 108.30 {373
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SAP W orksheet §\%\\
Design - Draft W

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&hy

Number of intermittent fans x10= {7a}

Number of passive vents III III

Number of flueless gas fires |I| |I|
[ a0 ]

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs {6a) +(6b) + (7a) #+{7h) + (7c) = “ +{5)= 0.18 {8}

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

Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.43 {18}
Number of sides on which the dwelling is sheltered |I| {153}
Shelter factor 1-[0.075x (19)] =
Infiltration rate incorporating shelter factor (18) x (20) = 0.43 {21}
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 055 | 054 | 053 | 048 | 047 | o041 | 041 | 040 | 043 | 047 [ 049 | o051 |ian
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
065 | 065 | 064 | 061 | 061 | 058 0.58 0.58 0.59 061 | 062 | 063 |izas

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
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[ 065 | 065 |

0.64

| o061 |

061 |

058 | 058 |

058 | 059 | o061 [ o

g
L

62 | 0.63

Element Gross Openings Net area U-value AxUW/K K-value, A XK,
area, m? m? A, m? W/m2K kJ/m2.K ki/K

Window | 1934 | x| 124 |=[ 2390 |
Door [ 197 |x| 100 |=| 197 |
Ground floor [ 4119 | x| o014 |=| 577 | 384
Exposed floor [ 1406 | x| 019 |=[ 267 | 23h
External wall [ 10789 | x| 027 |= 2913 |
External wall [ 1748 | x| 026 |=| 454 |
External wall [ 253 |x|[ 020 |=]| o051 |
Roof [ 5523 | x| o011 |=| 608 | {30
Total area of external elements A, m? {31
Fabric heat loss, W/K = S(A x U) (26)...(30) + (32) =
Heat capacity Cm = 3{A x k) {28)...(30) + (32) +(32a)...032¢) = {34
Thermal mass parameter {TMP) in kJ/m2K {35}
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33)+(36) = {37

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 4721 | 4678 | 4636 | 4439 | 4402 | 4230 | 4230 | 4198 | 4296 | 4402 | 4476 | 4554 |in
Heat transfer coefficient, W/K (37)m + (38)m

[ 134.25 | 133.82 | 13340 | 131.43 | 13106 | 12934 | 12934 | 129.03 | 130.01 | 131.06 | 131.81 | 13259 |

Average = 5(39)1...12/12 = 131.43 {35}
Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 150 | 149 [ 149 | 147

145 | 146 | 147 |
Average = 5(40)1...12/12 =

1.46 1.44 1.44 1.44 1.48

1.47 {40
Number of days in month (Table 1a)

[ 31200 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30,00 | 31.00 |:iae

Assumed occupancy, N {42}
Annual average hot water usage in litres per day Vd,average = (25 x:N}+ 36 96.46
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 1c x (43)

106.10 | 102.24 | 9839 | 9453 | 90.67 | 86.81 | 86.81 | 90.67 | 9453 | 9839 | 102.24 | 106.10 |
S(44)1...12 =

Energy content of hot water used =4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 157.35 | 137.62 | 142,01 | 12381 | 118.79 | 10251 | 94.99 | 109.00 | 11031 | 12855 | 14032 | 152.38 |
S(45)1...12 =

Distribution loss 0.15 x {45)m

| 2360 | 2064 | 2130 | 1857 | 17.82 | 1538 | 1425 | 1635 | 1655 | 19.28 | 21.05 | 22.86 |ias)
Water storage loss calculated for each month (55) x {(41)m

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |&wm
Primary circuit loss for each month from Table 3

| 000 | o000 | o000 | o000 | o000 | o000 | o000 | 000 | 000 | 000 | 000 | 000 [
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Combi loss for each month from Table 3a, 3b or 3¢

[ 1413 | 1276 | 1409 | 1359 | 1402 | 1353 | 1395 [ 1399 | 1356 | 1406 | 13.65 | 1412 |isu

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

[ 171.48 | 15037 | 156.10 | 137.40 | 132.81 | 116.04 | 108.95 | 123.00 | 123.87 | 142.61 | 153.97 | 16650 |

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | o000 | o000 | o000 | o000 | o000 | 000 | 000 | 000 | 000 | 000 |

Output from water heater for each month (kWh/month) (62)m + (63)m

[ 171.48 | 15037 | 156.10 | 137.40 | 132.81 | 116.04 | 108.95 | 123.00 | 123.87 | 142.61 | 153.97 | 166.50 |

S(64)1..12=| 1683.09 |4}

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

| 5585 | 4895 | 5074 | 4456 | 43.00 | 3747 | 3507 | 3974 | 4007 | 4626 | 5007 | 5420 |iss

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 157.28 | 157.28 | 157.28 | 157.28 | 157.28 | 157.28 | 157.28 | 157.28 | 157.28 | 157.28 | 157.28 | 157.28 | 1)

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

| 5315 | 4721 | 3839 | 2907 | 2173 | 1834 | 1982 | 2576 | 3458 | 4391 | 5125 | 54.63 |isn

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

| 355.95 | 359.65 | 350.34 | 330.52 | 305.51 | 282.00 | 266.29 | 262.60 | 271.91 | 291.72 | 316.74 | 340.25 | s

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

| 5335 | 5335 [ 5335 | 5335 | 5335 | 5335 | 5335 | 53.35 | 5335 [ 5335 | 5335 | 5335 |

Pump and fan gains (Table 5a)

| 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 [y

Losses e.g. evaporation (Table 5)

| -104.85 | -104.85 | -104.85 | -104.85 | -104.85 | -104.85 | -104.85 | -104.85 | -104.85 | -104.85 | -104.85 | -104.85 | {71}

Water heating gains (Table 5)

| 7507 | 7284 | 6820 | 6189 | 5780 | 5204 | 4714 | 5342 | 5565 | 6217 | 6954 | 7285 |ivn
Total internal gains (66)m + (67)m + (68)m + (69)m + {70)m + (71)m +{72)m

| 592.95 | 588.47 | 565.71 | 530.26 | 493.81 | 461.16 | 44203 | 450.56 | 470.91 | 506.58 | 546.30 | 576.50 | v

AR

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
East [ 100 |[x| 549 [x| 1964 |xo0ox| o071 |x| o070 |=[ 4823 |
North [ 100 |x| 198 |[x| 1063 |xoox| o071 |x| o070 |=| 942 Jirg
South [ 100 |[x| 169 [x| 4675 |x09x| o071 |x| 070 |=| 3534 |
West | 100 |x| 1018 |x| 1964 |x09x| o071 |x| o070 |=[ 8943 |

Solar gains in watts 3(74)m...(82)m

| 182.42 | 34517 | 547.80 | 779.26 | 945.70 | 965.86 | 920.33 | 79537 | 629.59 | 403.40 | 225.16 | 151.60 | s

Total gains - internal and solar (73)m + {83)m

| 775.37 | 933.64 | 111351 | 1309.52 | 1439.51 | 1427.02 | 1362.36 | 1245.92 | 110050 | 909.98 | 771.46 | 728.09 | x4

LR TR

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {85}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

0.97 095 | 091 [ o082 [ 069 0.53 0.40 0.45 0.67 0.88 0.96 0.98
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Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

[ 1901 | 1930 | 1976 | 2030 | 2069 | 2090 | 2097 [ 2095 | 2079 | 2024 | 1952 | 1896 |iaw

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

[ 1969 | 1969 | 1970 | 1971 | 1972 | 1973 | 1973 [ 1973 | 1973 | 1972 | 1971 | 1970 |wm

Utilisation factor for gains for rest of dwelling n2,m

| 097 | 094 | 08 | 078 | 062 | 044 | 029 | 034 | 059 | 084 | 095 | 097 [

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

[ 1711 | 1753 | 1818 | 1893 | 1942 | 1966 | 1972 [ 1971 | 1955 | 1887 | 17.87 | 17.05 |ism

Living area fraction Living area + (4) = 0.18

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

| 1744 | 1784 | 1846 | 1917 | 1964 | 1088 | 1994 [ 1993 | 1977 | 1911 | 1816 | 1738 |iom

Apply adjustment to the mean internal temperature from Table 4e where appropriate

[ 1729 | 1769 | 1831 | 1902 | 1949 | 1973 | 1979 [ 1978 | 1962 | 1896 | 1801 | 1723 |em

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

| 095 | 092 | o8 | 076 | o061 | 044 | 030 | 034 | 058 | 08 | 092 | 096 |4
Useful gains, nmGm, W {94)m x {84)m

| 735.69 | 857.99 [ 960.20 | 992.54 | 881.85 | 627.99 | 404.97 | 424.87 | 635.62 | 743.89 | 71239 | 696.02 | {us)

Monthly average external temperature from Table Ul

[ 430 | 49 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 1744.02 | 1712.11 | 1575.67 | 1330.20 | 1021.18 | 663.48 | 41239 | 43633 | 717.75 | 1096.10 | 1438.05 | 1728.16 | 87
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m
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>(98)1...5,10...12 = 3681.30 {38}

Space heating requirement kWh/m?/year (98) + (4) 41.05

Space heating
Fraction of space heat from secondary/supplementary system {table 11)
Fraction of space heat from main system(s) 1-(201)= 1.0

Fraction of space heat from main system 2

S
E T o R b B s
i oot (s et

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00
Fraction of total space heat from mainsystem 2 (202) x (203) = {205
Efficiency of main system 1 (%) {208}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system 1), kWh/month
| 828.95 | 634.22 [ 50598 | 26863 | 11455 | 0.0 0.00 000 | 000 | 28956 | 577.32 | 84852 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 89.89 | 89.82 | 8966 | 8932 | 8867 | 8730 | 8730 | 8730 | 8730 [ 8935 | 89.75 | 89.91 |
Water heating fuel, kWh/month

[ 190.77 | 167.42 | 174.09 | 153.83 | 149.77 | 132.92 | 124.79 | 140.89 | 141.89 | 159.62 | 171.55 | 185.18 |
S(219a)1.12= 189273 |y

Annual totals
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Space heating fuel - main system 1 4067.73

Water heating fuel 1892.73
Electricity for pumps, fans and electric keep-hot (Table 4f)

central heating pump or water pump within warm air heating unit 30.00

el [ [
s
[

boiler flue fan 45.00
Total electricity for the above, kWh/year 75.00
Electricity for lighting (Appendix L) 375.48 {230
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = 6410.95 {238}
Fuel Fuel pri Fuel
kWhu/?/ear o cost :;eyear
Space heating - main system 1 X x0.01=
Water heating X X 0.01 = (4
Pumps and fans X x0.01= {349
Electricity for lighting X x0.01 =
Additional standing charges {254
Total energy cost (240)...(242) + (245)...(254) =
Energy cost deflator (Table 12) {258}
Energy cost factor (ECF)
SAP value
SAP rating (section 13) {258
SAP band
Whyeer e conionts (& COufyenr
Space heating - main system 1 X =
Space and water heating (261) + (262) +(263) +(264) = {2835}
Electricity for lighting X = {288}
Total CO,, kg/year (265)...(271) =
Dwelling CO, emission rate (272) + (4) = {373
El value
El rating (section 14)
E Pri f: Pri E
Wh/year e “Wh/year
Space heating - main system 1 4067.73 X = 4962.63 | {zs1)
Water heating 1892.73 X = 2309.13 | 264

pace and water heating + + + = . {285}
s d heati (261) + (262) + (263) + (264) 7271.77

Pumps and fans 75.00 X = 230.25
Electricity for lighting 375.48 X = 1152.73 | {288
Primary energy kWh/year 8654.75 {273}

Dwelling primary energy rate kWh/m2/year 96.51 {373}

URN: Bewdley Det version 5
NHER Plan Assessor version 6.3.9

ARUN DISTRICT COUNCIL Y/156/21/DOC .
Page 5 SAP version 9.92



SAP W orksheet §\%\\
Design - Draft W

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&hy

Number of intermittent fans x10= {7a}

Number of passive vents III III

Number of flueless gas fires |I| |I|
[ a0 ]

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs {6a) +(6b) + (7a) #+{7h) + (7c) = “ +{5)= 0.18 {8}

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

Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.43 {18}
Number of sides on which the dwelling is sheltered |I| {153}
Shelter factor 1-[0.075x (19)] =
Infiltration rate incorporating shelter factor (18) x (20) = 0.43 {21}
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 055 | 054 | 053 | 048 | 047 | o041 | 041 | 040 | 043 | 047 [ 049 | o051 |ian
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
065 | 065 | 064 | 061 | 061 | 058 0.58 0.58 0.59 061 | 062 | 063 |izas

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

\\\\\\\g\w URN: Blyford Det version 5
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[ 065 | 065 |

0.64

| o061 |

061 |

058 | 058 |

058 | 059 | o061 [ o

g
L

62 | 0.63

Element Gross Openings Net area U-value AxUW/K K-value, A XK,
area, m? m? A, m? W/m2K kJ/m2.K ki/K

Window | 1934 | x| 124 |=[ 2390 |
Door [ 197 |x| 100 |=| 197 |
Ground floor [ 4119 | x| o014 |=| 577 | 384
Exposed floor [ 1406 | x| 019 |=[ 267 | 23h
External wall [ 10789 | x| 027 |= 2913 |
External wall [ 1748 | x| 026 |=| 454 |
External wall [ 253 |x|[ 020 |=]| o051 |
Roof [ 5523 | x| o011 |=| 608 | {30
Total area of external elements A, m? {31
Fabric heat loss, W/K = S(A x U) (26)...(30) + (32) =
Heat capacity Cm = 3{A x k) {28)...(30) + (32) +(32a)...032¢) = {34
Thermal mass parameter {TMP) in kJ/m2K {35}
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33)+(36) = {37

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 4721 | 4678 | 4636 | 4439 | 4402 | 4230 | 4230 | 4198 | 4296 | 4402 | 4476 | 4554 |in
Heat transfer coefficient, W/K (37)m + (38)m

[ 134.25 | 133.82 | 13340 | 131.43 | 13106 | 12934 | 12934 | 129.03 | 130.01 | 131.06 | 131.81 | 13259 |

Average = 5(39)1...12/12 = 131.43 {35}
Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 150 | 149 [ 149 | 147

145 | 146 | 147 |
Average = 5(40)1...12/12 =

1.46 1.44 1.44 1.44 1.48

1.47 {40
Number of days in month (Table 1a)

[ 31200 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30,00 | 31.00 |:iae

Assumed occupancy, N {42}
Annual average hot water usage in litres per day Vd,average = (25 x:N}+ 36 96.46
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 1c x (43)

106.10 | 102.24 | 9839 | 9453 | 90.67 | 86.81 | 86.81 | 90.67 | 9453 | 9839 | 102.24 | 106.10 |
S(44)1...12 =

Energy content of hot water used =4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 157.35 | 137.62 | 142,01 | 12381 | 118.79 | 10251 | 94.99 | 109.00 | 11031 | 12855 | 14032 | 152.38 |
S(45)1...12 =

Distribution loss 0.15 x {45)m

| 2360 | 2064 | 2130 | 1857 | 17.82 | 1538 | 1425 | 1635 | 1655 | 19.28 | 21.05 | 22.86 |ias)
Water storage loss calculated for each month (55) x {(41)m

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |&wm
Primary circuit loss for each month from Table 3

| 000 | o000 | o000 | o000 | o000 | o000 | o000 | 000 | 000 | 000 | 000 | 000 [
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Combi loss for each month from Table 3a, 3b or 3¢

[ 1413 | 1276 | 1409 | 1359 | 1402 | 1353 | 1395 [ 1399 | 1356 | 1406 | 13.65 | 1412 |isu

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

[ 171.48 | 15037 | 156.10 | 137.40 | 132.81 | 116.04 | 108.95 | 123.00 | 123.87 | 142.61 | 153.97 | 16650 |

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | o000 | o000 | o000 | o000 | o000 | 000 | 000 | 000 | 000 | 000 |

Output from water heater for each month (kWh/month) (62)m + (63)m

[ 171.48 | 15037 | 156.10 | 137.40 | 132.81 | 116.04 | 108.95 | 123.00 | 123.87 | 142.61 | 153.97 | 166.50 |

S(64)1..12=| 1683.09 |4}

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

| 5585 | 4895 | 5074 | 4456 | 43.00 | 3747 | 3507 | 3974 | 4007 | 4626 | 5007 | 5420 |iss

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 157.28 | 157.28 | 157.28 | 157.28 | 157.28 | 157.28 | 157.28 | 157.28 | 157.28 | 157.28 | 157.28 | 157.28 | 1)

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

| 5315 | 4721 | 3839 | 2907 | 2173 | 1834 | 1982 | 2576 | 3458 | 4391 | 5125 | 54.63 |isn

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

| 355.95 | 359.65 | 350.34 | 330.52 | 305.51 | 282.00 | 266.29 | 262.60 | 271.91 | 291.72 | 316.74 | 340.25 | s

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

| 5335 | 5335 [ 5335 | 5335 | 5335 | 5335 | 5335 | 53.35 | 5335 [ 5335 | 5335 | 5335 |

Pump and fan gains (Table 5a)

| 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 [y

Losses e.g. evaporation (Table 5)

| -104.85 | -104.85 | -104.85 | -104.85 | -104.85 | -104.85 | -104.85 | -104.85 | -104.85 | -104.85 | -104.85 | -104.85 | {71}

Water heating gains (Table 5)

| 7507 | 7284 | 6820 | 6189 | 5780 | 5204 | 4714 | 5342 | 5565 | 6217 | 6954 | 7285 |ivn
Total internal gains (66)m + (67)m + (68)m + (69)m + {70)m + (71)m +{72)m

| 592.95 | 588.47 | 565.71 | 530.26 | 493.81 | 461.16 | 44203 | 450.56 | 470.91 | 506.58 | 546.30 | 576.50 | v

AR

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
East [ 100 |[x| 549 [x| 1964 |xo0ox| o071 |x| o070 |=[ 4823 |
North [ 100 |x| 198 |[x| 1063 |xoox| o071 |x| o070 |=| 942 Jirg
South [ 100 |[x| 169 [x| 4675 |x09x| o071 |x| 070 |=| 3534 |
West | 100 |x| 1018 |x| 1964 |x09x| o071 |x| o070 |=[ 8943 |

Solar gains in watts 3(74)m...(82)m

| 182.42 | 34517 | 547.80 | 779.26 | 945.70 | 965.86 | 920.33 | 79537 | 629.59 | 403.40 | 225.16 | 151.60 | s

Total gains - internal and solar (73)m + {83)m

| 775.37 | 933.64 | 111351 | 1309.52 | 1439.51 | 1427.02 | 1362.36 | 1245.92 | 110050 | 909.98 | 771.46 | 728.09 | x4

LR TR

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {85}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

0.97 095 | 091 [ o082 [ 069 0.53 0.40 0.45 0.67 0.88 0.96 0.98

URN: Blyford Det version 5
NHER Plan Assessor version 6.3.9

ARUN DISTRICT COUNCIL Y/156/21/DOC .
Page 3 SAP version 9.92



Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

[ 1901 | 1930 | 1976 | 2030 | 2069 | 2090 | 2097 [ 2095 | 2079 | 2024 | 1952 | 1896 |iaw

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

[ 1969 | 1969 | 1970 | 1971 | 1972 | 1973 | 1973 [ 1973 | 1973 | 1972 | 1971 | 1970 |wm

Utilisation factor for gains for rest of dwelling n2,m

| 097 | 094 | 08 | 078 | 062 | 044 | 029 | 034 | 059 | 084 | 095 | 097 [

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

[ 1711 | 1753 | 1818 | 1893 | 1942 | 1966 | 1972 [ 1971 | 1955 | 1887 | 17.87 | 17.05 |ism

Living area fraction Living area + (4) = 0.18

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

| 1744 | 1784 | 1846 | 1917 | 1964 | 1088 | 1994 [ 1993 | 1977 | 1911 | 1816 | 1738 |iom

Apply adjustment to the mean internal temperature from Table 4e where appropriate

[ 1729 | 1769 | 1831 | 1902 | 1949 | 1973 | 1979 [ 1978 | 1962 | 1896 | 1801 | 1723 |em

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

| 095 | 092 | o8 | 076 | o061 | 044 | 030 | 034 | 058 | 08 | 092 | 096 |4
Useful gains, nmGm, W {94)m x {84)m

| 735.69 | 857.99 [ 960.20 | 992.54 | 881.85 | 627.99 | 404.97 | 424.87 | 635.62 | 743.89 | 71239 | 696.02 | {us)

Monthly average external temperature from Table Ul

[ 430 | 49 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 1744.02 | 1712.11 | 1575.67 | 1330.20 | 1021.18 | 663.48 | 41239 | 43633 | 717.75 | 1096.10 | 1438.05 | 1728.16 | 87
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m
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>(98)1...5,10...12 = 3681.30 {38}

Space heating requirement kWh/m?/year (98) + (4) 41.05

Space heating
Fraction of space heat from secondary/supplementary system {table 11)
Fraction of space heat from main system(s) 1-(201)= 1.0

Fraction of space heat from main system 2

S
E T o R b B s
i oot (s et

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00
Fraction of total space heat from mainsystem 2 (202) x (203) = {205
Efficiency of main system 1 (%) {208}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system 1), kWh/month
| 828.95 | 634.22 [ 50598 | 26863 | 11455 | 0.0 0.00 000 | 000 | 28956 | 577.32 | 84852 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 89.89 | 89.82 | 8966 | 8932 | 8867 | 8730 | 8730 | 8730 | 8730 [ 8935 | 89.75 | 89.91 |
Water heating fuel, kWh/month

[ 190.77 | 167.42 | 174.09 | 153.83 | 149.77 | 132.92 | 124.79 | 140.89 | 141.89 | 159.62 | 171.55 | 185.18 |
S(219a)1.12= 189273 |y

Annual totals
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Space heating fuel - main system 1 4067.73

Water heating fuel 1892.73
Electricity for pumps, fans and electric keep-hot (Table 4f)

central heating pump or water pump within warm air heating unit 30.00

el [ [
s
[

boiler flue fan 45.00
Total electricity for the above, kWh/year 75.00
Electricity for lighting (Appendix L) 375.48 {230
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = 6410.95 {238}
Fuel Fuel pri Fuel
kWhu/?/ear o cost :;eyear
Space heating - main system 1 X x0.01=
Water heating X X 0.01 = (4
Pumps and fans X x0.01= {349
Electricity for lighting X x0.01 =
Additional standing charges {254
Total energy cost (240)...(242) + (245)...(254) =
Energy cost deflator (Table 12) {258}
Energy cost factor (ECF)
SAP value
SAP rating (section 13) {258
SAP band
Whyeer e conionts (& COufyenr
Space heating - main system 1 X =
Space and water heating (261) + (262) +(263) +(264) = {2835}
Electricity for lighting X = {288}
Total CO,, kg/year (265)...(271) =
Dwelling CO, emission rate (272) + (4) = {373
El value
El rating (section 14)
E Pri f: Pri E
Wh/year e “Wh/year
Space heating - main system 1 4067.73 X = 4962.63 | {zs1)
Water heating 1892.73 X = 2309.13 | 264

pace and water heating + + + = . {285}
s d heati (261) + (262) + (263) + (264) 7271.77

Pumps and fans 75.00 X = 230.25
Electricity for lighting 375.48 X = 1152.73 | {288
Primary energy kWh/year 8654.75 {273}

Dwelling primary energy rate kWh/m2/year 96.51 {373}
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SAP W orksheet §\%\\
Design - Draft W

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&iy
Number of intermittent fans x10= {Fa)
Number of passive vents III III
Number of flueless gas fires |I| |I|

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) + (6b) + (7a) + (7b) + (7c) = +(5)= {8}

If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16}
Number of sides on which the dwelling is sheltered

Shelter factor 1-[0.075x(19)] = 0.78 {30}

fens Py [
[

Infiltration rate incorporating shelter factor (18) x(20) = 0.31 {213

Infiltration rate modified for monthly wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 039 | 038 | 038 | 034 | 033 | 029 | 029 [ 028 | 031 | 033 [ 034 | o036 |
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
058 | 057 | 057 | 056 | 055 | 054 0.54 0.54 0.55 055 | 056 | 056 |z

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
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[ 058 | 057 | 057 | o056 [ o055 | 054 | 054 | o054 | 055 [ o055 | o056 | o056

Element Gross Openings Net area U-value AxUW/K K-value, A XK,

area, m? m? A, m? W/m2K kJ/m2.K kJ/K
Window [ 1010 | x| 124 |=| 1248 |
Door [ 197 |x| 100 |=| 197 |
Ground floor [ 2842 | x| 014 |=| 398 | {283
External wall [ 6144 | x| 027 |=| 1659 |
Party wall [ 3511 | x| 000 |=| o000 |
Roof [ 2842 | x| o011 |=[ 313 |
Total area of external elements A, m?
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = S(A x k) (28)...030) + (32) + (32a)...(32¢) = £34)
Thermal mass parameter {TMP) in kJ/m2K
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33}+(36) = {37}

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 2632 | 2618 | 2605 | 2543 | 2531 | 2477 | 2477 | 2467 | 2498 | 2531 [ 2555 | 2579 |
Heat transfer coefficient, W/K (37)m + (38)m

| 7194 | 7181 | 7168 | 7105 | 7094 | 7040 | 7040 | 7030 | 7060 | 7094 | 7117 | 7142 |

Average = 3(39)1...12/12 = 71.05 {33}

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 127 | 126 | 126 | 125 1.25 1.24 1.24 1.24 124 | 125 | 125 | 126
Average = 5(40)1...12/12 = 1.25

P

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30.00 | 3100 |:sey

Assumed occupancy, N
Annual average hot water usage in litres per day Vd,average = {25 x N) + 36 79.11 {43
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 1c x (43)

8702 | 8386 | 8069 | 7753 | 7437 | 7120 | 7120 | 7437 | 7753 | s0.69 | 8386 | 87.02 |
S(44)1..12= 94934 | iaq

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

[ 120.05 | 11287 | 11647 | 10154 | 9743 | 8408 | 7791 | 8940 | 9047 | 105.43 | 11509 | 124.98 |
5(45)1..12= 124474

g

Distribution loss 0.15 x {45)m

| 1936 | 1693 [ 1747 | 1523 | 1461 | 1261 | 1169 | 1341 | 1357 [ 1582 | 17.26 | 1875 |iam

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

Lot
b

[ 000 | 000 | o000 | o000 | o000 | 000 | o000 | o000 | o000 | 000 | 000 | o0.00
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000

Primary circuit loss for each month from Table 3

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |im

Combi loss for each month from Table 3a, 3b or 3¢

| 1403 | 1265 | 1398 | 1350 | 13.93 | 1346 | 13.89 | 13.92 | 1348 | 1396 | 13.54 | 14.02 |isi)
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Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 143.08 | 12552 | 13045 | 115.05 | 11136 | 9753 | 91.80 [ 10332 | 103.95 | 119.40 | 128.63 | 139.00 |isa

Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |
Output from water heater for each month (kWh/month) (62)m + (63)m

| 143.08 | 12552 | 13045 | 115.05 | 111.36 | 9753 | 91.80 | 103.32 | 103.95 | 119.40 | 128.63 | 139.00 |

S(64)1..12=| 1409.10 | s

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

| 4642 | 4069 | 4222 | 3714 | 3588 | 3132 | 2938 | 3321 | 3345 | 3855 | 4165 | 4506 |isu)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 113.46 | 11346 [ 11346 | 11346 | 11346 | 11346 | 113.46 | 11346 | 11346 | 113.46 | 11346 | 11346 | s

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

| 3762 | 3341 | 2717 | 2057 | 1538 | 1298 | 1403 | 1823 | 2447 | 3108 | 3627 | 3866 |ww

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

| 246.14 | 248.69 | 242.26 | 228.55 | 211.26 | 195.00 | 184.14 | 181.59 | 188.02 | 201.73 | 219.02 | 235.28 | s

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

| 4824 | 4824 | 4824 | 4824 | 4824 | 4824 | 4824 | 4824 | 4824 | 4824 | 4824 | 4824 |isn

Pump and fan gains (Table 5a)

[ 300 | 300 | 300 | 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 |ivoy

Losses e.g. evaporation (Table 5)

| -75.64 | -75.64 | -75.64 | -75.64 | -75.64 | -7564 | 7564 | -75.64 | -75.64 | -75.64 | -75.64 | -75.64 |7}

Water heating gains (Table 5)

| 6239 | 6055 | 5675 | 5158 | 4822 | 4350 | 3949 | 4463 | 4646 | 5181 | 57.85 | 60.57 |z
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71}m +{72)m

| 435.20 | 43172 [ 415.24 | 389.77 | 363.92 | 34054 | 326.71 | 333.51 | 348.02 | 373.67 | 40220 | 42357 |3

Access factor Area Solar flux g FF Gains
Table 6d m? w/m? specific data specific data w
or Table 6b or Table 6¢
SouthWest L o077 |x|[ 330 [x| 3679 |xoox| o071 |x| o070 |=| 4182 i
NorthEast | o077 |x| 614 |x| 1128 |x09x| o071 |[x| o070 |=| 238 |
NorthWest [ 077 [x| o066 [x| 1128 |xoox| o071 |x| o070 |=[ 256 |wu

Solar gains in watts 3(74)m...(82}Jm

| 6824 | 12502 | 19438 | 279.92 | 349.20 | 36237 | 342.83 | 288.75 | 22362 | 14446 | 83.34 | 5737 |y

Total gains - internal and solar (73)m +{83)m

| 503.45 | 556.74 | 60962 | 669.69 | 713.12 | 702.91 | 669.55 | 622.26 | 571.64 | 518.13 | 48554 | 480.94 | x4

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {85}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 097 | 09 | 093 | 087 | 075 | 059 | 045 [ o050 | 072 | o090 [ 096 | o098 |

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

[ 1951 | 1970 | 2002 | 2042 | 2074 | 2092 | 2098 [ 2097 | 2084 | 2043 | 19.90 | 1947 |wn

Temperature during heating periods in the rest of dwelling from Table 9, Th2("C)
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| 1087 | 1987 | 1987 | 1988 | 1988 | 1989 | 1989 [ 1989 | 1989 | 1988 | 19.88 | 19.88 |m

Utilisation factor for gains for rest of dwelling n2,m

| 097 | o095 | 092 | 084 | o070 | o050 | 034 | 039 | o064 | 087 | 095 | 097 [isn

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

[ 1793 | 1820 | 1865 | 1921 | 1963 | 1983 | 1988 | 1988 | 1975 | 1924 [ 1850 | 17.88 |ism

Living area fraction Living area + (4) = 0.42

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

| 1860 | 1884 | 1923 | 1972 | 2010 | 2030 | 2035 [ 2034 | 2021 | 1974 | 19.10 | 1855 |ion

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1845 | 1869 | 1908 | 1957 | 1995 | 2015 | 2020 [ 2019 | 2006 | 1959 | 18.95 | 1840 |wm

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

| 096 | 094 | 091 | 08 | o070 | 052 | 037 | 042 | o065 | 08 | 094 | 096 |4
Useful gains, nmGm, W {94)m x {84)m

| 482.35 | 523.68 | 551.88 | 555.60 | 499.74 | 368.66 | 248.51 | 259.32 | 372.98 | 444.15 | 45525 | 463.29 | us)

Monthly average external temperature from Table Ul

[ 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 1018.18 | 990.07 | 901.66 | 758.30 | 585.15 | 390.35 | 253.08 | 26631 | 421.01 | 637.91 | 843.08 | 1014.34 |iv7
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

| 398.66 | 31341 [ 260.24 | 14594 | 6354 | 000 | o000 | o000 | 000 | 144.16 | 279.23 | 409.98 |
5(98)1..5,10..12= [ 2015.15 | {aw

Space heating requirement kWh/m?/year (98) + (4) 35.45

Fraction of space heat from secondary/supplementary system (table 11)

Fraction of space heat from main system(s) 1-(201)= 1

(=]

o
ot o] g
[ T 5 T
S (s et

Fraction of space heat from main system 2

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00
Fraction of total space heat from main system 2 (202) x (203) = {205
Efficiency of main system 1 (%) {308}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system:1}, kWh/month
| 44050 | 34631 | 28756 | 16126 | 7021 [ 0.00 0.00 000 | 000 | 159.29 | 308.55 | 453.01 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 8963 | 8956 | 8941 | 8906 | 8844 | 8730 | 8730 | 8730 | 8730 [ 89.02 | 89.47 | 8967 |imiw
Water heating fuel, kWh/month

[ 159.63 | 140.15 | 14591 | 129.18 | 12593 | 111.72 | 105.15 | 11835 | 119.07 | 134.12 | 143.78 | 155.01 |

5(219a)1...12 = 1588.01 {219
Annual totals

Space heating fuel - main system 1 2226.69

Water heating fuel 1588.01
Electricity for pumps, fans and electric keep-hot (Table 4f)
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central heating pump or water pump within warm air heating unit {234
boiler flue fan {2

Total electricity for the above, kWh/year
Electricity for lighting (Appendix L) {230
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {238}

kWi\ul(\e/lear Fuelprice costF:ZI/ear
Space heating - main system 1 X x0.01=
Water heating X x0.01 = (4
Pumps and fans X x0.01 = {349
Electricity for lighting X x0.01=
Additional standing charges {254
Total energy cost (240)...(242) + (245)...(254) =
Energy cost deflator (Table 12) _ {358]
Energy cost factor (ECF)
SAP value
SAP rating (section 13) {258
SAP band

b year e counh (& Conyeer
Space heating - main system 1 X =
Water heating X = {384}
Space and water heating (261) + (262) +(263) +(264) = {2835}
Pumps and fans X = {287}
Electricity for lighting X = {288}
Total CO,, kg/year (265)..(271) =
Dwelling CO, emission rate (272) + (4) = {373
El value
El rating (section 14)
El band

kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ \I;ZzaeIgy
Space heating - main system 1 2226.69 X = 271656 | i1}
Water heating 1588.01 X = 1937.38 | (x4}

pace and water heating + + + = . {285}
s d heati (261) + (262) + (263) + (264) 4653.94 | {28y

Pumps and fans 75.00 X = 230.25
Electricity for lighting 265.75 X = 815.84 | {68
Primary energy kWh/year 5700.03 {273}

Dwelling primary energy rate kWh/m2/year 100.28 {373}
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SAP W orksheet §\%\\
Design - Draft W

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&iy
Number of intermittent fans x10= {Fa)
Number of passive vents III III
Number of flueless gas fires |I| |I|

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) +(6b) + (7a) #+{7h) + (7c) = +{5)= {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} {18}
Number of sides on which the dwelling is sheltered {153}
Shelter factor 1-[0.075x (19)] =
Infiltration rate incorporating shelter factor (18) x (20) = y
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 051 | 050 | 049 | 044 | 043 | 038 | 038 | 037 | 040 | 043 [ 045 | o047 |izan
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
063 | 062 | 062 | 060 | 059 | 057 0.57 0.57 0.58 059 | 060 | 061 |izas

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

[ 063 | o062 | 062 | 060 | 059 | 057 | 057 | 057 | 058 | 059 [ o060 | o061

Element Gross Openings Net area U-value AxUW/K K-value, A XK,
area, m? m? A, m? W/m2K kJ/m2.K kJ/K
Window [ 944 |x[ 124 |=[ 1167 |
Door [ 197 |x| 100 |=| 197 |
Ground floor [ 2842 | x| 013 |=| 369 | 384
External wall [ 2698 | x| 027 |=] 728 |
Party wall [ 7023 | x| 000 |=| o000 |
Roof [ 2842 | x| o011 |=[ 313 |
Total area of external elements A, m?
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = S(A x k) (28)...030) + (32) + (32a)...(32¢) = £34)
Thermal mass parameter {TMP) in kJ/m2K
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33}+(36) = {37}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 2869 | 2847 | 2824 | 2720 | 2700 | 2609 | 2609 | 2592 | 2644 | 2700 | 2740 | 2781 |os
Heat transfer coefficient, W/K (37)m + (38)m

| 6339 | 6316 | 6293 | 6189 | 6169 | 60.78 | 6078 | 6061 | 6113 | 6169 | 62.09 | 6250 |

Average = 3(39)1...12/12 = 61.89 {33}

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 112 | 1211 | 1211 | 109 1.09 1.07 1.07 1.07 108 | 109 | 109 | 110
Average = 5(40)1...12/12 = 1.09

P

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30.00 | 3100 |:sey

Assumed occupancy, N
Annual average hot water usage in litres per day Vd,average = {25 x N) + 36 79.11 {43
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 1c x (43)

8702 | 8386 | 8069 | 7753 | 7437 | 7120 | 7120 | 7437 | 7753 | s0.69 | 8386 | 87.02 |
S(44)1..12= 94934 | iaq

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

[ 120.05 | 11287 | 11647 | 10154 | 9743 | 8408 | 7791 | 8940 | 9047 | 105.43 | 11509 | 124.98 |
5(45)1..12= 124474

g

Distribution loss 0.15 x {45)m

| 1936 | 1693 [ 1747 | 1523 | 1461 | 1261 | 1169 | 1341 | 1357 [ 1582 | 17.26 | 1875 |iam

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

Lot
b

[ 000 | 000 | o000 | o000 | o000 | 000 | o000 | o000 | o000 | 000 | 000 | o0.00
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000

Primary circuit loss for each month from Table 3

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |im

Combi loss for each month from Table 3a, 3b or 3¢

| 1403 | 1265 | 1398 | 1350 | 13.93 | 1346 | 13.89 | 13.92 | 1348 | 1396 | 13.54 | 14.02 |isi)
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Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 143.08 | 12552 | 13045 | 115.05 | 11136 | 9753 | 91.80 [ 10332 | 103.95 | 119.40 | 128.63 | 139.00 |isa

Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |
Output from water heater for each month (kWh/month) (62)m + (63)m

| 143.08 | 12552 | 13045 | 115.05 | 111.36 | 9753 | 91.80 | 103.32 | 103.95 | 119.40 | 128.63 | 139.00 |

S(64)1..12=| 1409.10 | s

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

| 4642 | 4069 | 4222 | 3714 | 3588 | 3132 | 2938 | 3321 | 3345 | 3855 | 4165 | 4506 |isu)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 113.46 | 11346 [ 11346 | 11346 | 11346 | 11346 | 113.46 | 11346 | 11346 | 113.46 | 11346 | 11346 | s

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

| 3807 | 3381 | 2750 | 2082 | 1556 | 1314 | 1420 | 1845 | 2477 | 3145 | 3671 | 3913 |ww

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

| 246.14 | 248.69 | 242.26 | 228.55 | 211.26 | 195.00 | 184.14 | 181.59 | 188.02 | 201.73 | 219.02 | 235.28 | s

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

| 4824 | 4824 | 4824 | 4824 | 4824 | 4824 | 4824 | 4824 | 4824 | 4824 | 4824 | 4824 |isn

Pump and fan gains (Table 5a)

[ 300 | 300 | 300 | 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 |ivoy

Losses e.g. evaporation (Table 5)

| -75.64 | -75.64 | -75.64 | -75.64 | -75.64 | -7564 | 7564 | -75.64 | -75.64 | -75.64 | -75.64 | -75.64 |7}

Water heating gains (Table 5)

| 6239 | 6055 | 5675 | 5158 | 4822 | 4350 | 3949 | 4463 | 4646 | 5181 | 57.85 | 60.57 |z
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71}m +{72)m

| 435.66 | 432.12 [ 41557 | 390.01 | 364.10 | 34070 | 326.88 | 333.73 | 34831 [ 374.04 | 40264 | 42403 |73

Access factor Area Solar flux g FF Gains

Table 6d m? w/m? specific data specific data w
or Table 6b or Table 6¢
SouthEast ' 077 |x|[ 330 [x| 3679 |xoox| o071 |x| o070 |=| 4182 J|un
NorthWest | o077 |x| 614 |x| 1128 |x09x| o071 |[x| o070 |=| 238 |y

Solar gains in watts 3(74)m...(82)m

| 65.68 | 11980 | 184.97 | 264.47 | 32844 | 34023 | 322.12 [ 272.24 | 21216 | 138.08 | 80.11 | 5527 |y

Total gains - internal and solar{73)m +{83)m

| 501.34 | 55192 | 60054 | 654.49 | 692.54 | 680.93 | 649.01 | 605.97 | 560.47 | 512.13 | 482.75 | 479.31 |iaa)

Temperature during heating periods in the living area from Table 9, Th1("C) 21.00 {35}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

| 098 | 096 | 093 | 08 | 073 | o055 | 041 [ 045 [ 068 | 08 [ 096 | 098 |

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

| 1985 | 2002 | 2029 | 2062 | 2086 | 2097 | 2099 | 2099 | 2092 | 2062 | 2019 | 19.82 |isn

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

[ 1999 | 19.99 | 1999 | 2001 | 2001 | 2003 | 2003 [ 2003 | 2002 | 2001 | 2001 | 2000 |:ea
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Utilisation factor for gains for rest of dwelling n2,m

(552
7

[ 097 | 096 | 092 | 083 [ 067 | 047 | 032 | 036 | o061 [ 08 | 095 | o098

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

| 1848 | 1873 [ 1911 | 1958 | 19.88 | 2000 | 2002 | 20.02 | 1996 [ 1959 | 1899 | 1845 |

Living area fraction Living area + (4) = 0.42

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

[ 1906 | 1927 | 1961 | 2002 | 2029 | 2041 | 2043 | 2043 | 2037 | 2003 | 1950 | 19.03 |

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1891 | 19.12 | 1946 | 1987 | 2014 | 2026 | 2028 | 2028 | 2022 | 19.88 | 19.35 | 18.88 |iun)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

s

| 096 | 095 | o091 | 08 | o068 | 049 | 034 | 038 [ o062 | 085 | 094 | 097
Useful gains, nmGm, W {94)m x {84)m

| 483.36 | 522.55 | 546.48 | 540.54 | 472.31 | 33524 | 222.49 | 233.00 | 349.56 | 437.27 | 455.12 | 464.49 | =)

Monthly average external temperature from Table Ul

2]
2

| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 4.20

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 926.22 | 898.41 [ 81567 | 679.06 | 520.84 | 344.18 | 223.91 | 23533 | 373.84 | 572.41 | 76036 | 917.77 |uw
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

| 320.48 | 25258 | 200.28 | 9974 | 3610 | 000 | 000 | o000 | o000 | 10054 [ 219.78 | 337.24 |

5(98)1..5,10..12= [ 1575.76 | {8

Space heating requirement kWh/m?/year (98) + (4) 27.72 {39}

Fraction of space heat from secondary/supplementary system (table 11)

o

Fraction of space heat from main system(s) 1-{201)= 1.0

Fraction of space heat from main system 2

[ 7
[ %
i -

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00 {3043
Fraction of total space heat from main system 2 (202) x (203) =
Efficiency of main system 1 (%) 90.50
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {(main system 1), kWh/month
| 364.07 | 279.10 | 221.30 | 110.21 | 39.89 0.00 0.00 000 | 000 | 111.10 | 242.85 | 37265 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 8951 | 8941 [ 8921 | 8876 | 88.06 | 8730 | 8730 | 8730 | 8730 | 8873 | 89.29 | 89.54 |ixiw
Water heating fuel, kWh/month

| 159.85 | 140.39 | 146.23 | 129.62 | 126.46 | 111.72 | 105.15 | 11835 | 119.07 | 134.55 | 144.06 | 155.23 |

>{219a)1...12 = 1590.70 {31y
Annual totals

Space heating fuel - main system 1 1741.17

Water heating fuel 1590.70
Electricity for pumps, fans and electric keep-hot (Table 4f)

central heating pump or water pump within warm air heating unit 30.00
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boiler flue fan {230
Total electricity for the above, kWh/year {231}
Electricity for lighting (Appendix L) {4323
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {238}

Fuel Fuel pri
kWhu/?/ear P cost :;eyear

Space heating - main system 1 X x0.01= {348
Pumps and fans X x0.01= {249}
Electricity for lighting X x0.01= {351
Additional standing charges {2513
Total energy cost (240)...(242) + (245)...(254) = (851
Energy cost deflator (Table 12) 0.42 {255}
Energy cost factor (ECF) 1.16 {357}
SAP value 83.82

SAP rating (section 13)

g
L

Wb year s O (5 COulyear
Space heating - main system 1 1741.17 X = 376.09 | izt
Water heating 1590.70 X = 34359 | w4

Space and water heating (261) + (262) +(263) +(264) = 719.68 {385}

Pumps and fans 75.00 X =
Electricity for lighting 268.94 X =
Total CO,, kg/year (265)...(271) =
Dwelling CO, emission rate (272) + (4) = {273}
El value
El rating (section 14)
El band
kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ 5:::gy
Space heating - main system 1 X = {3543
Water heating X = {2543
Space and water heating (261) + (262) +(263) +(264) = HECRY
Electricity for lighting X = {2883
Primary energy kWh/year {37

Dwelling primary energy rate kWh/m2/year 90.09 {373}
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SAP W orksheet \\\\%“\\\\\\
Design - Draft 4

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

29/01/2021

BLLE OOHE DSO1 Ellerton (Hipped) EOT, Part L 2013 Masonry

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&iy
Number of intermittent fans x10= {Fa)
Number of passive vents III III
Number of flueless gas fires |I| |I|

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) + (6b) + (7a) + (7b) + (7c) = +(5)= 0.16 {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.4

Number of sides on which the dwelling is sheltered

Shelter factor 1-[0.075x(19)] = 0.85 {30}

]
g
PSS

Infiltration rate incorporating shelter factor (18) x(20) = 0.35 {213

Infiltration rate modified for monthly wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
| 044 | 044 | 043 | 038 | 037 | 033 | 033 [ 032 | 035 | 037 [ 039 | o041 |
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
060 | 059 | 059 | 057 | 057 | 055 0.55 0.55 0.56 057 | 058 | 058 |idaa;

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

[ 060 | 059 | o059 | 057 [ 057 | o055 | o055 | o055 | 056 | 057 | o058 | o058

Element Gross Openings Net area U-value AxUW/K K-value, A XK,

area, m? m? A, m? W/m2K kJ/m2.K kJ/K
Door [ 197 |x[ 1200 |=[ 197 |
Window [ 1200 | x| 124 |=| 1483 |
Ground floor | 3856 | x| 014 |=| 540 | {283
External wall [ 71206 | x| 027 |=| 19.43 |
Party wall [ 4052 | x| 000 |=] o000 |
Roof | 3856 | x| o011 |=[ 424 |
Total area of external elements A, m?
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = S(A x k) (28)...030) + (32) + (32a)...(32¢) = £34)
Thermal mass parameter {TMP) in kJ/m2K
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33}+(36) = {37}

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 3724 | 3700 | 3677 | 3568 | 3547 | 3452 | 3452 | 3434 | 3488 | 3547 [ 3589 | 3632 |us
Heat transfer coefficient, W/K (37)m + (38)m

| 89.67 | 89.43 | 8920 | 88.10 | 8790 | 86.94 | 8694 | 8677 | 8731 | 8790 | 8831 | 8875 |

Average = 3(39)1...12/12 = 88.10 {33}

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 116 | 116 | 116 | 114 1.14 1.13 1.13 113 113 | 114 | 115 | 115 |
Average = 5(40)1...12/12 = 1.14

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30.00 | 3100 |:sey

Assumed occupancy, N
Annual average hot water usage in litres per day Vd,average = {25 x N) + 36 91.34 }
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 1c x (43)

10048 | 96.82 | 9317 | 8951 | 858 | 8221 | 8221 | 858 | 8951 | 9317 | 96.82 | 10048 |

S{44)1..12=| 1096.09 | a4}

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 149.00 | 130.32 [ 13448 [ 117.24 | 11249 | 97.07 | 89.95 | 10322 | 10446 | 121.73 | 132.88 | 144.30 |
S(45)1..12= [ 1437.15

g

Distribution loss 0.15 x {45)m

| 2235 | 1955 [ 2017 | 1759 | 1687 | 1456 | 1349 | 1548 | 1567 | 1826 | 19.93 | 21.65 |ias

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

Lot
b

[ 000 | 000 | o000 | o000 | o000 | 000 | o000 | o000 | o000 | 000 | 000 | o0.00
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000

Primary circuit loss for each month from Table 3

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |im

Combi loss for each month from Table 3a, 3b or 3¢

| 1411 | 1273 | 1406 | 1356 | 13.99 | 1350 | 13.93 | 1397 | 1354 | 1403 | 13.62 | 1410 |
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Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 163.12 | 143.05 | 14853 | 130.80 | 126.48 | 11058 | 103.89 | 117.19 | 117.99 | 135.76 | 146.50 | 158.40 |isa

Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |
Output from water heater for each month (kWh/month) (62)m + (63)m

| 163.12 | 143.05 | 14853 | 130.80 | 126.48 | 11058 | 103.89 | 117.19 | 117.99 | 135.76 | 146.50 | 158.40 |

S(64)1..12=| 1602.30 | s

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

| 5307 | 4651 | 4823 | 4237 | 4090 | 3565 | 3339 | 37.81 | 3812 | 4398 | 4759 | 5151 |

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 14436 | 14436 | 14436 | 14436 | 14436 | 14436 | 14436 | 14436 | 14436 | 14436 | 14436 | 14436 | s

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

| 4988 | 4430 | 3603 | 2728 | 2039 | 1721 | 1860 | 2418 | 3245 | 4120 | 4809 | 5126 |:w)

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

| 318.38 | 321.69 | 313.36 | 295.64 | 273.26 | 252.24 | 23819 | 234.88 | 24321 | 260.93 | 283.31 | 304.33 |is®

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

| 5184 | 5184 [ 5184 | 5184 | 5184 | 5184 | 5184 | 5184 | 5184 | 5184 | 5184 | 5184 s

Pump and fan gains (Table 5a)

[ 300 | 300 | 300 | 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 |ivoy

Losses e.g. evaporation (Table 5)

| -96.24 | 96.24 | -96.24 | 96.24 | 96.24 | 9624 | 9624 | 96.24 | -96.24 | -96.24 | -96.24 | -96.24 |7}

Water heating gains (Table 5)

| 7133 | 6922 | 6482 | 5885 | 5498 | 4952 | 4488 | 50.83 | 5294 | 5912 | 66.10 | 69.23 |2
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71}m +{72)m

| 542.55 | 538.16 | 517.17 | 484.73 | 451.59 | 421.93 | 404.63 | 412.85 | 431.56 | 464.21 | 50045 | 527.79 |73

Access factor Area Solar flux g FF Gains
Table 6d m? w/m? specific data specific data w
or Table 6b or Table 6¢
NorthEast ' 077 |x| 645 [x| 1128 J|xoox| o071 |x| o070 |=| 2507 |ims
SouthWest | o077 |x| 423 |x| 3679 |x09x| o071 [x| 070 |=| 5360 |im
NorthWest [ o077 x| 132 [x| 1128 |xoox| o071 |x| o070 |=[ 513 |@u

Solar gains in watts 3(74)m...(82}Jm

| 83.80 | 15277 | 235.67 | 336.66 | 417.84 | 432.75 | 409.76 | 346.45 | 27021 | 176.03 | 102.20 | 7053 | sy

Total gains - internal and solar (73)m +{83)m

| 626.35 | 690.94 | 75284 | 821.38 | 869.43 | 854.68 | 814.39 | 759.29 | 701.77 | 640.24 | 602.65 | 598.32 | x4

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {85}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 098 | 098 | 095 | 090 | 078 | o061 | 046 [ 051 | 074 | 092 [ 097 | o099 [

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

[ 1973 | 1990 | 2017 | 2053 | 2080 | 2095 | 2099 [ 2098 | 2088 | 2053 | 2008 | 1970 |wn

Temperature during heating periods in the rest of dwelling from Table 9, Th2("C)
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[ 1995 | 1995 | 1995 | 1997 | 1997 | 1998 | 1998 [ 1998 | 1997 | 1997 | 19.96 | 19.96 |sm

Utilisation factor for gains for rest of dwelling n2,m

| 098 | 097 | 094 | 087 | 073 | 053 | 036 | 040 | 067 | 090 | 097 | 098 [isn

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

[ 1829 | 1853 | 1892 | 1942 | 1978 | 1994 | 1997 [ 1997 | 1988 | 1944 [ 1880 | 1825 |ism

Living area fraction Living area + (4) = 0.19

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

| 1856 | 1878 | 1915 | 1963 | 1997 | 2013 | 2016 | 2016 | 2007 | 1964 | 19.03 | 1852 |ism

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1841 | 1863 | 1900 | 1948 | 1982 | 1998 | 2001 [ 2001 | 1992 | 1949 | 1888 | 1837 |wm

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

| 097 | 096 | 093 | 08 | 072 | 053 | 036 | 041 | o066 | 08 | 096 | 098 v
Useful gains, nmGm, W {94)m x {84)m

| 609.44 | 662.72 | 699.39 | 704.08 | 628.41 | 45132 | 294.22 | 309.13 | 465.10 | 564.28 | 576.30 | 584.56 | {us)

Monthly average external temperature from Table Ul

[ 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 1265.14 | 1228.23 | 1115.39 | 931.76 | 713.51 | 467.83 | 296.67 | 313.22 | 507.90 | 781.76 | 1040.67 | 1257.65 | v
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

| 487.84 | 38002 [ 30951 | 16393 | 6332 | 000 | o000 | o000 | o000 | 161.81 | 33435 | 500.78 |
5(98)1..5,10..12= [ 240155 | {au

Space heating requirement kWh/m?/year (98) + (4) 31.14

Fraction of space heat from secondary/supplementary system (table 11)

Fraction of space heat from main system(s) 1-(201)= 1

(=]

o
ot o] g
[ T 5 T
S (s et

Fraction of space heat from main system 2

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00
Fraction of total space heat from main system 2 (202) x (203) = {205
Efficiency of main system 1 (%) {308}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system:1}, kWh/month
| 539.05 | 41991 | 34200 | 18114 | 69.96 | 0.0 0.00 000 | 000 | 178.79 | 369.44 | 553.35 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 8968 | 8960 | 8944 | 8905 | 8834 | 8730 | 8730 | 8730 | 8730 [ 89.01 | 8950 | 8971 |
Water heating fuel, kWh/month

| 181.89 | 150.65 | 166.08 | 146.89 | 143.17 | 126.66 | 119.00 | 134.24 | 135.16 | 152.52 | 163.69 | 176.57 |
S(219a)1..12=[ 180553 |y

Annual totals

Space heating fuel - main system 1 2653.65

Water heating fuel 1805.53
Electricity for pumps, fans and electric keep-hot (Table 4f)
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central heating pump or water pump within warm air heating unit {234
boiler flue fan {2

Total electricity for the above, kWh/year
Electricity for lighting (Appendix L) {230
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {238}

kWi\ul(\e/lear Fuelprice costF:ZI/ear
Space heating - main system 1 X x0.01=
Water heating X x0.01 = (4
Pumps and fans X x0.01 = {349
Electricity for lighting X x0.01=
Additional standing charges {254
Total energy cost (240)...(242) + (245)...(254) =
Energy cost deflator (Table 12) _ {358]
Energy cost factor (ECF)
SAP value
SAP rating (section 13) TRt
SAP band

b year e counh (& Conyeer
Space heating - main system 1 X =
Water heating X = {384}
Space and water heating (261) + (262) +(263) +(264) = {2835}
Pumps and fans X = {287}
Electricity for lighting X = {288}
Total CO,, kg/year (265)..(271) =
Dwelling CO, emission rate (272) + (4) = {373
El value
El rating (section 14)
El band

kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ \I;ZzaeIgy
Space heating - main system 1 2653.65 X = 3237.45 | s}
Water heating 1805.53 X = 2202.74 | 2643

pace and water heating + + + = . {285}
s d heati (261) + (262) + (263) + (264) 5440.19

Pumps and fans 75.00 X = 230.25
Electricity for lighting 352.35 X = 1081.71 | {88
Primary energy kWh/year 6752.16 {273}

Dwelling primary energy rate kWh/m2/year 87.55 {373}

URN: Ellerton EOT Hip DS1 version 5
NHER Plan Assessor version 6.3.9

ARUN DISTRICT COUNCIL Y/156/21/DOC .
Page 5 SAP version 9.92



SAP W orksheet \\\\%“\\\\\\
Design - Draft 4

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

29/01/2021

BLLE 00CI DSO1 Ellerton Mid Terr, Part L2013 Masonry

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&hy

Number of intermittent fans x10= {7a}

Number of passive vents III III

Number of flueless gas fires |I| |I|
[ a0 ]

Air changes per
hour

|
c
n

Infiltration due to chimneys, flues, fans, PSVs {6a) +(6b) + (7a) #+{7h) + (7c) = “ 0.21
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16}
Number of sides on which the dwelling is sheltered

Shelter factor 1-[0.075x(19)] = 0.85

et B s e pes
S TS T R

Infiltration rate incorporating shelter factor (18) x (20) = 0.39

Infiltration rate modified for monthly wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 050 | 049 | o048 | 043 | 042 | 037 | 037 | 036 | 039 | 042 [ 044 | o046 |izan
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
063 | 062 | 062 | 059 | 059 | 057 0.57 0.57 0.58 059 | 060 | 061 |4

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
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[ 063 | o062 | 062 | 059 [ 059 | 057 | 057 | 057 | 058 | 059 [ o060 | o061

g
L

Element Gross Openings Net area U-value AxUW/K K-value, A XK,
area, m? m? A, m? W/m2K kJ/m2.K kJ/K
Door [ 197 | x| 1200 |=[ 197 |
Window | 1068 | x| 124 |=| 1320 |
Ground floor [ 3856 | x| 012 |=| 463 | 384
External wall [ 3276 | x| 027 |=| 885 |
Party wall | 8104 | x| 000 |=| o000 |
Roof | 3856 | x| o011 |=[ 424 |
Total area of external elements A, m?
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = S(A x k) (28)...030) + (32) + (32a)...(32¢) = £34)
Thermal mass parameter {TMP) in kJ/m2K
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33}+(36) = {37}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 3893 | 3863 | 3833 | 3693 | 3667 | 3545 | 3545 | 3523 | 3592 | 3667 | 3720 | 37.75 |u
Heat transfer coefficient, W/K (37)m + (38)m

[ 7765 | 7735 | 77.05 | 7565 | 7539 | 7417 | 7417 | 7395 | 7464 | 7539 | 7592 | 76.47 |

Average = 3(39)1...12/12 = 75.65 {33}

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 1201 | 100 | 1200 | o098 0.98 0.96 0.96 0.96 097 | 098 | 098 | 099 |
Average = 5(40)1...12/12 = 0.98

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30.00 | 3100 |:sey

Assumed occupancy, N
Annual average hot water usage in litres per day Vd,average = {25 x N) + 36 91.34 }
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 1c x (43)

10048 | 96.82 | 9317 | 8951 | 858 | 8221 | 8221 | 858 | 8951 | 9317 | 96.82 | 10048 |

S{44)1..12=| 1096.09 | a4}

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 149.00 | 130.32 [ 13448 [ 117.24 | 11249 | 97.07 | 89.95 | 10322 | 10446 | 121.73 | 132.88 | 144.30 |
S(45)1..12= [ 1437.15

g

Distribution loss 0.15 x {45)m

| 2235 | 1955 [ 2017 | 1759 | 1687 | 1456 | 1349 | 1548 | 1567 | 1826 | 19.93 | 21.65 |ias

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

[ 000 | 000 | o000 | o000 | o000 | 000 | o000 | o000 | o000 | 000 | 000 | o0.00
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

Lot
b

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000

Primary circuit loss for each month from Table 3

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |im

Combi loss for each month from Table 3a, 3b or 3¢

| 1411 | 1273 | 1406 | 1356 | 13.99 | 1350 | 13.93 | 1397 | 1354 | 1403 | 13.62 | 1410 |
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Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 163.12 | 143.05 | 14853 | 130.80 | 126.48 | 11058 | 103.89 | 117.19 | 117.99 | 135.76 | 146.50 | 158.40 |isa

Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |
Output from water heater for each month (kWh/month) (62)m + (63)m

| 163.12 | 143.05 | 14853 | 130.80 | 126.48 | 11058 | 103.89 | 117.19 | 117.99 | 135.76 | 146.50 | 158.40 |

S(64)1..12=| 1602.30 | s

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

| 5307 | 4651 | 4823 | 4237 | 4090 | 3565 | 3339 | 37.81 | 3812 | 4398 | 4759 | 5151 |

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 14436 | 14436 | 14436 | 14436 | 14436 | 14436 | 14436 | 14436 | 14436 | 14436 | 14436 | 14436 | s

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

| 5113 | 4541 | 3693 | 2796 | 2090 | 1764 | 1906 | 2478 | 3326 | 4223 | 4929 | 5255 |w

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

| 318.38 | 321.69 | 313.36 | 295.64 | 273.26 | 252.24 | 23819 | 234.88 | 24321 | 260.93 | 283.31 | 304.33 |is®

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

| 5184 | 5184 [ 5184 | 5184 | 5184 | 5184 | 5184 | 5184 | 5184 | 5184 | 5184 | 5184 s

Pump and fan gains (Table 5a)

[ 300 | 300 | 300 | 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 |ivoy

Losses e.g. evaporation (Table 5)

| -96.24 | 96.24 | -96.24 | 96.24 | 96.24 | 9624 | 9624 | 96.24 | -96.24 | -96.24 | -96.24 | -96.24 |7}

Water heating gains (Table 5)

| 7133 | 6922 | 6482 | 5885 | 5498 | 4952 | 4488 | 50.83 | 5294 | 5912 | 66.10 | 69.23 |2
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71}m +{72)m

| 543.80 | 539.27 [ 518.07 | 485.41 | 452.10 | 422.36 | 405.10 | 413.45 | 432.37 | 465.24 | 50165 | 529.07 | {73

Access factor Area Solar flux g FF Gains

Table 6d m? w/m? specific data specific data w
or Table 6b or Table 6¢
NorthEast ' 077 |x| 645 [x| 1128 J|xoox| o071 |x| o070 |=| 2507 |ims
SouthWest | o077 |x| 423 |x| 3679 |x09x| o071 [x| 070 |=| 5360 |im

Solar gains in watts 3(74)m...(82)m

| 7867 | 14233 | 216.86 | 305.76 | 376.31 | 388.47 | 368.34 | 31343 | 247.29 | 16327 | 9574 | 6634 |y

Total gains - internal and solar{73)m +{83)m

| 622.47 | 68160 | 73493 | 791.17 | 82841 | 81083 | 773.43 | 726.88 | 679.66 | 628.51 | 597.40 | 595.41 | a4}

Temperature during heating periods in the living area from Table 9, Th1("C) 21.00 {35}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

| 099 | 098 | o095 | 08 | 076 | 057 [ 042 [ o046 [ 070 | 091 [ 097 | 099 |

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

| 2004 | 2018 | 2041 | 2070 | 2090 | 2098 | 2100 | 2099 | 2095 | 2070 | 2033 | 2001 |isn

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

[ 2008 | 2008 | 2008 | 2010 | 2010 | 2012 | 2012 [ 2012 | 2011 | 2010 | 2010 | 2009 |:ew
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Utilisation factor for gains for rest of dwelling n2,m

(552
7

[ 098 | 097 | 094 | o8 | 071 | o050 | 034 | 038 | 063 | 08 | 097 | o099

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

| 1881 | 1902 [ 1935 | 1976 | 2000 | 2010 | 2011 | 2012 | 2007 [ 1977 | 1925 | 1879 |

(o1
Pt

Living area fraction Living area + (4) = 0.19

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

| 1904 | 1924 | 1955 | 1993 | 2017 | 2027 | 2028 [ 2028 | 2023 | 1994 | 1945 | 1901 e

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1889 | 19.09 | 1940 | 1978 | 2002 | 2012 | 2013 | 2013 | 2008 | 19.79 | 19.30 | 18.86 |iuw)

Utilisation factor for gains, nm

s

| 098 | 096 [ 093 | o8 | o070 | o050 | 034 | 038 | 063 | 087 | 096 | 098
Useful gains, nmGm, W {94)m x {84)m

| 607.56 | 65581 | 683.94 | 673.22 | 581.58 | 403.00 | 261.03 | 27458 | 427.13 | 548.78 | 572.34 | 583.44 | =)

Monthly average external temperature from Table Ul

2]
2

| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 4.20

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

[ 1132.71 [ 1097.26 | 993.74 | 823.19 | 627.20 | 409.14 | 261.69 | 275.75 | 446.53 | 692.99 | 926.06 | 1121.48 | {87}
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

[ 390.71 | 296.65 | 23050 | 107.908 | 3394 | 000 | 000 | o000 | o000 | 107.29 | 254.67 | 40030 |
3(98)1..5,10..12= | 1822.04 | {8

Space heating requirement kWh/m?/year (98) + (4) 23.63 {39}

Fraction of space heat from secondary/supplementary system (table 11)

o

Fraction of space heat from main system(s) 1-{201)= 1.0

Fraction of space heat from main system 2

[ 7
[ %
i -

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00 {3043
Fraction of total space heat from main system 2 (202) x (203) =
Efficiency of main system 1 (%) 90.50
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {(main system 1), kWh/month
| 431.72 | 327.79 | 254.69 | 119.31 | 37.50 0.00 0.00 000 | 000 | 11855 [ 281.41 | 44232 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 8953 | 8943 [ 8922 | 8872 | 87.96 | 8730 | 8730 | 8730 | 8730 | 8868 | 89.30 | 89.57 |ixiw
Water heating fuel, kWh/month

| 182.18 | 159.95 | 166.48 | 147.44 | 143.80 | 126.66 | 119.00 | 134.24 | 135.16 | 153.08 | 164.05 | 176.85 |

5(219a)1..12 =
Annual totals
Space heating fuel - main system 1
Water heating fuel

Electricity for pumps, fans and electric keep-hot (Table 4f)

central heating pump or water pump within warm air heating unit 30.00
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Additional standing charges 120.00 {2513

boiler flue fan {230
Total electricity for the above, kWh/year {231}
Electricity for lighting (Appendix L) {4323
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {238}

kWi\ul(\e/lear Fuelprice cost :;eyear
Space heating - main system 1 X x0.01= {348
Water heating X x0.01=
Pumps and fans X x0.01= {249y
Electricity for lighting X x0.01= {351

Total energy cost {240)...(242) +(245)...(254) = 310.54 {255}

Energy cost deflator (Table 12) 0.42 {255}
Energy cost factor (ECF)
zii \rI:tiuneg (section 13) —

-
e o
~
g
Lry 1yl

Wb year s O (5 COulyear
Space heating - main system 1 2013.30 X = 43487 | x5
Water heating 1808.90 X = 39072 | w4

Space and water heating (261) + (262) +(263) +(264) = 825.60 {385}

Pumps and fans 75.00 X =
Electricity for lighting 36116 X =
Total CO,, kg/year (265)...(271) =
Dwelling CO, emission rate (272) + (4) = {273}
El value
El rating (section 14)
El band
kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ 5:::gy
Space heating - main system 1 X = {3543
Water heating X = {2543
Space and water heating (261) + (262) +(263) +(264) = HECRY
Electricity for lighting X = {2883
Primary energy kWh/year {37

Dwelling primary energy rate kWh/m2/year 77.83 {373}
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SAP W orksheet \\\\%“\\\\\\
Design - Draft 4

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

29/01/2021

1st Floor Flat 2 Storey, Yapton

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&iy
Number of intermittent fans x10= {Fa)
Number of passive vents III III
Number of flueless gas fires |I| |I|

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) + (6b) + (7a) + (7b) + (7c) = +(5)= 0.10 {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.35 {18}

Number of sides on which the dwelling is sheltered

Shelter factor 1-[0.075x(19)] = 0.93 {30}

Infiltration rate incorporating shelter factor (18) x(20) = 0.32 {213

Infiltration rate modified for monthly wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 041 | 040 | 039 | 035 | 035 | 031 | 031 | 030 | 032 | 035 [ 036 | o038 |
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
058 | 058 | 058 | 056 | 056 | 055 0.55 0.54 0.55 056 | 057 | 057 |daas

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

\\\\\\\@Q‘%%g URN: Flat 1F version 5
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g
L

[ 058 | o058 | 058 | 056 | 056 | 055 | 055 | 054 | o055 | 05 | 057 | o057

Element Gross Openings Net area U-value AxUW/K K-value, A XK,

area, m? m? A, m? W/m?K kl/m?.K kI/K
Door [ 212 | x| o081 |=[ 172 |
Window [ 546 |x| 124 |=| 675 |
Roof window [ 206 |x| 159 |=[ 328 | {a7a
External wall | 5458 | x| 029 |=| 1583 |
External wall | 4737 | x| 034 |=| 1611 | (2%
External wall [ 1758 | x| 023 |=| 404 | e
External wall [ 1046 | x| 025 |=] 262 |
Party wall | 1410 | x| 000 |=| o000 |
Roof [ 4038 | x| o011 |=| 444 |
Roof [ 857 | x| o016 |=[ 137 |
Total area of external elements A, m? {343
Fabric heat loss, W/K = S(A x U) (26)...(30) + {32) =
Heat capacity Cm = 3{A x k) (28)...(30) +{(32) + (32a)...{32¢) = {324
Thermal mass parameter {TMP) in kJ/m2K {35}
Thermal bridges: 3(L x W) calculated using Appendix K {36}
Total fabric heat loss (33)+(36) =

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 3069 | 3947 | 3925 | 3823 | 3804 | 3715 | 3715 | 3699 | 3749 | 3804 | 3843 | 3883 |
Heat transfer coefficient, W/K (37)m + (38)m

| 104.86 | 104.64 | 104.43 | 103.40 | 103.21 | 10232 | 102.32 | 102.16 | 102.67 | 103.21 | 103.60 | 104.00 |

[
4]

Average = 3(39)1...12/12 = 103.40
Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 128 | 128 | 127 | 126 1.26 1.25 1.25 1.24 125 | 126 | 126 | 127

Average = 5(40)1...12/12 = 1.26
Number of days in month (Table 1a)

[ 31200 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 [ 3100 | 3000 | 3100 | 30,00 | 31.00 |

Assumed occupancy, N {43}
Annual average hot water usage:in litres per day Vd,average = (25 x N} + 36 93.59 {43}
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 1c x (43)

102.95 | 99.21 | 9547 | 9172 | 8798 | 8423 | 8423 | 8798 | 9172 | 9547 | 99.21 | 102.95 |

S{4d)1..12=| 112312 |44

Energy content of hot water used = 4.18 x Vd,m xnm x.Tm/3600 kWh/month (see Tables 1b, 1c 1d)

[ 15268 | 13353 | 137.79 | 12013 | 11527 | 9947 | 9217 [ 10577 | 107.03 | 124.74 | 136.16 | 147.36 |

>(45)1..12 = 1472.59

Distribution loss 0.15 x {45)m

[ 2290 | 2003 | 2067 | 1802 | 1729 | 1492 | 1383 [ 1587 | 1605 | 1871 | 2042 | 2218 |ias

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

| 000 [ 000 [ 000 | 000 | o000 [ o000 [ 000 | 000 | 000 [ 000 | 000 | o000 |iza
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 000 | 000 | o000 | o000 | o000 | o000 | o000 | 000 | o000 | 000 | 000 | 000 [in
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Primary circuit loss for each month from Table 3

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |ua

Combi loss for each month from Table 3a, 3b or 3¢

[ 1412 | 1274 | 1407 | 1358 | 1400 | 1351 | 1394 [ 1398 | 1355 | 1404 | 1364 | 1411 |y

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

| 166.80 | 146.27 | 151.87 | 133.71 | 129.27 | 112.98 | 106.11 | 119.75 | 12058 | 138.78 | 149.80 | 161.97 |iu2)

Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |isx

Output from water heater for each month (kWh/month) (62)m + (63)m

| 166.80 | 146.27 | 151.87 | 133.71 | 129.27 | 112.98 | 106.11 | 119.75 | 12058 | 138.78 | 149.80 | 161.97 |

S(64)1..12=| 1637.88 |4

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

| 5430 | 4759 [ 4933 | 4334 | 4183 | 3645 | 3413 | 3866 | 3898 | 4499 | 4868 | 5269 |m

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 150.05 | 150.05 | 150.05 | 150.05 | 150.05 | 150.05 | 150.05 | 150.05 | 150.05 | 150.05 | 150.05 | 150.05 | i&&}

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

| 5636 | 5006 | 4071 | 3082 | 2304 | 1945 | 2102 | 2732 | 3667 | 4656 | 5434 | 57.93 |isw

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

| 333.87 | 337.33 | 32860 | 310.02 | 286.55 | 26450 | 249.77 | 24631 | 255.04 | 273.63 | 297.09 | 319.14 |

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

| 5251 | 5251 | 5251 | 5251 | 5251 | 5251 | 5251 | 5251 | 5251 | 5251 | 5251 | 5251 |[im

Pump and fan gains (Table 5a)

[ 300 [ 300 [ 300 | 300 | 300 [ 300 | 300 | 300 | 300 [ 300 | 300 | 300 |

Losses e.g. evaporation (Table 5)

[ -100.03 | -100.03 | -100.03 | -100.03 | -100.03 | -100.03 | -100.03 | -100.03 | -100.03 | -100.03 | -100.03 | -100.03 | {71

Water heating gains (Table 5)

| 7298 | 7081 | 6631 | 6019 | 56.22 | 5063 | 4588 | 51.97 | 5413 | 6046 | 67.61 | 70.82 |iva
Total internal gains (66)m + (67)m + (68)m + (69)m + (70}m + (71}m +{72)m

| 568.73 | 563.72 | 541.14 | 506.55 | 471.33 | 440.10 | 422.19 | 431.11 | 451.36 | 486.17 | 52456 | 553.41 |

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
West [ 100 |x| 369 |x| 1964 |[x09x| 072 [x| o070 |=| 3287 |y
East | 100 |x| 177 |x| 1964 |xoox| 072 |x| o070 |=[ 1577 o
East [ 100 |x| 103 [x| 2646 |xoox| 072 |x| o070 |=| 1236 |irs
West [ 1200 |x| 103 |x| 2646 |x09x| 072 [x| o070 |=| 1236 |y

Solar gains in watts 3(74)m...(82)m

| 7337 | 14496 | 24236 | 359.24 | 44545 | 45831 | 435.38 | 37050 | 28374 | 172.96 | 91.74 | 60.17 |3

Total gains - internal and solar (73)m + {83)m

| 642.10 | 708.69 | 78350 | 865.79 | 916.79 | 898.42 | 857.57 | 801.62 | 735.10 | 659.13 | 616.30 | 613.58 | a4l

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {35}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Utilisation factor for gains for living area n1,m (see Table 9a)

fe?
75
o

[ 099 | o098 | 096 | o091 | o082 | o066 | 050 | 056 | 078 | 094 [ 098 | o099

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

[ 1952 | 1969 | 19.99 | 2039 | 2072 | 2091 | 2098 [ 2097 | 2082 | 2040 | 19.89 | 19.49 |wn

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

| 1986 | 1986 | 1986 | 1987 | 19.87 | 1988 | 19.88 | 19.88 | 19.88 | 19.87 | 19.87 | 19.87 |isw)

Utilisation factor for gains for rest of dwelling n2,m

(552
7

[ 098 | 097 | 095 | o089 | 076 | 057 | 039 | 043 | 071 | 092 [ 097 | o099

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

| 1792 | 1816 [ 1860 | 196 | 1959 | 1982 | 1987 | 1987 | 1973 | 1919 | 1846 | 17.88 |

Living area fraction Living area + (4) = 0.27 {31}

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

| 1835 | 1857 | 1897 | 19.49 | 1990 | 2012 | 2017 | 2016 | 2003 | 1951 | 1885 | 1831 |

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1820 | 1842 | 1882 | 1934 | 1975 | 1997 | 2002 | 2001 | 1988 | 1936 | 1870 | 1816 |iuw)

Utilisation factor for gains, nm

s

| 098 | 097 [ o094 | 087 | 076 | 057 | 040 | o045 | 071 [ o090 | 096 | 098
Useful gains, nmGm, W {94)m x {84)m

| 627.13 | 684.09 | 735.28 | 757.55 | 693.57 | 51591 | 343.89 | 359.79 | 518.31 [ 594.18 | 593.74 | 601.32 | {u)

Monthly average external temperature from Table Ul

2]
2

| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 4.20

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 1457.68 | 1415.15 [ 1287.01 | 1079.73 | 830.42 | 548.98 | 349.85 | 369.12 | 592.99 | 904.13 | 1201.41 | 1451.88 | {37}
Space heating requirement, kWh/month 0.024 x [(97)m - {95)m] x {41)m

| 617.03 | 491.27 | 41049 | 23198 | 10182 | 000 | 000 | o000 | o000 | 23061 [ 43753 | 632.81 |
5(98)1..5,10...12 = o8
Space heating requirement kWh/m?/year (98) + (4) {39]

Space heating

N
Sh]
a2

3
]
O

Fraction of space heat from secondary/supplementary system (table 11) {200}

Fraction of space heat from main system(s) 1-(201)=

Fraction of space heat from main system 2

Fraction of total space heat from main system 1 (202) x [1- (203)] = {204}

Fraction of total space heat from main system 2 (202) x (203) =

Efficiency of main system 1 (%) {208}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating fuel (main system 1), kWh/month

| 682.80 | 542.84 | 453.58 | 256.33 | 112.51 | 0.00 0.00 000 | 000 | 254.81 | 483.45 | 699.24 |

5{211)1..5,10..12=| 3485.56 | {21}

Water heating

Efficiency of water heater

Water heating fuel, kWh/month

| 185.74 | 162.99 | 169.47 | 149.72 | 14577 | 129.42 | 121.55 | 137.17 | 13812 | 155.46 | 167.07 | 180.31 |
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5(219a)1...12 = 1842.79
Annual totals
Space heating fuel - main system 1 3485.56
Water heating fuel 1842.79
Electricity for pumps, fans and electric keep-hot (Table 4f)

[ et
s

Additional standing charges 120.00 {2513

central heating pump or water pump within warm air heating unit 30.00

boiler flue fan 45.00
Total electricity for the above, kWh/year 75.00 {231}
Electricity for lighting (Appendix L) 398.14 {4323
Total delivered energy for all uses (211)...(221) + (231} +{(232)...(237b) = 5801.49 {238}

kWi\ul(\e/lear e e cost :;eyear

Space heating - main system 1 X x0.01 = {348
Water heating X x0.01=
Pumps and fans X x0.01 = {249}
Electricity for lighting X x0.01= {351

Total energy cost (240)...(242) + (245)...(254) = 367.83 {255}

Energy cost deflator (Table 12) 0.42 {255}
Energy cost factor (ECF)
zii \rI:tiuneg (section 13) —

—
3 N
N
¥
Lry 1yl

awhyear s COMwh (5 Colvear
Space heating - main system 1 3485.56 x = 752.88 | ixs)
Water heating 1842.79 X = 398.04 |4y

Space and water heating (261) + (262) +(263) +(264) = 1150.92 {385}

Pumps and fans 75.00 X =

Electricity for lighting 398.14 X =

Total CO,, kg/year (265)..(271) =

Dwelling CO, emission rate (272) + (4) = {273}

El value

El rating (section 14)

El band
kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ 5:::gy

Space heating - main system 1 3485.56 X = 425239 | 28n

Water heating 1842.79 X = 224820 | {84

pace and water heating + + + = . {285}
S d heati (261) + (262) + (263) + (264) 6500.59

Pumps and fans 75.00 X 3.07 = 230.25 {287

Electricity for lighting 398.14 X 3.07 = 1222.29 {388}
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Primary energy kWh/year 7953.13 {272
Dwelling primary energy rate kWh/m2/year 96.92 {273
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SAP W orksheet \\\\§\\\\

NS SO
Design - Draft i\ A AR

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

drew Maughan

29/01/2021

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X 2.31 @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) =
Dwelling volume (3a) + (3b) + (3c) + (3d}...(3n) = {81

Number of chimneys x40 =

[ o ] [ o |
Number of open flues III x20= Iil
Number of intermittent fans x10=
Number of passive vents III x10= Iil {7
Number of flueless gas fires III x40 = Iil

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs {6a):+ (6b) + (7a) + {7b) + (7c) = +{5)= 0.24
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area 5.0
If based on air permeability value, then {18) = [{17) = 20] + (8), otherwise {18) = {16)
Number of sides on which the dwelling is sheltered

Shelter factor 1-[0.075x(19)] = 0.93

[N
=
[ N 5]
e DD LG DB e e

Infiltration rate incorporating shelter factor (18) x (20) =

Infiltration rate modified for monthly wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
[ 510 | 500 | 490 | 440 | 430 | 38 | 380 [ 370 | 400 | 430 | 450 | 470 |an
Wind factor (22)m + 4
[ 1228 | 125 | 123 | 110 | 108 | 095 | o095 | 093 | 100 | 108 [ 113 | 118 |
Adjusted infiltration rate (allowing for shelter:and wind factor) (21) x (22a)m
| 058 | 057 | o056 | 050 | 049 | 043 | 043 | 042 | 046 | 049 | 051 | o054 |
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
| 067 | o066 | 066 | 063 | 062 | 059 | 059 [ o059 | o060 | o062 | 063 | o064 |izam
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
| 067 | o066 | 066 | 063 | 062 | 059 | 059 [ o059 | o060 | o062 | 063 | o064 |im

NHER Plan Assessor version 6.3.9
Page 1 SAP version 9.92

%\\\%\\w URN: Flat GF version 5
RN §§




Element Gross Openings Net area U-value AxUW/K K-value, A XK,
area, m? m? A, m? W/m2K kJ/m2.K ki/K
Window [ 668 |x| 124 |=| 825 |
Door [ 193 |[x| o081 |=[ 156 |
Ground floor | 5346 | x| 014 |=| 748 |
External wall [ 5078 | x| 029 |=| 1473 |
External wall [ 1426 | x| 025 |=| 357 |
Total area of external elements A, m? {343
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = 3{A x k) (28)...(30) +(32) + (32a)...{32¢) = {34
Thermal mass parameter {TMP) in kJ/m2K {35}
Thermal bridges: 3(L x W) calculated using Appendix K REY
Total fabric heat loss (33) +(36) = {37}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 2728 | 2701 | 2675 | 2551 | 2528 | 2421 | 2421 | 2401 | 2462 | 2528 | 2575 | 2624 |3
Heat transfer coefficient, W/K (37)m + (38)m

[ 7023 | 6996 | 69.70 | 6846 | 68.23 | 6716 | 6716 | 66.96 | 6757 | 6823 | 68.70 | 69.19 |
Average = 3(39)1...12/12 =

o
%
'S
)
s
53

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 131 | 131 | 130 | 128 1.28 1.26 1.26 1.25 126 | 128 | 129 | 129
Average = 5(40)1...12/12 = 1.28 {4,

Number of days in month (Table 1a)

| 3100 | 2800 [ 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 [ 3100 | 3000 | 31.00 |

Assumed occupancy, N {42)
Annual average hot water usage in litres per day Vd,average = (25 x N).+ 36 76.76 {834}
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 1cx {43}

84.44 | 8137 | 7830 | 7523 | 7216 | 69.09 | 69.09 | 72.16 | 7523 | 7830 | 8137 | 84.44 |
3(44)1..12=| 92115

o
i

Energy content of hot water used = 4.18 x Vd,m x nmx Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 125.22 | 10952 | 113.01 | 9853 | 9454 | 8158 | 7560 | 86.75 | 87.78 | 102.30 | 11167 | 12127 |

>(45)1..12 = 1207.78 {45}

Distribution loss 0.15 x {45)m

| 1878 | 1643 | 1695 | 1478 | 1418 | 1224 | 1134 | 1301 | 1317 | 1535 | 1675 | 1819 |

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

a

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 [ 000 | 000 [ 000 | 000 | o000
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 [ 000 | 000 [ 000 | 000 | o000

Primary circuit loss for each month from Table 3

| 000 | 000 | o000 | 000 [ 000 | 000 | 000 [ 000 | 000 [ 000 | 000 | 000 |5

Combi loss for each month from Table 3a, 3b or 3¢

[ 1401 | 1264 | 1397 | 1349 | 1392 | 1345 | 1388 [ 1391 | 1347 | 1395 | 1353 | 14.00 |y

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

[ 139.23 | 122.16 | 126.98 | 112.02 | 10846 | 95.03 | 89.48 [ 100.65 | 101.26 | 116.25 | 12520 | 135.27 |

URN: Flat GF version 5
NHER Plan Assessor version 6.3.9

ARUN DISTRICT COUNCIL Y/156/21/DOC .
Page 2 SAP version 9.92



Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |isx
Output from water heater for each month (kWh/month) (62)m + (63)m

[ 139.23 | 122.16 | 126.98 | 112.02 | 10846 | 9503 | 89.48 | 100.65 | 101.26 | 116.25 | 12520 | 135.27 |

>(64)1..12 = 1372.00 {54}

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

| 4514 | 3957 [ 4107 | 3613 | 3491 | 3049 | 2861 | 3232 | 3256 | 3750 | 4051 | 43.82 |m

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 107.53 | 107.53 | 107.53 | 107.53 | 107.53 | 107.53 | 107.53 | 107.53 | 107.53 | 107.53 | 107.53 | 107.53 |is&}

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

| 3830 | 3402 [ 2766 | 2094 | 1566 | 1322 | 1428 | 1856 | 2492 | 3164 | 3692 | 3936 |isw

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

[ 233.15 | 23557 | 22947 | 216.49 | 20011 | 18471 | 174.42 | 17200 | 178.10 | 191.08 | 207.46 | 222.86 | i)

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

| 4754 | 4754 | 4754 | 4754 | 4754 | 4754 | 4754 | 4754 | 4754 | 4754 | 4754 | 4754 |sm

Pump and fan gains (Table 5a)

| 300 [ 300 [ 300 | 300 | 300 [ 300 [ 300 | 300 | 300 [ 300 | 300 | 300 |

Losses e.g. evaporation (Table 5)

| 7168 | -71.68 | -7168 | -7168 | -71.68 | -7168 | -71.68 | -71.68 | -7168 | -71.68 | -71.68 | -71.68 |7y

Water heating gains (Table 5)

| 6067 | 5889 | 5520 | 50.18 | 46.93 | 4234 | 3845 | 4344 | 4522 | 5041 | 56.27 | 5890 |
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + {72)m

| 418.50 | 41486 | 398.72 | 374.01 | 349.08 | 32666 | 31354 | 32039 | 334.62 | 359.51 | 387.04 | 407.51 |7

Access factor Area Solar flux g FF Gains
Table 6d m? wW/m? specific data specific data w
or Table 6b or Table 6¢
East [ 077 x| 372 |x| 1964 |x09x| 074 |x| o070 |=| 2623 |
North [ 077 |x| 110 |x| 1063 |xoox| 074 |x| o070 |=[ 420 |oa
West ' 077 |x|[ 18 |[x| 1964 |xoox| 074 |x| o070 |=] 1311 |

Solar gains in watts 3(74)m...(82)m

| 4354 | 8498 | 14038 | 206.75 | 256.04 | 263.48 | 250.26 | 213.04 | 163.80 | 100.87 | 54.23 | 35.85 |ian

Total gains - internal and solar {73}m+ (83)m

| 462.04 | 499.84 | 539.10 | 580.75 | 605.11 | 590.14 | 563.80 | 533.43 | 498.42 | 460.38 | 441.28 | 44336 |isa)

Temperature during heating periods in the living area from Table 9, Th1("C) 21.00 {85)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

| 098 | 098 | 096 | 091 | 08 | o066 | 051 | 055 | 078 | 093 | 098 | 099 |iss

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

[ 1961 | 1976 | 2004 | 2042 | 2073 | 2092 | 2098 [ 2097 | 2084 | 2045 | 19.98 | 1959 |iw

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

| 1083 | 1983 | 1984 | 1986 | 1986 | 1988 | 1988 | 1988 | 1987 | 1986 | 19.85 | 19.85 |

Utilisation factor for gains for rest of dwelling n2,m
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[ 098 | 097 | 095 | 089 [ 077 | o057 | 039 | 043 | 069 [ 091 | 097 | o098

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

| 1802 | 1824 | 1865 | 1919 | 1959 | 1982 | 19.87 | 1987 | 1974 | 19.24 | 1857 | 18.00 |isw)

Living area fraction Living area + (4) = 0.41

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

| 1867 | 1886 | 1922 | 1969 | 2006 | 2027 | 2032 | 2032 | 2019 | 19.74 | 19.14 | 1865 |iuu)

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1852 | 1871 | 1907 | 1954 | 1991 | 2012 | 2017 [ 2017 | 2004 | 1959 [ 18.99 | 1850 |iom

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

g
”°,
S

| 097 | 096 | 094 | o088 [ 077 | o059 | 042 | o046 | 071 | 09 | 096 | o098
Useful gains, nmGm, W {94)m x {84)m

| 450.12 | 481.66 | 506.31 | 511.64 | 465.95 | 348.21 | 235.68 | 246.02 | 353.16 | 41349 | 42358 | 433.42 |

Monthly average external temperature from Table Ul

¥
o

| 430 | 490 [ 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 [ 1060 | 710 | 4.20

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 998.43 | 966.37 | 875.87 | 72851 | 560.11 | 370.78 | 239.87 | 252.26 | 401.60 | 613.23 | 817.10 | 989.31 | v
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

| 407.95 | 325.73 | 274.95 | 156.15 | 70.05 | 000 | 000 | 000 | 000 | 14860 | 28334 | 41359 |
5(98)1..5, 10..12 =
Space heating requirement kWh/m?/year (98) + (4) {98}

Space heating

[
]

Fraction of space heat from secondary/supplementary system {table 11)
Fraction of space heat from main system(s) 1-(201)= 1.00 {302}

Fraction of space heat from main system 2

Fraction of total space heat from main system 1 (202) x [1- (203)] =
Fraction of total space heat from main system 2 (202) x (203) = {308
Efficiency of main system 1 (%) {208}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system 1), kWh/month
| 450.77 | 350.92 | 30382 | 17254 | 7741 | o0.00 0.00 000 | 000 | 164.20 | 313.08 | 457.00 |

>(211)1..5,10..12 = 2298.73

[
P

Water heating

Efficiency of water heater

| 8966 | 89.60 | 89.46 | 89.14 | 8853 | 8730 | 8730 | 8730 | 8730 [ 89.07 | 89.49 [ 89.69 |inivy
Water heating fuel, kWh/month

| 155.28 | 136.33 | 14194 | 12567 | 12251 | 108.85 | 102.50 | 11530 | 115.99 | 130.52 | 139.90 | 150.82 |
S(219a)1.12=[ 154561 | {aam

Annual totals

Space heating fuel - main system 1 2298.73
Water heating fuel 1545.61
Electricity for pumps, fans and electric keep-hot (Table 4f)

central heating pump or water pump within warm air heating unit

boiler flue fan
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Total electricity for the above, kWh/year {231
Electricity for lighting (Appendix L) {333}
Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = PR
Fuel Fuel pri Fuel
kWhu/(:/ear He e cost :;eyear

Space heating - main system 1 X x0.01= {248}
Water heating X x0.01= {349}
Pumps and fans X x0.01= {248}
Electricity for lighting X x0.01= {258}
Additional standing charges {351}
Total energy cost (240)...(242) + (245)...(254) = {255}
Energy cost deflator (Table 12)
Energy cost factor (ECF) {257
SAP value

SAP rating (section 13) P
SAP band

E Emission fact Emissi
Whyear & COu/kWh (& COrfyear

Space heating - main system 1 2298.73 X = 49653 | {2sn)
Water heating 1545 61 X = 333.85 | {84l

Space and water heating {261) + (262) + (263) +(264) = 830.38 {285}

Pumps and fans 75.00 X 0.519 = 38.93 {380
Electricity for lighting 270.55 X 0.519 = 140.41 {388}
Total CO,, kg/year (265)...(271) = 1009.72 {rn

Dwelling CO, emission rate (272) + (4) = 18.89 {373}
El value 86.26

El rating (section 14)

rd

Primary energy kWh/year 5750.93 {272

El band

kvlilr:‘e/:,ggar Primary factor Prllr?vs:‘y/;::ae:gy
Space heating - main system 1 X = {261}
Space and water heating (261) + (262) +(263) +(264) = {285}
Pumps and fans X = {287}
Electricity for lighting X = {288}

Dwelling primary energy rate kWh/m2/year 107.57 {273}
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SAP W orksheet §\%\\
Design - Draft W

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&hy

Number of intermittent fans x10= {7a}

Number of passive vents III III

Number of flueless gas fires |I| |I|
[ a0 ]

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs {6a) +(6b) + (7a) #+{7h) + (7c) = “ +{5)= 0.17 {8}

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

Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.42 {18}
Number of sides on which the dwelling is sheltered |I| {153}
Shelter factor 1-[0.075x (19)] =
Infiltration rate incorporating shelter factor (18) x (20) = 0.42 {21}
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 053 | 052 | o051 | 046 | 045 | 040 | 040 | 039 | o042 | 045 [ 047 | o049 |izan
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
064 | 064 | 063 | 060 | 060 | 058 0.58 0.57 0.59 060 | 061 | 062 |isas

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

\\\\\\§:\\§§\§ URN: H403--G7 DS04 Det version 1
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[ 064 | 064 | 063 | 060 | 060 | 058 | o058 | 057 | o059 | o060 | o061 | o062

g
L

Element Gross Openings Net area U-value AxUW/K K-value, A XK,
area, m? m? A, m? W/m2K kJ/m2.K ki/K

Window [ 1406 | x| 124 |=| 1737 |
Door [ 238 |[x| 110 |=| 262 |
Ground floor [ 4950 | x| 014 |=| 693 | {38a)
External wall [ 12400 | x| 027 |=| 3348 |
Roof | 4950 | x| 011 |=| 545 | )
Total area of external elements A, m? {31
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = 3{A x k) (28)...{30) +{32) + (32a)...{32¢) = {38
Thermal mass parameter {TMP) in kJ/m2K {35}
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33)+(36) = {30

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 5099 | 5055 | 5013 | 4812 | 4775 | 46.00 | 4600 | 4568 | 4667 | 4775 | 4851 | 4930 |im
Heat transfer coefficient, W/K (37)m + (38)m

[ 123.73 | 12330 | 122.87 | 120.87 | 12049 | 11875 | 118.75 [ 11842 | 119.42 | 12049 [ 121.25 | 122.04 |

Average = 5(39)1...12/12 = 120.86 {35}

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 125 | 125 [ 124 | 122 1.22 1.20 1.20 1.20 120 | 122 | 122 | 123

Average = 3(40)1...12/12 = 1.22 {48y
Number of days in month (Table 1a)

[ 31200 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30,00 | 31.00 |

Assumed occupancy, N {42}
Annual average hot water usage in litres per day Vd,average = (25:x:N} + 36 99.04
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 1c x (43)

108.94 | 104.98 | 101.02 | 97.06 | 9310 | 89.14 | 89.14 | 93.10 | 97.06 | 101.02 | 104.98 | 108.94 |

2%
£

5(44)1..12 = 1188.47
Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 161.56 | 14130 | 145.81 | 127.12 | 121.98 | 10526 | 97.53 | 111.92 | 113.26 | 131.99 | 144.08 | 156.46 |

5{45)1..12=| 1558.27 | 4%

Distribution loss 0.15 x {45)m

| 2423 | 2120 | 2187 | 1907 | 1830 | 1579 | 1463 | 1679 | 16.99 | 19.80 | 21.61 | 23.47 |ias)

Water storage loss calculated for each month {55} x{41)m

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 [ 000 | 000 [ 000 | 000 | o000
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

&

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000

2

Primary circuit loss for each month from Table 3

| 000 | o000 | o000 | o000 | o000 | o000 | o000 | 000 | 000 | 000 | 000 | 000 [

Combi loss for each month from Table 3a, 3b or 3¢

| 1414 | 1276 | 1411 | 1361 | 1403 | 1354 | 1397 [ 1401 | 1358 | 1407 | 1366 | 1413 |isu

Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
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[ 175.70 | 154.07 | 159.92 | 140.73 | 136.00 | 11879 | 111.50 | 125.93 | 126.84 | 146.07 | 157.74 | 17059 |

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | o000 | o000 | o000 | o000 | o000 | 000 | 000 | 000 | 000 | 000 |

Output from water heater for each month (kWh/month) (62)m + (63)m

[ 175.70 | 154.07 | 159.92 | 140.73 | 136.00 | 11879 | 111.50 | 125.93 | 126.84 | 146.07 | 157.74 | 17059 |

S(64)1..12=| 1723.88 |4}

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

| 5725 | 5017 | 5201 | 4567 | 4406 | 3838 | 3592 [ 4072 | 4105 | 4741 [ 5132 | 5556 |iss

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 163.80 | 163.80 | 163.80 | 163.80 | 163.80 | 163.80 | 163.80 | 163.80 | 163.80 | 163.80 | 163.80 | 163.80 |:ss)

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

| 6071 | 5392 | 4385 | 3320 | 24.82 | 2095 | 22.64 | 2943 | 3950 | 5015 | 5853 | 6240 |isn

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

| 380.15 | 384.10 [ 374.15 | 352.99 | 326.28 | 301.17 | 284.40 | 280.45 | 290.39 | 311.56 | 33827 | 363.38 | s

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

| 5411 | 5411 | 5411 | 5411 | 5411 | 5411 | 5411 | 5411 | 5411 | 5411 [ 5411 | 5411 [s

Pump and fan gains (Table 5a)

| 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 [y

Losses e.g. evaporation (Table 5)

| -109.20 | -109.20 [ -109.20 | -109.20 | -109.20 | -109.20 | -109.20 | -109.20 | -109.20 | -109.20 | -109.20 | -109.20 | {71}

Water heating gains (Table 5)

| 7696 | 7466 | 69.90 | 6343 | 5923 | 5331 | 4828 | 5473 | 57.02 | 6372 | 7128 | 7467 |ovm
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + {(72)m

| 629.53 | 624.39 | 599.62 | 561.33 | 522.03 | 487.14 | 467.03 | 47632 | 49862 | 537.14 | 579.79 | 612.16 |ivm

Access factor Area Solar flux g FF Gains

Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
West [ 077 x| 429 |x| 1964 |xoox| o071 |x| o070 |=[ 29.02 |
East L o077 |x|[ 713 [x| 1964 |xoox| o071 |x| o070 |=| 4823 |irs
South | o077 |x| 198 |x| 4675 |x09x| o071 |x| o070 |=| 318 |
North [ 077 [x| o066 [x| 1063 |xoox| o071 |x| o070 |=[ 242 |oa

Solar gains in watts 3(74)m...(82}Jm

| 11155 | 207.95 | 32323 | 450.75 | 540.15 | 54893 | 524.15 | 457.39 | 368.37 | 241.13 | 137.10 | 93.09 |isn)

Total gains - internal and solar (73)m +{83)m

| 741.08 | 83235 | 92286 | 1012.08 | 1062.18 | 1036.07 | 991.18 | 933.71 | 866.99 | 778.27 | 716.89 | 705.25 | x4

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {85}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 098 | 097 | 095 | 08 | o080 | o064 | o050 [ 054 | 076 | 092 [ 097 | o098 |

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

| 1927 | 1948 | 1982 | 2027 | 2064 | 2088 | 2096 [ 2095 | 2078 | 2030 | 19.71 | 1924 |wn

Temperature during heating periods in the rest of dwelling from Table 9, Th2("C)
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| 1088 | 1988 | 1989 | 1990 | 1991 | 1992 | 1992 [ 1992 | 1992 | 1991 [ 19.90 | 19.89 |m

Utilisation factor for gains for rest of dwelling n2,m

| 098 | 096 | 093 | 087 | 075 | 056 | 039 | 043 | 068 | 08 | 096 | 098 [isn

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

[ 1760 | 1790 | 1840 | 19.04 | 1953 | 1983 | 1990 [ 1990 | 1972 | 1909 | 1826 | 1757 |ism

Living area fraction Living area + (4) = 0.15

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

| 1786 | 1814 | 1862 | 1923 | 1970 | 1999 | 2007 [ 2006 | 1988 | 1928 | 1848 | 17.83 |ien

Apply adjustment to the mean internal temperature from Table 4e where appropriate

[ 1771 | 1799 | 1847 | 1908 | 1955 | 1984 | 1992 [ 1991 | 1973 | 1913 [ 1833 | 1768 |wm

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

i
P

[ 096 | 095 | 091 | 08 | 073 | 056 | 039 | 043 | 067 | 087 [ 094 | 097
Useful gains, nmGm, W {94)m x {84)m

| 713.27 | 787.04 | 84166 | 853.55 | 773.37 | 575.03 | 383.96 | 401.34 | 58031 | 675.83 | 676.84 | 682.23 | {us)

Monthly average external temperature from Table Ul

[ 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 1659.12 | 1614.58 | 1470.89 | 1230.52 | 946.28 | 622.01 | 393.70 | 41546 | 672.75 | 1027.47 | 1361.85 | 1644.60 | o7
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

| 703.71 | 556.10 | 468.14 | 271.42 | 12865 | 000 | o000 | o000 | o000 | 26162 | 49321 | 716.00 |
5(98)1..5,10..12= [ 3598.85 | {au

Space heating requirement kWh/m?/year (98) + (4) 36.35

Fraction of space heat from secondary/supplementary system (table 11)

Fraction of space heat from main system(s) 1-(201)= 1

(=]

o
ot o] g
[ T 5 T
S (s et

Fraction of space heat from main system 2

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00
Fraction of total space heat from main system 2 (202) x (203) = {205
Efficiency of main system 1 (%) {308}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system:1}, kWh/month
| 777.58 | 61448 | 517.28 | 299.91 | 142.15 | 0.0 0.00 000 | 000 | 289.08 | 544.99 | 791.16 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 89.84 | 89.79 | 8966 | 8938 | 8883 | 8730 | 8730 | 8730 | 8730 [ 8933 | 89.70 | 89.87 |imw
Water heating fuel, kWh/month

[ 19557 | 17159 | 17835 | 157.45 | 153.11 | 136.07 | 127.72 | 144.25 | 14529 | 163.52 | 175.85 | 189.83 |
S(219a)1.12= 1938.60 | {xaw

Annual totals

Space heating fuel - main system 1 3976.63

Water heating fuel 1938.60
Electricity for pumps, fans and electric keep-hot (Table 4f)
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central heating pump or water pump within warm air heating unit {234
boiler flue fan {2

Total electricity for the above, kWh/year
Electricity for lighting (Appendix L) {230
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {238}

kWi\ul(\e/lear Fuelprice costF:ZI/ear
Space heating - main system 1 X x0.01=
Water heating X x0.01 = (4
Pumps and fans X x0.01 = {349
Electricity for lighting X x0.01=
Additional standing charges {254
Total energy cost (240)...(242) + (245)...(254) =
Energy cost deflator (Table 12) _ {358]
Energy cost factor (ECF)
SAP value
SAP rating (section 13) TRt
SAP band

b year e counh (& Conyeer
Space heating - main system 1 X =
Water heating X = {384}
Space and water heating (261) + (262) +(263) +(264) = {2835}
Pumps and fans X = {287}
Electricity for lighting X = {288}
Total CO,, kg/year (265)..(271) =
Dwelling CO, emission rate (272) + (4) = {373
El value
El rating (section 14)
El band

kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ \I;ZzaeIgy
Space heating - main system 1 3976.63 X = 485149 | {zs)
Water heating 1938.60 X = 2365.09 | 264

pace and water heating + + + = . {285}
s d heati (261) + (262) + (263) + (264) 7216.59

Pumps and fans 75.00 X = 230.25
Electricity for lighting 428.87 X = 1316.64 | {368
Primary energy kWh/year 8763.48 {273}

Dwelling primary energy rate kWh/m2/year 88.52 {373}
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SAP W orksheet \\\\%“\\\\\\
Design - Draft 4

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

29/01/2021

Bradgate (H417---7) Detached, David Wilson Homes

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&iy
Number of intermittent fans x10= {Fa)
Number of passive vents III III
Number of flueless gas fires |I| |I|

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) +(6b) + (7a) #+{7h) + (7c) = +{5)= {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} {18}
Number of sides on which the dwelling is sheltered {153}
Shelter factor 1-[0.075x (19)] =
Infiltration rate incorporating shelter factor (18) x (20) = {21}
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 043 | 042 | 042 | 037 | 037 | 032 | 032 | 031 | 034 | 037 [ 038 | o040 |
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
059 | 059 | 059 | 057 | 057 | 055 0.55 0.55 0.56 057 | 057 | 058 |idaas

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
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| 059 | 059 [ 059 | 057 | 057 | o055 | o055 | o055 | o056 | 057 | o057 | o058 |

Element Gross Openings Net area U-value AxUW/K K-value, A XK,

area, m? m? A, m? W/m2K kJ/m2.K ki/K
Door [ 212 |x[ 110 |=[ 233 |
Door [ 197 |x| 150 |=| 296 |
Window [ 2673 | x| 124 |=| 3303 | 27
Ground floor [ 7015 | x| o014 |=[ 982 |
External wall [ 13531 | x| 027 |=| 3653 | (2%
Roof [ 6438 | x| o011 |=[ 708 |
Roof [ 580 |x[ 017 ]=] o099 |
Total area of external elements A, m? {343
Fabric heat loss, W/K = S(A x U) (26)..(30) + (32) =
Heat capacity Cm = S(A x k) (28)...(30) + (32) + (32a)..(32e) = {24)
Thermal mass parameter {TMP) in kJ/m2K {35}
Thermal bridges: 3(L x W) calculated using Appendix K {36}
Total fabric heat loss (33)+(36) =

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 6558 | 65.18 | 64.79 | 6293 | 6259 | 6097 | 6097 | 6067 | 6159 | 6259 | 6329 | 64.02 |iza
Heat transfer coefficient, W/K (37)m + (38)m

[ 173.83 | 17343 | 173.03 | 171.18 | 17083 | 16922 | 169.22 | 168.92 | 169.84 | 170.83 | 17153 | 172.27 |
Average = 5(39)1...12/12 = 171.18

[
4]

Heat loss parameter (HLP), W/m2K (39)m + (4)

N

[ 120 | 128 | 128 | 127 1.26 1.25 1.25 1.25 126 | 126 | 127 | 128 |
Average = 5(40)1...12/12 = 1.27

Number of days in month (Table 1a)
| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 [ 3100 [ 3100 [ 3000 | 3100 [ 3000 | 3100 |

Assumed occupancy, N {43}
Annual average hot water usage in litres per day Vd,average ={25x N) + 36 103.24 {43}
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 1c x (43)

113.57 | 10944 | 10531 | 101.18 | 97.05 | 9292 | 9292 | 97.05 | 101.18 | 105.31 | 109.44 | 113.57 |
s(a4)1.12=[ 1238.90

r

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 168.41 | 147.30 | 152,00 | 13251 | 127.15 | 109.72 | 101.67 | 116.67 | 118.06 | 137.59 | 150.19 | 163.10 |
s(45)1..12=[ 1624.39

£
s

Distribution loss 0.15 x {45)m

[ 2526 | 2209 | 2280 | 1988 | 1907 | 1646 | 1525 [ 1750 | 1771 | 2064 | 2253 | 2447 |ias

Storage volume (litres) including any solar or WWHRS storage within same vessel 150.00

Water storage loss:

a) If manufacturer's declared loss factor is known (kWh/day)
Temperature factor from Table 2b 0.54
Energy lost from water storage (kWh/day) (48) x (49) 0.52 {33

Enter (50) or (54) in (55) 0.52 {55}

s
Iz
o

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

URN: H417 ---7 version 6
NHER Plan Assessor version 6.3.9

ARUN DISTRICT COUNCIL Y/156/21/DOC .
Page 2 SAP version 9.92



| 1607 | 1452 [ 1607 | 1555 | 1607 | 1555 | 1607 | 16.07 | 1555 | 1607 | 1555 | 16.07 |s&
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 1607 | 1452 | 1607 | 1555 | 1607 | 1555 | 1607 | 16.07 | 1555 | 16.07 | 1555 | 16.07 |in

Primary circuit loss for each month from Table 3

[ 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 [ 2326 | 2251 | 2326 | 22551 | 2326 |imo

Combi loss for each month from Table 3a, 3b or 3¢

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |n

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

| 207.75 | 182.82 | 191.33 | 170.58 | 166.48 | 147.79 | 141.01 | 156.00 | 156.13 | 176.93 | 188.26 | 202.43 |is2)

Solar DHW input calculated using Appendix G or Appendix H

| 5239 | -46.10 | -47.05 | -38.70 | -35.92 | -2063 | -2507 | -30.36 | -3125 | -38.63 | -44.76 | -50.64 |isn
Output from water heater for each month (kWh/month) (62)m + (63)m

| 155.36 | 136.73 | 144.28 | 131.88 | 130.56 | 118.15 | 115.94 | 12565 | 12488 | 138.29 | 143.49 | 151.80 |

S(64)1..12=| 1617.01 |84

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

| 8746 | 7740 | 8201 | 7451 | 7374 | 6693 | 6527 | 7026 | 6971 | 7722 | 8039 | 8570 |sm

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 174.42 | 17442 | 174.42 | 174.42 | 17442 | 174.42 | 174.42 | 17442 | 174.42 | 174.42 | 174.42 | 174.42 |iss)

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

| 6824 | 6061 [ 4929 | 3732 | 2790 | 2355 | 2545 | 33.08 | 4440 | 5637 | 6579 | 7014 |isw

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

| 453.30 | 458.00 | 446.15 | 42091 | 389.06 | 359.12 | 339.12 | 33442 | 346.27 | 371.50 | 403.36 | 43330 |

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

| 5535 | 5535 | 5535 | 5535 | 5535 | 5535 | 5535 | 5535 | 5535 | 5535 | 5535 | 5535 |iam

Pump and fan gains (Table 5a)

| 300 [ 300 [ 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 | 300 |

Losses e.g. evaporation (Table 5)

| -116.28 | -116.28 | -116.28 | -116.28 | -116.28 | -116.28 | -116.28 | -116.28 | -116.28 | -116.28 | -116.28 | -116.28 | 71

Water heating gains (Table 5)

| 11756 | 11517 | 11022 | 103.49 | 9912 | 9296 | 87.73 | 9443 | 96.82 | 103.78 | 111.65 | 11518 |iv)
Total internal gains (66)m + (67)m + {68)m + {69)m+ (70)m + (71}m +{72)m

| 755.59 | 75028 | 722.15 | 678.21 | 632.56 | 592.12 | 568.79 | 578.42 | 603.97 | 648.15 | 697.30 | 735.11 |

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
South [ 077 |x| 1258 [x| 4675 |x09x| 071 |x| 070 |=| 20257 |
East [ 077 |x| 336 |x| 1964 |xoox| o071 |x| o070 |=[ 2273 o
West [ 077 |x| 336 [x| 1964 |xoox| o071 |x| o070 |=| 2273 |
North [ 077 |x| 575 |x| 1063 |[x09x| o071 [x| o070 |=[ 2106 |
NorthEast [ 077 |x| o088 [x| 1128 J|xoox| o071 |x| o070 |=] 326 [|im
NorthWest [ 077 |x| o088 [x| 1128 J|xoox| o071 |x| o070 |=] 326 |y

Solar gains in watts 3(74)m...(82)m

| 275.61 | 474.21 | 661.37 | 840.37 | 960.29 | 961.69 | 923.70 | 832.97 | 723.17 | 527.49 | 330.99 | 23531 |

Total gains - internal and solar (73)m + {83)m
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[ 1031.20 | 1224.49 | 1383.52 | 1518.58 | 1592.86 | 1553.81 | 1492.49 [ 1411.39 | 1327.14 | 1175.64 | 1028.28 | 970.42 | s

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {853
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 098 | 097 | 094 | o088 | 078 | 062 | 048 [ 052 | 073 | 091 [ 097 | o099 [

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

| 1932 | 1957 | 1992 | 2035 | 2069 | 2090 | 2097 | 2096 | 2082 | 2036 | 19.76 | 19.27 |ien

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

| 1085 | 1985 | 1986 | 1987 | 1987 | 1988 | 1988 | 19.88 | 1987 | 1987 | 19.86 | 19.86 |ias

Utilisation factor for gains for rest of dwelling n2,m

| 098 | 096 [ 093 | o8 | 073 | o054 | 036 | o041 | o065 | 08 | 096 | 098 |ism

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

| 1764 | 1800 | 1851 | 1911 | 1955 | 1980 | 19.86 | 1986 | 19.72 | 1945 | 1829 | 17.58 |iam

g
e

Living area fraction Living area +{4) = 0.14

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

| 1787 | 1822 | 1870 | 1927 | 1971 | 1995 | 2001 | 2001 | 1987 | 1931 | 1849 | 17.81 |[im

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1772 | 1807 [ 1855 | 1912 | 1956 | 1980 | 1986 | 19.86 | 1972 | 1916 | 1834 | 17.66 | o

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

| 097 | 094 | o090 | 08 | o071 | 053 | 036 | o040 | o064 [ 08 | 095 | 097

Useful gains, nmGm, W {94)m x {84)m

| 996.98 | 1156.00 | 1252.08 | 1261.65 | 1128.56 | 825.46 | 542.11 | 569.15 | 847.23 | 1005.98 | 972.65 | 943.39 |

Monthly average external temperature from Table Ul

o]

[ 430 | 49 | 650 | 890 | 11.70 | 1460 | 1660 | 1640 | 1410 [ 1060 | 710 | 420

Heat loss rate for mean internal temperature, Lm, W {{39)m x [(93)m - {96)m]

| 2332.77 | 2283.48 [ 2085.58 | 1750.06 | 1342.31 | 880.09 | 552.36 | 584.22 | 954.37 [ 1462.72 | 1928.45 | 2318.62 | {u7)

Space heating requirement, kWh/month 0.024 x [(97)m - {95)m] x {41)m

| 993.83 | 757.67 | 620.12 | 351.66 | 159.03 | 000 | 000 | 000 | 000 | 339.81 | 688.18 | 1023.17 |
5(98)1..5,10...12 =
Space heating requirement kWh/m?/year (98) + (4) N

Space heating

Fraction of space heat from secondary/supplementary system (table 11)
Fraction of space heat from main system{(s) 1-(201)= 1.0

Fraction of space heat from main system 2

o

1
[ .t I [ .t I
[ N A o T T
g i S oy

Fraction of total space heat from main system 1 (202) x [1- (203)] 1.00
Fraction of total space heat from main system 2 (202) x (203) =
Efficiency of main system 1 (%) 90.30
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system 1), kWh/month
[ 110059 | 839.06 | 686.74 | 389.43 | 176.12 | 0.00 0.00 000 | 000 | 37632 | 762.10 | 1133.08 |

Water heating

5(211)1..5,10..12= | 5463.42 | {2
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Efficiency of water heater

| 8869 | 8848 | 8807 | 8711 | 8514 | 7960 | 7960 | 79.60 | 7960 | 8692 | 8825 | 8876 |i2im
Water heating fuel, kWh/month
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>{219a)1...12 = 1899.82 {21
Annual totals
Space heating fuel - main system 1 5463.42
Water heating fuel 1899.82
Electricity for pumps, fans and electric keep-hot (Table 4f)

[ o

central heating pump or water pump within warm air heating unit
boiler flue fan
Total electricity for the above, kWh/year 75.00
Electricity for lighting (Appendix L) 482.08 {230
Total delivered energy for all uses (211)...{221) + (231)+(232)...(237b) = 7920.32 {238}
kWi\ul(\e/lear Fueloice costF:ZI/ear

Space heating - main system 1 X 3.48 x0.01=
Water heating X x0.01 = (4
Pumps and fans X x0.01 = {349
Electricity for lighting X x0.01=
Additional standing charges {254
Total energy cost (240)...(242) + (245)...(254) =
Energy cost deflator (Table 12) _ {358]
Energy cost factor (ECF)
SAP value

SAP rating (section 13) {258
SAP band

Whyear e Conath (& Conyeer

Space heating - main system 1 X = 1180.10
Water heating X = 410.36 {384)
Space and water heating (261) + (262) +(263) +(264) = 1590.46 {2835}
Pumps and fans X = 38.93 {287}
Electricity for lighting X = 250.20 {2568}
Total CO,, kg/year (265)...(271) = 1879.58

Dwelling CO, emission rate (272) + (4) = 13.92 {373
El value 86.01

El rating (section 14)

Pt
)
e

ah/year rrimenReer "y
Space heating - main system 1 X 1.22 -
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Space and water heating (261) + (262) +(263) +(264) = {
Electricity for lighting X = {268}
Primary energy kWh/year {373}
Dwelling primary energy rate kWh/m2/year
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SAP W orksheet §\%\\
Design - Draft W

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&hy

Number of intermittent fans x10= {7a}

Number of passive vents III III

Number of flueless gas fires |I| |I|
[ a0 ]

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs {6a) +(6b) + (7a) #+{7h) + (7c) = “ +{5)= 0.13 {8}

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

lidli

Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.38 {18}
Number of sides on which the dwelling is sheltered
Shelter factor 1-[0.075x (19)] =
Infiltration rate incorporating shelter factor (18) x (20) = {21}
Infiltration rate modified for monthly wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Monthly average wind speed from Table U2

| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 03¢ | 033 | 033 | 0290 | 029 | 025 | 025 [ o025 | 027 | 029 [ 030 | o031 |ian
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
056 | 056 | 055 | 054 | 054 | 053 0.53 0.53 0.54 054 | 055 | 055 |z

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

[ 056 | 056 | 055 | 054 | 054 | 053 | 053 | 053 | 054 | 054 | o055 | o055

Element Gross Openings Net area U-value AxUW/K K-value, A XK,

area, m? m? A, m? W/m2K kJ/m2.K ki/K
Window [ 1732 | x| 124 |=| 2140 |
Door [ 238 |[x| 110 |=| 262 |
Door [ 200 |x| 150 |=[ 300 | {28
Ground floor | 6246 | x| 014 |=| 874 |
External wall [ 13276 | x| 027 |=| 3585 | (2%
Roof [ 6100 | x| o011 |=| 681 |
Roof [ 044 | x| 017 ]=] o007 |
Total area of external elements A, m? {343
Fabric heat loss, W/K = S(A x U) (26)..(30) + (32) =
Heat capacity Cm = S(A x k) (28)...(30) + (32) + (32a)..(32e) = {24)
Thermal mass parameter {TMP) in kJ/m2K {35}
Thermal bridges: 3(L x W) calculated using Appendix K {36}
Total fabric heat loss (33)+(36) =

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 5578 | 5555 | 5533 | 5429 | 5409 | 5319 | 5319 [ 5302 | 5354 | 5409 | 5449 | 5490 |iw
Heat transfer coefficient, W/K (37)m + (38)m

| 143.07 | 142.84 | 14262 | 14158 | 14138 | 14048 | 14048 | 14031 | 14083 | 14138 | 141.78 | 142.19 |

[
4]

Average = 5(39)1...12/12 = 141.58
Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 115 | 115 | 115 | 114 1.14 1.13 1.13 1.13 113 | 114 | 114 | 114 |

Average = 5(40)1...12/12 = 1.14
Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 [ 3100 [ 3100 [ 3000 | 3100 [ 3000 | 3100 |

Assumed occupancy, N {43}
Annual average hot water usage in litres per day Vd,average ={25x N) + 36 102.57 {43}
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 1c x (43)

112.83 | 10872 | 10462 | 10052 | 96.41 | 9231 | 9231 | 96.41 | 10052 | 104.62 | 10872 | 112.83 |
s(am1.12=] 123083

r

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 167.32 | 146.34 | 15101 | 13165 | 12632 | 109.01 | 101.01 | 11591 | 11730 | 136.70 | 149.22 | 162.04 |
s(45)1..12=[ 1613.81

£
s

Distribution loss 0.15 x {45)m

[ 2510 | 2195 | 2265 | 1975 | 1895 | 1635 | 1515 [ 1739 | 1759 | 2050 | 2238 | 2431 |ias

Storage volume (litres) including any solar or WWHRS storage within same vessel 149.00
Water storage loss:
a) If manufacturer's declared loss factor is known (kWh/day) 1.16 {48}
Temperature factor from Table 2b 0.54
Energy lost from water storage (kwh/day) (48) x {49) 0.63 {385}
Enter (50) or (54) in (55) 0.63 {55}

Water storage loss calculated for each month (55) x {(41)m
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| 19042 | 1754 [ 1942 | 1879 | 1942 | 1879 | 1942 | 1942 | 1879 [ 1942 | 1879 | 1942 |
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 1942 | 1754 | 1942 | 1879 | 1942 | 1879 | 1942 | 1942 | 1879 | 1942 | 1879 | 19.42 |un

Primary circuit loss for each month from Table 3

[ 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 [ 2326 | 2251 | 2326 | 22551 | 2326 |imo

Combi loss for each month from Table 3a, 3b or 3¢

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |n

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

| 210.00 | 184.89 | 193.69 | 172.96 | 169.00 | 150.31 | 143.69 | 158.59 | 158.60 | 179.38 | 190.52 | 204.72 |is2)

Solar DHW input calculated using Appendix G or Appendix H

| 3278 | -28.85 | -29.44 | -2422 | -22.48 | -1855 | -1569 [ -19.00 | -1956 | -24.18 | -28.01 | -31.69 |isx

Output from water heater for each month (kWh/month) (62)m + (63)m

[ 177.21 | 156.04 | 164.25 | 148.74 | 14652 | 131.77 | 128.00 | 139.59 | 139.04 | 155.20 | 162.50 | 173.03 |

S(64)1..12=| 1821.89 | s

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

| 89.78 | 7950 | 8435 | 7682 | 7615 | 69.29 | 6773 | 7269 | 7204 | 7960 | 8266 | 88.02 |um

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

[ 17272 | 17272 | 17272 | 172.72 | 172.72 | 172.72 | 172.72 | 17272 | 172.72 | 172.72 | 172.72 | 172.72 |68}

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

| 69.61 | 6182 | 5028 | 3806 | 2845 | 2402 | 2596 | 3374 | 4528 [ 5750 | 6711 | 7154 |isw

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

| 434.01 | 43851 | 427.16 | 403.00 | 372.50 | 343.84 | 324.69 | 32019 | 33154 | 355.70 | 386.19 | 414.86 |

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

| 5515 | 5515 | 5515 | 5515 | 5515 | 5515 | 5515 | 5515 | 5515 | 5515 | 5515 | 5515 |[iam

Pump and fan gains (Table 5a)

| 300 [ 300 [ 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 | 300 |

Losses e.g. evaporation (Table 5)

[ -115.15 | -115.15 | -115.15 | -115.15 | -115.45 | -115.15 | -115.15 [ -115.15 | -115.15 | -115.15 | -115.15 | -115.15 |7

Water heating gains (Table 5)

| 12067 | 118.30 | 113.38 | 106.69 | 10235 | 96.23 | 91.04 | 9770 | 100.06 | 106.98 | 114.80 | 11831 |iv
Total internal gains (66)m + (67)m + {68)m + {69)m+ (70)m + (71}m +{72)m

| 740.01 | 73436 | 70655 | 663.48 | 619.03 | 579.82 | 557.41 | 567.35 | 592.61 | 635.90 | 683.83 | 720.44 | {7

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
North [ 077 |x| 505 |[x| 1063 |x09x| o071 |x| o070 |=| 1849 |
NorthWest [ o077 |x| o072 |x| 1128 |xoox| o071 |x| o070 |=[ 28 |@u
NorthEast [ 077 |x| o072 [x| 1128 |xoox| o071 |x| o070 |=] 28 ]
South [ 077 |x| 939 |x| 4675 |[x09x| o071 |[x| o070 |=| 15120 |
West [ 077 |x| o072 |x| 1964 |xoox| o071 |x| o070 |=| 487 |
East [ 077 |x| o072 |x| 1964 |xoox| o071 |x| o070 |=| 487 |

Solar gains in watts 3(74)m...(82)m

| 185.03 | 313.42 | 427.40 | 532.45 | 602.86 | 602.36 | 579.06 | 52527 | 463.23 | 345.70 | 221.23 | 15865 |:aa

Total gains - internal and solar (73)m + {83)m
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| 925.04 | 1047.78 | 1133.95 | 1195.94 | 1221.89 | 1182.18 | 1136.46 | 1092.61 | 1055.83 | 981.60 | 905.06 | 879.09 | s

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {853
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 098 | 097 | 094 | o090 | o081 | 067 | o051 [ 055 | 075 | 091 [ 097 | o098 |

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

| 1943 | 1964 | 1995 | 2032 | 2066 | 2088 | 2096 | 2095 | 20.81 | 2039 | 19.84 | 1939 |ien

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

| 1996 | 1996 [ 1996 | 1997 | 1997 | 1998 | 1998 | 19.98 | 1997 | 1997 | 1997 | 19.97 |ias

Utilisation factor for gains for rest of dwelling n2,m

[ 097 | 09 | 093 | 087 [ 077 | o059 | 041 | 044 | 068 | 088 | 096 | o098

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

| 1789 | 1819 | 1863 | 1916 | 1961 | 1988 | 19.96 | 19.95 | 19.80 | 1926 | 18.48 | 17.82 |ism

g
e

Living area fraction Living area +{4) = 0.21

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

| 1821 | 1849 | 1890 | 1940 | 19.83 | 2009 | 2017 | 2016 | 2002 | 1950 | 1877 | 1815 |[iem

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1806 | 1834 [ 1875 | 1925 | 1968 | 1994 | 2002 | 2001 | 1987 [ 1935 | 1862 | 1800 |iua

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

| 096 | 094 | o091 | o8 | o075 | o058 | 041 | o045 | 067 | 086 | 094 | 097

Useful gains, nmGm, W {94)m x {84)m

| 890.98 | 989.61 | 1035.80 | 1021.84 | 916.96 | 690.14 | 467.96 | 489.64 | 70858 | 847.05 | 853.32 | 851.20 |iuvm

Monthly average external temperature from Table Ul

[ 430 | 49 | 650 | 890 | 11.70 | 1460 | 1660 | 1640 | 1410 [ 1060 | 710 | 420

o]

Heat loss rate for mean internal temperature, Lm, W {{39)m x [(93)m - {96)m]

[ 1969.19 | 1920.27 [ 1747.63 | 1466.03 | 1127.98 | 750.40 | 480.49 | 506.96 | 811.95 | 1236.61 | 1633.09 | 1962.72 | {u7)

Space heating requirement, kWh/month 0.024 x [(97)m - {95)m] x {41)m

| 802.19 | 62540 | 529.60 | 319.82 | 157.00 | 000 | 000 | 000 | 000 | 289.83 | 561.44 | 826.97 |
5(98)1..5,10...12 =
Space heating requirement kWh/m?/year (98) + (4) N

Space heating

Fraction of space heat from secondary/supplementary system (table 11)
Fraction of space heat from main system{(s) 1-(201)= 1.0

Fraction of space heat from main system 2

o

1
[ .t I [ .t I
[ N A o T T
g i S oy

Fraction of total space heat from main system 1 (202) x [1- (203)] 1.00
Fraction of total space heat from main system 2 (202) x (203) =
Efficiency of main system 1 (%) 90.40
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system 1), kWh/month
| 887.38 | 691.82 | 585.84 | 353.79 | 173.68 | 0.00 0.00 000 | 000 | 32061 | 621.06 | 914.79 |

Water heating

5(211)1..5,10..12= | 4548.95 | {211
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Efficiency of water heater

| 8826 | 88.04 | 8762 | 8670 | 8490 | 7970 | 7970 | 7970 | 7970 | 8636 | 87.76 | 8835 |2im
Water heating fuel, kWh/month

N
[
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>{219a)1...12 = 2145.91 {21
Annual totals
Space heating fuel - main system 1 4548.95
Water heating fuel 2145.91
Electricity for pumps, fans and electric keep-hot (Table 4f)

[ o

central heating pump or water pump within warm air heating unit
boiler flue fan
Total electricity for the above, kWh/year 75.00
Electricity for lighting (Appendix L) 491.72 {230
Total delivered energy for all uses (211)...{221) + (231)+(232)...(237b) = 7261.58 {238}
kWi\ul(\e/lear Fueloice costF:ZI/ear

Space heating - main system 1 X 3.48 x0.01=
Water heating X x0.01 = (4
Pumps and fans X x0.01 = {349
Electricity for lighting X x0.01=
Additional standing charges {254
Total energy cost (240)...(242) + (245)...(254) =
Energy cost deflator (Table 12) _ {358]
Energy cost factor (ECF)
SAP value

SAP rating (section 13) {258
SAP band

Whyear e Conath (& Conyeer

Space heating - main system 1 X = 982.57
Water heating X = 463.52 {384)
Space and water heating (261) + (262) +(263) +(264) = 1446.09 {2835}
Pumps and fans X = 38.93 {287}
Electricity for lighting X = 255.20 {2568}
Total CO,, kg/year (265)...(271) = 1740.22

Dwelling CO, emission rate (272) + (4) = 13.99 {373
El value 86.23

El rating (section 14)

Pt
)
e

ah/year rrimenReer "y
Space heating - main system 1 X 1.22 -
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Space and water heating (261) + (262) +(263) +(264) = {
Electricity for lighting X = {268}
Primary energy kWh/year {373}
Dwelling primary energy rate kWh/m2/year
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SAP W orksheet \\\\%“\\\\\\
Design - Draft 4

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

29/01/2021

H456--X7 Avondale DSO7 Detached Part L2013 Masonry, David Wilson Homes

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&hy

Number of intermittent fans x10= {7a}

Number of passive vents III III

Number of flueless gas fires |I| |I|
[ a0 ]

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs {6a) +(6b) + (7a) #+{7h) + (7c) = “ +{5)= 0.12 {8}

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

il

Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.37 {18}
Number of sides on which the dwelling is sheltered
Shelter factor 1-[0.075x (19)] =
Infiltration rate incorporating shelter factor (18) x (20) = {21}
Infiltration rate modified for monthly wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Monthly average wind speed from Table U2

| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 033 | 032 | 032 | 028 | 028 | 025 | 025 | 024 | 026 | 028 [ 029 | o030 [izan
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
055 | 055 | 055 | 054 | 054 | 053 0.53 0.53 0.53 054 | 054 | 055 |sas

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

[ 055 | 055 | o055 | 054 | 054 | 053 | 053 | 053 | 053 | 054 | o054 | o055

Element Gross Openings Net area U-value AxUW/K K-value, A XK,

area, m? m? A, m? W/m2K kJ/m2.K ki/K
Window [ 2636 | x| 124 |=| 3257 |
Door [ 197 |x| 150 |=| 296 |
Door [ 238 |x| 110 |=] 262 | {28
Ground floor | 6866 | x| 014 |=| 961 |
External wall | 15387 | x| 027 |=| 4154 | (2%
Roof | 6813 | x| o011 |=[ 749 |
Roof [ 043 |x[ 017 ]=] o007 |
Total area of external elements A, m? {343
Fabric heat loss, W/K = S(A x U) (26)..(30) + (32) =
Heat capacity Cm = S(A x k) (28)...(30) + (32) + (32a)..(32e) = {24)
Thermal mass parameter {TMP) in kJ/m2K {35}
Thermal bridges: 3(L x W) calculated using Appendix K {36}
Total fabric heat loss (33)+(36) =

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 6189 | 6166 | 6143 | 6035 | 6015 | 5920 | 5920 [ 5903 | 5957 | 6015 | 6055 | 60.98 |iza
Heat transfer coefficient, W/K (37)m + (38)m

| 168.30 | 168.07 | 167.84 | 166.76 | 166.56 | 16561 | 165.61 | 16544 | 16598 | 166.56 | 166.97 | 167.39 |
Average = 5(39)1...12/12 = 166.76

[
4]

Heat loss parameter (HLP), W/m2K (39)m + (4)

N

[ 123 | 123 | 123 | 122 1.22 121 1.21 121 121 | 122 | 122 | 122
Average = 5(40)1...12/12 = 1.22

Number of days in month (Table 1a)
| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 [ 3100 [ 3100 [ 3000 | 3100 [ 3000 | 3100 |

Assumed occupancy, N {43}
Annual average hot water usage in litres per day Vd,average ={25x N) + 36 103.33 {43}
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 1c x (43)

113.66 | 109.53 | 105.40 | 101.26 | 97.13 | 93.00 | 9300 | 97.13 | 101.26 | 105.40 | 10953 | 113.66 |
s(am1.12=] 1239.95

r

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 16856 | 147.42 | 15213 | 13263 | 127.26 | 109.81 | 101.76 | 116.77 | 11817 | 137.71 [ 15032 | 163.24 |
S(45)1..12=[ 1625.77

£
s

Distribution loss 0.15 x {45)m

[ 2528 | 2211 | 2282 | 1989 | 1909 | 1647 | 1526 [ 1752 | 1772 | 2066 | 2255 | 24.49 |ias

Storage volume (litres) including any solar or WWHRS storage within same vessel 178.00
Water storage loss:
a) If manufacturer's declared loss factor is known (kWh/day) 1.27
Temperature factor from Table 2b 0.54
Energy lost from water storage (kWh/day) (48) x (49)

(9 TY s
[ S B B ] el

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

Water storage loss calculated for each month (55) x {(41)m
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| 2126 | 1920 [ 2126 | 2057 | 2126 | 2057 | 2126 | 2126 | 2057 [ 2126 | 2057 | 21.26 |z
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 2126 | 1920 | 2126 | 2057 | 2126 | 2057 | 2126 | 2126 | 2057 | 2126 | 2057 | 2126 |wn

Primary circuit loss for each month from Table 3

[ 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 [ 2326 | 2251 | 2326 | 22551 | 2326 |imo

Combi loss for each month from Table 3a, 3b or 3¢

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |n

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

| 213.08 | 187.64 | 196.65 | 175.71 | 171.78 | 152.90 | 146.28 | 161.29 | 161.25 | 182.23 | 193.41 | 207.76 | s}

Solar DHW input calculated using Appendix G or Appendix H

[ 3084 | -27.14 | -2770 | -2278 | -21.15 | -17.45 | -1476 | -17.87 | -1840 | -22.75 | -26.36 | -29.81 |isw

Output from water heater for each month (kWh/month) (62)m + (63)m

| 182.24 | 16049 | 168.95 | 152,93 | 15063 | 135.45 | 131.52 | 14342 | 142385 | 159.49 | 167.05 | 177.95 |

S(64)1..12=| 187297 |84

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

| 9166 | 8119 [ 8620 | 7857 | 77.93 | 7098 | 6945 | 7444 | 7376 | 8141 | 84.45 | 89.89 |m

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 174.64 | 17464 | 174.64 | 174.64 | 174.64 | 174.64 | 174.64 | 17464 | 174.64 | 174.64 | 174.64 | 174.64 |iss

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

| 6814 | 6052 [ 4922 | 3726 | 2785 | 2352 | 2541 | 33.03 | 4433 [ 5629 | 6570 | 70.03 |isw

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

| 456.32 | 461.05 | 44912 | 423.72 | 39165 | 36151 | 341.38 | 336.64 | 34858 | 373.98 | 406.04 | 436.18 | i)

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

| 5537 | 5537 | 5537 | 5537 | 5537 | 5537 | 5537 | 5537 | 5537 | 5537 | 5537 | 5537 |im

Pump and fan gains (Table 5a)

| 300 [ 300 [ 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 | 300 |

Losses e.g. evaporation (Table 5)

| -116.43 | -116.43 | -116.43 | -116.43 | -116.43 | -116.43 | -116.43 | -116.43 | -116.43 | -116.43 | -116.43 | -116.43 | &7y

Water heating gains (Table 5)

| 123.20 | 12082 | 115.86 | 109.12 | 10475 | 98.59 | 93.35 | 100.06 | 102.44 | 109.42 | 117.29 | 120.83 |iv}
Total internal gains (66)m + (67)m + {68)m + {69)m+ (70)m + (71}m +{72)m

| 764.25 | 75898 | 730.79 | 686.69 | 640.84 | 600.20 | 576.73 | 586.32 | 611.94 | 656.27 | 705.62 | 743.63 | {7

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
South [ 100 |x| 726 [x| 4675 |x09x| o071 |x| 070 |=| 15182 |
North [ 100 [x| 861 |x| 1063 |xoox| o071 |x| o070 |=[ 4095 |ia
SouthEast [ 100 |x| o068 [x| 3679 J|xoox| o071 |x| o070 |=| 1119 Jin
SouthWest [ 100 |x| o068 |x| 3679 |x09x| o071 [x| o070 |=| 1119 |
West [ 100 |x| 460 |x| 1964 |xoox| o071 |x| o070 |=| 4041 |
East [ 100 |x| 453 |x| 1964 |xoox| o071 |x| o070 |=| 398 |

Solar gains in watts 3(74)m...(82)m

| 295.37 | 521.94 | 760.28 | 1013.08 | 1195.03 | 1211.70 | 1157.76 | 1018.95 | 847.77 | 589.66 | 357.30 | 250.44 |:aa)

Total gains - internal and solar (73)m + {83)m
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[ 1059.61 | 1280.92 | 1491.07 | 1699.77 | 1835.87 | 1811.90 | 1734.49 [ 1605.27 | 1459.70 | 1245.94 | 1062.92 | 994.07 | x4

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {853
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 098 | 096 | 092 | o084 | 071 | o054 | 041 [ 046 | 068 | 089 [ 096 | o098 |

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

| 1936 | 1964 | 2002 | 2045 | 2077 | 2093 | 2098 | 2097 | 2085 | 2042 | 19.80 | 1930 |ien

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

| 1990 | 1990 [ 1990 | 1990 | 1991 [ 1991 [ 1991 | 1991 | 1991 | 1991 | 19.90 | 19.90 |ias

Utilisation factor for gains for rest of dwelling n2,m

[ 097 | o095 | 090 | o081 [ o065 | 046 | 031 | 036 | o060 | 08 | 095 | o098

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

| 1774 | 1813 | 1868 | 1927 | 1968 | 1986 | 19.90 | 1990 | 19.79 | 1925 | 1838 | 17.66 |ism

g
e

Living area fraction Living area +{4) = 0.18

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

| 1803 | 1840 | 1892 | 1948 | 1987 | 2005 | 2009 | 2009 | 1998 | 1945 | 18.63 | 17.95 |iem

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1788 | 1825 [ 1877 | 1933 | 1972 | 1990 | 1994 | 1994 | 1983 [ 1930 | 1848 | 17.80 s

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

| 096 | 093 | 08 | 079 | o064 | 046 | 032 | 036 | 059 [ 083 | 094 | 097

Useful gains, nmGm, W {94)m x {84)m

| 1018.93 | 1195.70 | 1316.04 | 1336.98 | 1178.64 | 841.09 | 547.01 | 574.70 | 864.38 | 1037.34 | 996.49 | 962.14 |ivm)

Monthly average external temperature from Table Ul

[ 430 | 49 | 650 | 890 | 11.70 | 1460 | 1660 | 1640 | 1410 [ 1060 | 710 | 420

o]

Heat loss rate for mean internal temperature, Lm, W {{39)m x [(93)m - {96)m]

| 2285.62 | 2244.07 [ 2059.06 | 1740.02 | 1335.90 | 878.02 | 553.89 | 585.55 | 950.46 | 1449.87 | 1900.60 | 2276.79 | {a7)

Space heating requirement, kWh/month 0.024 x [(97)m - {95)m] x {41)m

| 942.42 | 704.50 | 552.81 | 290.19 | 117.00 | 000 | 000 | 000 | 000 | 30692 | 650.96 | 978.10 |
5(98)1..5, 10..12 =
Space heating requirement kWh/m?/year (98) + (4) N

Space heating

Fraction of space heat from secondary/supplementary system (table 11)
Fraction of space heat from main system{(s) 1-(201)= 1.0

Fraction of space heat from main system 2

o

1
S R SR 1
A S B B
I (S !

Fraction of total space heat from main system 1 (202) x [1- (203)] 1.00
Fraction of total space heat from main system 2 (202) x (203) =
Efficiency of main system 1 (%) 90.60
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system 1), kWh/month
[ 1040.20 | 777.60 | 610.16 | 32030 | 129.14 | o0.00 0.00 000 | 000 | 33876 | 718.50 | 1079.58 |

Water heating

5(211)1..5,10..12= | 5014.24 | {2
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Efficiency of water heater

| 8868 | 8840 | 87.85 | 8660 | 8425 | 79.90 | 7990 | 79.90 | 79.90 | 8663 | 8819 | 8877 |2im
Water heating fuel, kWh/month
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>{219a)1...12 = 2201.17 {21
Annual totals
Space heating fuel - main system 1 5014.24
Water heating fuel 2201.17
Electricity for pumps, fans and electric keep-hot (Table 4f)

[ o

central heating pump or water pump within warm air heating unit
boiler flue fan
Total electricity for the above, kWh/year 75.00
Electricity for lighting (Appendix L) 481.35 {230
Total delivered energy for all uses (211)...{221) + (231)+(232)...(237b) = 7771.76 {238}
kWi\ul(\e/lear Fueloice costF:ZI/ear

Space heating - main system 1 X 3.48 x0.01=
Water heating X x0.01 = (4
Pumps and fans X x0.01 = {349
Electricity for lighting X x0.01=
Additional standing charges {254
Total energy cost (240)...(242) + (245)...(254) =
Energy cost deflator (Table 12) _ {358]
Energy cost factor (ECF)
SAP value

SAP rating (section 13) TRt
SAP band

Whyear e Conath (& Conyeer

Space heating - main system 1 X = 1083.08
Water heating X = 475.45 {384)
Space and water heating (261) + (262) +(263) +(264) = 1558.53 {2835}
Pumps and fans X = 38.93 {287}
Electricity for lighting X = 249.82 {2568}
Total CO,, kg/year (265)...(271) = 1847.28

Dwelling CO, emission rate (272) + (4) = 13.50 {373
El value 86.38

El rating (section 14)

Pt
)
e

ah/year rrimenReer "y
Space heating - main system 1 X 1.22 -
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Space and water heating (261) + (262) +(263) +(264) = {
Electricity for lighting X = {268}
Primary energy kWh/year {373}
Dwelling primary energy rate kWh/m2/year
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SAP W orksheet \\\\%“\\\\\\
Design - Draft 4

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

29/01/2021

H469-X7 (Holden) Detached H-Range, David Wilson Homes

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour
Number of chimneys {¥a)

Number of open flues

Number of intermittent fans X 10 = {Fad

Number of passive vents x10=
Number of flueless gas fires x40 =
Air changes per
hour
Infiltration due to chimneys, flues, fans, PSVs {6a) +(6b) + (7a) #+{7h) + (7c) = “ +{5)= {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} {18}
Number of sides on which the dwelling is sheltered {153}
Shelter factor 1-[0.075x{19)] = {28}
Infiltration rate incorporating shelter factor (18) x (20) =
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 040 | 039 | 038 | 034 | 033 | 029 | 029 [ 029 | 031 | 033 [ 035 | o036 |z
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
058 | 058 | 057 | 056 | 056 | 054 0.54 0.54 0.55 056 | 056 | 057 |daa;

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

\\\\\\§:\\§§\§ URN: H469 -7 version 5
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g
L

[ 058 | 058 | 057 | 056 | 056 | 054 | 054 [ 054 | 055 | 05 | 056 | o057

Element Gross Openings Net area U-value AxUW/K K-value, A XK,

area, m? m? A, m? W/m2K kJ/m2.K kJ/K
Door [ 432 | x| 150 |=[ 6438 |
Window | 2685 | x| 124 |=| 3318 |
Ground floor [ 7385 | x| 014 |=| 1034 | {283
External wall [ 14083 | x| 027 |=| 3802 |
Roof | 69.16 | x| o011 [=] 761 | {30
Roof [ 468 | x| 017 |=| o080 |
Total area of external elements A, m?
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = S(A x k) (28)...030) + (32) + (32a)...(32¢) = £34)
Thermal mass parameter {TMP) in kJ/m2K
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33}+(36) = {37}

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 6662 | 6627 | 6593 | 6432 | 6402 | 6261 | 6261 | 6235 | 6315 | 6402 | 6463 | 6526 |
Heat transfer coefficient, W/K (37)m + (38)m

[ 172.75 | 172.40 | 172.06 | 170.45 | 170.15 | 16874 | 168.74 | 168.48 | 169.28 | 170.15 | 170.76 | 171.40 |
Average = 3(39)1..12/12=| 17045 | am

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 121 | 121 [ 120 | 119 1.19 1.18 1.18 1.18 118 | 119 | 119 | 120
Average = 5(40)1...12/12 = 1.19

[N

P

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30.00 | 3100 |:sey

Assumed occupancy, N
Annual average hot water usage in litres per day Vd,average = {25 x N) + 36 103.61 {43
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 1c x (43)

113.97 | 109.83 | 10568 | 10154 | 97.40 | 9325 | 9325 | 97.40 | 10154 | 105.68 | 109.83 | 113.97 |
S(44)1..12= 124334 | iaq

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 169.02 | 14782 | 152554 | 132.99 | 12761 | 11012 | 102.04 | 117.09 | 118.49 | 138.09 | 150.73 | 163.69 |
S(45)1..12= [  1630.22 | e

Distribution loss 0.15 x {45)m

| 2535 [ 2217 [ 2288 | 1995 | 1914 | 1652 | 1531 | 1756 | 1777 [ 2071 | 22561 | 2455 |ias

Storage volume (litres) including any solar or WWHRS storage within same vessel 210.00 {47}

Water storage loss:

a) If manufacturer's declared loss factor is known (kWh/day) 1.48 {45}
Temperature factor from Table 2b 0.54 {49}
Energy lost from water storage (kWh/day) (48) x (49) 0.80 {58

Enter (50) or (54) in (55) 0.80 {85}

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

N
o
N
00
N
w
)
0o
N
&
N
00

| 2478 | 2238 | 2478 | 2398 | 2478 | 2398 | 2478 | 2478 | 23.98
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If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 2478 | 2238 | 2478 | 2398 | 2478 | 2398 | 2478 [ 2478 | 2398 | 2478 | 2398 | 2478 |imw

Primary circuit loss for each month from Table 3

| 2326 | 2101 [ 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 [ 2326 | 2251 | 2326 |is:

Combi loss for each month from Table 3a, 3b or 3¢

| 000 | 000 | o000 | o000 | o000 | o000 | o000 | 000 | 000 | 000 | 000 | 000 |

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

[ 217.06 | 191.21 | 20058 | 179.48 | 175.64 | 156.60 | 150.08 | 165.13 | 164.98 | 186.12 | 197.22 | 21172 |sx

Solar DHW input calculated using Appendix G or Appendix H

[ -30.95 | -27.24 | -27.80 | -2286 | -21.23 | -1751 | -1481 [ -17.04 | -1846 | -22.83 | -26.45 | -29.92 |sw
Output from water heater for each month (kWh/month) (62)m + (63)m

| 186.10 | 163.98 | 172.78 | 156.61 | 154.42 | 139.10 | 135.26 | 147.19 | 14651 | 163.30 | 170.77 | 181.80 |

s(64)1..12=| 1917.82 |4

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

| 9463 | 8386 | 89.15 | 8141 | 80.86 | 73.80 | 7236 | 7736 | 7659 | 8434 | 8731 | 92.86 |iuw)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 17536 | 17536 | 17536 | 17536 | 17536 | 17536 | 175.36 | 17536 | 175.36 | 175.36 | 17536 | 17536 | iss)

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

| 7076 | 6285 | 5111 | 3869 | 2892 | 2442 | 2639 [ 3430 | 46.03 | 5845 | 68220 | 7272 |ww

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

| 466.88 | 471.72 | 459.52 | 433.52 | 400.72 | 369.88 | 349.28 | 344.44 | 356.64 | 382.64 | 41544 | 44628 |ism

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

| 5546 | 5546 | 5546 | 5546 | 5546 | 5546 | 5546 | 5546 | 5546 | 5546 | 5546 | 5546 | 8w

Pump and fan gains (Table 5a)

[ 300 | 300 | 300 | 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 |y

Losses e.g. evaporation (Table 5)

| -116.90 | -116.90 | -116.90 | -116.90 | -116.90 | -116.90 | -116.90 | -116.90 | -116.90 | -116.90 | -116.90 | -116.90 | {71}

Water heating gains (Table 5)

| 127.19 | 12480 [ 119.83 | 113.07 | 108.68 | 10251 | 97.25 | 103.98 | 106.37 | 11337 | 12126 | 124.81 |72
Total internal gains {66)m + {67)m + (68)m+(69)m + (70)m + (71)m + (72)m

| 781.74 | 776.28 | 74736 | 702.20 | 655.23 | 613.71 | 589.83 | 599.62 | 625.96 | 671.36 | 721.84 | 760.72 | {73

Access factor Area Solar flux g FF Gains

Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
NorthWest l 077 x| 1324 |[x| 1128 J|xoox| o071 |x| o070 |=| 5145 J]isy
SouthWest [ 077 |x| 197 [x| 3679 |x09x| o071 |x| o070 |=| 249 |
NorthEast [ o077 |x| 329 |x| 1128 |xoox| o071 |x| o070 |=[ 1279 s
SouthEast [ 077 |x| 661 |x| 3679 |xo9x| o071 |x| o070 |=| 877 |
South [ 077 |x| o087 [x| 4675 |x09x| o071 |x| o070 |=| 1401 |
East [ 077 |x| 08 |x| 1964 |xo9x| o071 |x| o070 |=| 58 |

Solar gains in watts 3(74)m...(82)m

| 192.86 | 35042 | 537.18 | 761.56 | 940.06 | 971.40 | 920.67 | 781.77 | 614.03 | 402.90 | 235.00 | 162.45 | s

Total gains - internal and solar (73)m + {83)m

| 974.60 | 1126.70 | 1284.54 | 1463.76 | 1595.29 | 1585.12 | 1510.50 | 1381.40 | 1239.99 | 1074.26 | 956.84 | 923.17 | x4
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Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {95}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 099 | o098 | 096 | o091 | os0 | 063 | 048 | 054 | 078 | 094 [ 098 | o099

fe?
75
o

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

| 1949 | 1969 | 2001 | 2042 | 2076 | 2093 | 2098 | 2097 | 2084 | 2040 | 19.87 | 19.45 |n

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

[ 1991 | 1992 | 1992 | 1993 | 1993 | 1994 | 1994 [ 1994 | 1993 | 1993 [ 19.92 | 19.92 |y

Utilisation factor for gains for rest of dwelling n2,m

[ 099 | o098 | 095 | 089 | 075 | o054 | 037 | 042 | 070 | 092 [ 098 | o099

(552
7

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

| 1792 | 1820 | 1867 | 1925 | 1968 | 19.89 | 1993 | 19.92 | 1980 | 1924 | 1848 | 17.87 |

Living area fraction Living-area + (4) = 0.15 {91}

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

| 1815 | 1842 | 1887 | 1943 | 1984 | 2004 | 2008 | 2008 | 19.95 | 1941 | 18.68 | 18.10 |3

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1800 | 1827 [ 1872 | 1928 | 1969 | 1989 | 1993 | 1993 | 1980 [ 1926 | 1853 | 17.95 |uy

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

| 098 | 097 | o094 | 087 | 073 | o054 | 037 | 042 [ 069 [ 090 | 097 | 099
Useful gains, nmGm, W {94)m x {84)m

s

| 957.64 | 1092.59 | 1208.15 | 1271.60 | 1168.79 | 852.70 | 556.16 | 583.40 | 856.84 | 971.82 | 92822 | 909.90 | w3

Monthly average external temperature from Table Ul

[ 430 | 49 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 [ 1060 | 710 | 420

&

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

| 2366.65 | 2305.57 [ 2102.28 | 1768.84 | 1360.01 | 893.03 | 562.65 | 594.64 | 965.11 [ 1473.51 | 1952.34 | 2356.95 | (a7}
Space heating requirement, kWh/month 0.024 x:[{97)m -.(95)m] x {41})m

| 1048.31 | 815.12 | 665.23 | 358.01 | 14227 | 000 | 000 | 000 | 000 | 373.26 | 737.36 | 1076.60 |
3(98)1..5,10..12= | 521616 | {58}
Space heating requirement kWh/m?/year (98) = (4) 36.47 {39

Space heating

Pt
<

Fraction of space heat from secondary/supplementary system (table 11)

o

Fraction of space heat from main system(s) 1-(201)= 1.0

Fraction of space heat from main system 2

Gt 2 i
AR o S B

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00
Fraction of total space heat from main system:2 (202) x (203) =
Efficiency of main system 1 (%) 90.60
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system 1), kWh/month
[ 1157.07 | 899.69 | 734.25 | 395.16 | 157.03 | 0.00 0.00 000 | 000 | 411.98 | 813.87 | 1188.30 |

5(211)1...5, 10...12 = 5757.35
Water heating

Efficiency of water heater
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| 8881 | 8861 | 8817 | 8705 [ 8470 | 79.90 | 7990 | 79.90 | 79.90 [ 8705 | 8837 | 8888 |ixiw
Water heating fuel, kWh/month

| 209.56 | 185.05 | 19597 | 179.91 | 182.32 | 174.09 | 169.29 | 184.22 | 183.37 | 187.58 | 193.23 | 204.55 |

5{(219a)1..12=| 2249.14 | {239

Annual totals

Space heating fuel - main system 1 5757.35

Water heating fuel 2249.14
Electricity for pumps, fans and electric keep-hot (Table 4f)

[ et
s

central heating pump or water pump within warm air heating unit

boiler flue fan
Total electricity for the above, kWh/year 75.00 {231}
Electricity for lighting (Appendix L) 499.84 {4323
Total delivered energy for all uses (211)...(221) +(231} +{(232)...(237b) = {238}

Fuel Fuel pri
kWhu/?/ear P cost :;eyear

Space heating - main system 1 X x0.01= {348
Water heating % x0.01=
Pumps and fans X x0.01= {249}
Electricity for lighting X x0.01= {351
Additional standing charges {2513
Total energy cost (240)...(242) + (245)...(254) = (851
Energy cost deflator (Table 12) 0.42 {258}
Energy cost factor (ECF) 1.06 {257}
SAP value 85.21

SAP rating (section 13)

0o
&
i

Whyear s COMwh (5 Colvear
Space heating - main system 1 5757.35 x = 1243.59 | {zeu
Water heating 2249.14 X = 485.81 | {asa)

Space and water heating (261) + (262) +(263) +(264) = 1729.40 {385}

Pumps and fans 75.00 X 0.519 =
Electricity for lighting 499.84 X 0.519 = 259.42
Total CO,, kg/year (265)...(271) = 2027.74

Dwelling CO, emission rate (272) + (4) = 14.18 {273}
El value 85.55

El rating (section 14)

w

o

[Xo]

w
Py

kWh/yggar Primary factor Prilr?vs:‘y/\f:ae:gy
Space heating - main system 1 X = {3543

C
=
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I
o
[=2)
©
'
~
<
0]
=
@
o
=]
5]

NHER Plan Assessor version 6.3.9

ARUN DISTRICT COUNCIL Y/156/21/DOC .
Page 5 SAP version 9.92



pace an water eatlng + + + = . {3
s d heati (261) + (262) + (263) + (264) 9767.92

Pumps and fans 75.00 X 3.07 = 230.25 {
Electricity for lighting 499.84 X 3.07 1534.50 {:

Primary energy kWh/year 11532.67 {270

Dwelling primary energy rate kWh/m2/year 80.64 {273
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SAP W orksheet \\\\\%\\\\\\\
Design - Draft W

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

29/01/2021

H486---7 (Hollinwood) Detached, David Wilson Homes

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of intermittent fans x10= {7a}
Number of passive vents [ o ] [ o Juy

Number of flueless gas fires

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) + (6b) + (7a) + (7b) + (7c) = +(5)= 0.18 {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.43

Number of sides on which the dwelling is sheltered

Shelter factor 1-[0.075x(19)] = 0.85 {30}

PSS

Infiltration rate incorporating shelter factor (18) x(20) = 0.37 {213

Infiltration rate modified for monthly wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
| 047 | 046 | 045 | 040 | 039 | 035 | 035 | 034 | 037 | 039 [ o041 | o043 |ian
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
061 | 060 | 060 | 058 | 058 | 056 0.56 0.56 0.57 058 | 058 | 059 |idaa;

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

[ o61 | o060 | 060 | 058 | o058 | o056 | o056 | 056 | 057 | 058 | o058 | o059

Element Gross Openings Net area U-value AxUW/K K-value, A XK,

area, m? m? A, m? W/m2K kJ/m2.K ki/K
Door [ 212 |x[ 110 |=[ 233 |
Window | 2466 |x| 124 |=| 3047 |
Door [ 197 |x| 150 |=[ 296 | {28
Ground floor | 5826 | x| 014 |=| 816 |
External wall [ 13125 | x| 027 |=| 3544 | (2%
Roof [ 5526 | x| o011 |=| 608 |
Roof [ 295 |x[ 017 ]=] o050 |
Total area of external elements A, m? {343
Fabric heat loss, W/K = S(A x U) (26)..(30) + (32) =
Heat capacity Cm = S(A x k) (28)...(30) + (32) + (32a)..(32e) = {24)
Thermal mass parameter {TMP) in kJ/m2K {35}
Thermal bridges: 3(L x W) calculated using Appendix K {36}
Total fabric heat loss (33)+(36) =

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 5569 | 5531 | 54.93 | 5314 | 5281 | 5126 | 5126 [ 5097 | 5186 | 5281 | 5348 | 5419 |
Heat transfer coefficient, W/K (37)m + (38)m

[ 150.42 | 15003 | 14965 | 147.87 | 147.54 | 14598 | 14598 | 14569 | 14658 | 147.54 | 14821 | 148.92 |
Average = 5(39)1...12/12 = 147.87

[
4]

Heat loss parameter (HLP), W/m2K (39)m + (4)

w

[ 133 | 132 | 132 | 130 1.30 1.29 1.29 1.28 129 | 130 [ 131 | 131
Average = 5(40)1...12/12 = 1.30

Number of days in month (Table 1a)
| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 [ 3100 [ 3100 [ 3000 | 3100 [ 3000 | 3100 |

Assumed occupancy, N {43}
Annual average hot water usage in litres per day Vd,average ={25x N) + 36 101.51 {43}
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 1c x (43)

111.66 | 107.60 | 10354 | 9948 | 9542 | 9136 | 9136 | 9542 | 99.48 [ 103.54 | 107.60 | 111.66 |
S(44)1..12=[ 121813

r

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 16559 | 144.83 | 14945 | 130.29 | 12502 | 107.88 | 99.97 [ 11472 | 116.09 | 135.29 | 147.68 | 160.37 |
5(45)1..12=[ 1597.16

£
s

Distribution loss 0.15 x {45)m

| 2484 | 2172 | 2242 | 1954 | 1875 | 1618 | 1500 [ 1721 | 1741 | 2029 | 2215 | 2405 |ias

Storage volume (litres) including any solar or WWHRS storage within same vessel 150.00

Water storage loss:

a) If manufacturer's declared loss factor is known (kWh/day)
Temperature factor from Table 2b 0.54
Energy lost from water storage (kWh/day) (48) x (49) 0.52 {33

Enter (50) or (54) in (55) 0.52 {55}

s
Iz
o

Water storage loss calculated for each month (55) x {(41)m
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| 1607 | 1452 [ 1607 | 1555 | 1607 | 1555 | 1607 | 16.07 | 1555 | 1607 | 1555 | 16.07 |s&
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 1607 | 1452 | 1607 | 1555 | 1607 | 1555 | 1607 | 16.07 | 1555 | 16.07 | 1555 | 16.07 |in

Primary circuit loss for each month from Table 3

[ 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 [ 2326 | 2251 | 2326 | 22551 | 2326 |imo

Combi loss for each month from Table 3a, 3b or 3¢

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |n

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

| 204.92 | 180.35 | 188.78 | 168.36 | 164.35 | 14595 | 139.30 | 154.05 | 154.15 | 174.62 | 18574 | 199.70 | s}

Solar DHW input calculated using Appendix G or Appendix H

[ -30.14 | -26.52 | -27.06 | -2226 | -2067 | -17.05 | -1443 | -17.47 | -1798 | 2223 | -25.75 | -29.13 |isw
Output from water heater for each month (kWh/month) (62)m + (63)m

[ 174.79 | 153.84 | 161.72 | 146.09 | 14368 | 128.90 | 124.87 | 136.58 | 136.17 | 152.39 [ 159.99 | 17057 |

S(64)1..12=| 1789.58 | a4

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

| 8653 | 76558 | 8116 | 7377 | 73.04 | 6632 | 6471 | 69.61 | 6905 | 7645 | 7955 | 8479 |m

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 170.05 | 170.05 | 170.05 | 170.05 | 170.05 | 170.05 | 170.05 | 170.05 | 170.05 | 170.05 | 170.05 | 170.05 | iss}

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

| 6166 | 5477 | 4454 | 3372 | 2521 [ 2128 | 2299 | 2989 | 4012 | 5094 | 5945 | 6338 8w

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

| 41261 | 41689 | 406.10 | 383.13 | 354.14 | 326.89 | 308.68 | 304.40 | 315.19 | 338.16 | 367.16 | 394.41 | i)

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

| 5484 | 5484 | 5484 | 5484 | 5484 | 5484 | 5484 | 5484 | 5484 | 5484 | 5484 | 5484 |ism

Pump and fan gains (Table 5a)

| 300 [ 300 [ 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 | 300 |

Losses e.g. evaporation (Table 5)

| -113.37 | -113.37 | -113.37 | -113.37 | -11337 | -113.37 | -113.37 [ -113.37 | -113.37 | -113.37 | -113.37 | -113.37 | &7y

Water heating gains (Table 5)

| 116.30 | 113.95 | 109.08 | 102.46 | 9817 | 9211 | 86.97 | 9356 | 9590 | 102.75 | 11049 | 113.96 |iv
Total internal gains (66)m + (67)m + {68)m + {69)m+ (70)m + (71}m +{72)m

| 705.09 | 700.14 | 674.25 | 633.84 | 592.03 | 554.80 | 533.17 | 542.37 | 565.73 | 606.37 | 65162 | 686.27 | {7

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
NorthWest [ 077 |x| 860 |x| 1128 |[x09x| o071 |[x| o070 |=| 3342 |y
NorthEast [ o077 |x| 449 |x| 1128 |xoox| o071 |x| o070 |=[ 1745 s
SouthWest [ 077 |x| 902 |x| 3679 |xoox| o071 |x| o070 |=| 11431 |
SouthEast [ 077 |x| 255 [x| 3679 |x09x| o071 |x| o070 |=| 3232 |

Solar gains in watts 3(74)m...(82)m

| 197.49 | 353.30 | 52828 | 729.78 | 886.08 | 909.88 | 864.65 | 743.43 | 597.33 | 402.57 | 239.63 | 167.02 |ixy

Total gains - internal and solar (73)m + {83)m

[ 902.59 | 1053.43 | 1202.53 | 1363.62 | 1478.12 | 1464.68 | 1397.82 | 1285.80 | 1163.06 | 1008.94 | 891.24 | 853.29 | a4}
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Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {95}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 098 | 097 | 094 | 087 [ 075 | 058 | 044 | 049 | 072 [ 090 | 097 | o098

fe?
75
o

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

| 1928 | 1952 | 1990 | 2036 | 2071 | 2091 | 2097 | 2096 | 2081 | 2034 | 19.73 | 19.24 |n

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

| 1082 | 1982 | 1983 | 1984 | 1984 | 1985 | 1985 [ 19585 | 1985 | 1984 | 19.84 | 1983 |y

Utilisation factor for gains for rest of dwelling n2,m

[ 098 | 096 | 092 | o084 [ 069 | 050 | 033 | 038 | o064 [ 08 | 096 | o098

(552
7

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

| 1757 | 1792 | 1845 | 1910 | 1956 | 1979 | 1984 | 19.83 | 1969 | 1909 | 1823 | 1752 |

Living area fraction Living-area + (4) = 0.19 {91}

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

| 1791 | 1823 | 1873 | 1934 | 1978 | 2001 | 2006 | 2005 | 19.91 | 1934 | 1852 | 17.85 |3

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1776 | 1808 [ 1858 | 1919 | 1963 | 1986 | 1991 | 1990 | 1976 [ 1919 | 1837 | 1770 s

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

| 096 | 094 | o090 | 08 | o068 | o050 | 034 | 039 [ 063 | 08 | 094 | 097
Useful gains, nmGm, W {94)m x {84)m

s

| 869.50 | 991.96 | 1082.51 | 1111.70 | 1001.45 | 726.33 | 475.26 | 497.90 | 734.76 | 861.63 | 840.06 | 826.57 | iu)

Monthly average external temperature from Table Ul

[ 430 | 49 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 [ 1060 | 710 | 420

&

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

| 2023.98 | 1977.80 [ 1808.33 | 1521.73 | 1170.16 | 767.33 | 483.24 | 510.51 | 829.64 | 1266.74 | 1670.76 | 2010.79 | {87}
Space heating requirement, kWh/month 0.024 x:[{97)m -.(95)m] x {41})m

| 858.93 | 662.49 | 540.01 | 29522 | 12552 | 000 | 000 | 000 | 000 | 30140 [ 598.11 | 881.06 |

5(98)1..5,10..12= | 426274 |©s

Space heating requirement kWh/m?/year (98) = (4) 37.57 {39

Space heating

Pt
<

Fraction of space heat from secondary/supplementary system (table 11)

o

Fraction of space heat from main system(s) 1-(201)= 1.0

Fraction of space heat from main system 2

Gt 2 i
AR o S B

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00
Fraction of total space heat from main system:2 (202) x (203) =
Efficiency of main system 1 (%) 90.30
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system 1), kWh/month
| 951.20 | 733.65 | 598.02 | 326.93 | 139.00 | 0.00 0.00 000 | 000 | 33378 | 662.36 | 975.71 |

5(211)1...5, 10...12 = 4720.64
Water heating

Efficiency of water heater
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| 8829 | 88.07 | 8759 | 8645 | 8425 | 7960 | 7960 | 79.60 | 7960 | 8640 | 87.81 | 8837 |miw
Water heating fuel, kWh/month

| 197.96 | 174.68 | 184.64 | 168.99 | 170.53 | 161.93 | 156.88 | 171.58 | 171.07 | 176.38 | 182.20 | 193.01 |

5{219a)1..12=| 2109.83 | {219}

Annual totals

Space heating fuel - main system 1 4720.64

Water heating fuel 2109.83
Electricity for pumps, fans and electric keep-hot (Table 4f)

[ et
s

Additional standing charges 120.00 {2513

central heating pump or water pump within warm air heating unit

boiler flue fan
Total electricity for the above, kWh/year 75.00 {231}
Electricity for lighting (Appendix L) 435.60 {4323
Total delivered energy for all uses (211)...(221) +(231} +{(232)...(237b) = {238}

kWi\ul(\e/lear Fuelprice cost :;eyear

Space heating - main system 1 X x0.01= {348
Water heating % x0.01=
Pumps and fans X x0.01= {249y
Electricity for lighting X x0.01= {351

Total energy cost (240)..(242) + (245)...(254) = 425.05 {255}

Energy cost deflator (Table 12) 0.42 {258}
Energy cost factor (ECF)
zii \rI:tiuneg (section 13) —

[

=

w

e i
e L

Whyear s COMwh (5 Colvear
Space heating - main system 1 4720.64 x = 1019.66 | {x61}
Water heating 2109.83 X = 455.72 | {asa)

Space and water heating (261) + (262) +(263) +(264) = 1475.38 {385}

Pumps and fans 75.00 X =

Electricity for lighting 435.60 X =

Total CO,, kg/year (265)...(271) =

Dwelling CO, emission rate (272) + (4) = {273}

El value

El rating (section 14)

El band
kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ 5:::gy

Space heating - main system 1 X = {3543

Water heating X = {2543

C
=
=2
I
o
00
=]
'
~
<
0]
=
@
o
=]
5]
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pace an water eatlng + + + = . {3
s d heati (261) + (262) + (263) + (264) 8333.18

Pumps and fans 75.00 X 3.07 = 230.25 {
Electricity for lighting 435.60 X 3.07 1337.29 {:

Primary energy kWh/year 9900.72 {270

Dwelling primary energy rate kWh/m2/year 87.25 {273
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SAP W orksheet \\\\\%\\\\\\\
Design - Draft W

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

29/01/2021

H486---7 (Hollinwood) Detached, David Wilson Homes

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of intermittent fans x10= {7a}
Number of passive vents [ o ] [ o Juy

Number of flueless gas fires

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) + (6b) + (7a) + (7b) + (7c) = +(5)= 0.18 {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.43

Number of sides on which the dwelling is sheltered

Shelter factor 1-[0.075x(19)] = 0.85 {30}

PSS

Infiltration rate incorporating shelter factor (18) x(20) = 0.37 {213

Infiltration rate modified for monthly wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
| 047 | 046 | 045 | 040 | 039 | 035 | 035 | 034 | 037 | 039 [ o041 | o043 |ian
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
061 | 060 | 060 | 058 | 058 | 056 0.56 0.56 0.57 058 | 058 | 059 |idaa;

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

\\\\\\g\\}\\\\ N URN: H486-7 Det PV version 1
R .\§ \\\\\ \
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g
L

[ o61 | o060 | 060 | 058 | o058 | o056 | o056 | 056 | 057 | 058 | o058 | o059

Element Gross Openings Net area U-value AxUW/K K-value, A XK,

area, m? m? A, m? W/m2K kJ/m2.K ki/K
Door [ 212 |x[ 110 |=[ 233 |
Window | 2466 |x| 124 |=| 3047 |
Door [ 197 |x| 150 |=[ 296 | {28
Ground floor | 5826 | x| 014 |=| 816 |
External wall [ 13125 | x| 027 |=| 3544 | (2%
Roof [ 5526 | x| o011 |=| 608 |
Roof [ 295 |x[ 017 ]=] o050 |
Total area of external elements A, m? {343
Fabric heat loss, W/K = S(A x U) (26)..(30) + (32) =
Heat capacity Cm = S(A x k) (28)...(30) + (32) + (32a)..(32e) = {24)
Thermal mass parameter {TMP) in kJ/m2K {35}
Thermal bridges: 3(L x W) calculated using Appendix K {36}
Total fabric heat loss (33)+(36) =

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 5569 | 5531 | 54.93 | 5314 | 5281 | 5126 | 5126 [ 5097 | 5186 | 5281 | 5348 | 5419 |
Heat transfer coefficient, W/K (37)m + (38)m

[ 150.42 | 15003 | 14965 | 147.87 | 147.54 | 14598 | 14598 | 14569 | 14658 | 147.54 | 14821 | 148.92 |
Average = 5(39)1...12/12 = 147.87

[
4]

Heat loss parameter (HLP), W/m2K (39)m + (4)

w

[ 133 | 132 | 132 | 130 1.30 1.29 1.29 1.28 129 | 130 [ 131 | 131
Average = 5(40)1...12/12 = 1.30

Number of days in month (Table 1a)
| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 [ 3100 [ 3100 [ 3000 | 3100 [ 3000 | 3100 |

Assumed occupancy, N {43}
Annual average hot water usage in litres per day Vd,average ={25x N) + 36 101.51 {43}
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 1c x (43)

111.66 | 107.60 | 10354 | 9948 | 9542 | 9136 | 9136 | 9542 | 99.48 [ 103.54 | 107.60 | 111.66 |
S(44)1..12=[ 121813

r

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 16559 | 144.83 | 14945 | 130.29 | 12502 | 107.88 | 99.97 [ 11472 | 116.09 | 135.29 | 147.68 | 160.37 |
5(45)1..12=[ 1597.16

£
s

Distribution loss 0.15 x {45)m

| 2484 | 2172 | 2242 | 1954 | 1875 | 1618 | 1500 [ 1721 | 1741 | 2029 | 2215 | 2405 |ias

Storage volume (litres) including any solar or WWHRS storage within same vessel 150.00

Water storage loss:

a) If manufacturer's declared loss factor is known (kWh/day)
Temperature factor from Table 2b 0.54
Energy lost from water storage (kWh/day) (48) x (49) 0.52 {33

Enter (50) or (54) in (55) 0.52 {55}

s
Iz
o

Water storage loss calculated for each month (55) x {(41)m
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| 1607 | 1452 [ 1607 | 1555 | 1607 | 1555 | 1607 | 16.07 | 1555 | 1607 | 1555 | 16.07 |s&
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 1607 | 1452 | 1607 | 1555 | 1607 | 1555 | 1607 | 16.07 | 1555 | 16.07 | 1555 | 16.07 |in

Primary circuit loss for each month from Table 3

[ 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 [ 2326 | 2251 | 2326 | 22551 | 2326 |imo

Combi loss for each month from Table 3a, 3b or 3¢

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |n

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

| 204.92 | 180.35 | 188.78 | 168.36 | 164.35 | 14595 | 139.30 | 154.05 | 154.15 | 174.62 | 18574 | 199.70 | s}

Solar DHW input calculated using Appendix G or Appendix H

[ -30.14 | -26.52 | -27.06 | -2226 | -2067 | -17.05 | -1443 | -17.47 | -1798 | 2223 | -25.75 | -29.13 |isw
Output from water heater for each month (kWh/month) (62)m + (63)m

[ 174.79 | 153.84 | 161.72 | 146.09 | 14368 | 128.90 | 124.87 | 136.58 | 136.17 | 152.39 [ 159.99 | 17057 |

S(64)1..12=| 1789.58 | a4

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

| 8653 | 76558 | 8116 | 7377 | 73.04 | 6632 | 6471 | 69.61 | 6905 | 7645 | 7955 | 8479 |m

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 170.05 | 170.05 | 170.05 | 170.05 | 170.05 | 170.05 | 170.05 | 170.05 | 170.05 | 170.05 | 170.05 | 170.05 | iss}

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

| 6166 | 5477 | 4454 | 3372 | 2521 [ 2128 | 2299 | 2989 | 4012 | 5094 | 5945 | 6338 8w

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

| 41261 | 41689 | 406.10 | 383.13 | 354.14 | 326.89 | 308.68 | 304.40 | 315.19 | 338.16 | 367.16 | 394.41 | i)

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

| 5484 | 5484 | 5484 | 5484 | 5484 | 5484 | 5484 | 5484 | 5484 | 5484 | 5484 | 5484 |ism

Pump and fan gains (Table 5a)

| 300 [ 300 [ 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 | 300 |

Losses e.g. evaporation (Table 5)

| -113.37 | -113.37 | -113.37 | -113.37 | -11337 | -113.37 | -113.37 [ -113.37 | -113.37 | -113.37 | -113.37 | -113.37 | &7y

Water heating gains (Table 5)

| 116.30 | 113.95 | 109.08 | 102.46 | 9817 | 9211 | 86.97 | 9356 | 9590 | 102.75 | 11049 | 113.96 |iv
Total internal gains (66)m + (67)m + {68)m + {69)m+ (70)m + (71}m +{72)m

| 705.09 | 700.14 | 674.25 | 633.84 | 592.03 | 554.80 | 533.17 | 542.37 | 565.73 | 606.37 | 65162 | 686.27 | {7

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
NorthWest [ 077 |x| 860 |x| 1128 |[x09x| o071 |[x| o070 |=| 3342 |y
NorthEast [ o077 |x| 449 |x| 1128 |xoox| o071 |x| o070 |=[ 1745 s
SouthWest [ 077 |x| 902 |x| 3679 |xoox| o071 |x| o070 |=| 11431 |
SouthEast [ 077 |x| 255 [x| 3679 |x09x| o071 |x| o070 |=| 3232 |

Solar gains in watts 3(74)m...(82)m

| 197.49 | 353.30 | 52828 | 729.78 | 886.08 | 909.88 | 864.65 | 743.43 | 597.33 | 402.57 | 239.63 | 167.02 |ixy

Total gains - internal and solar (73)m + {83)m

[ 902.59 | 1053.43 | 1202.53 | 1363.62 | 1478.12 | 1464.68 | 1397.82 | 1285.80 | 1163.06 | 1008.94 | 891.24 | 853.29 | a4}
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Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {95}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 098 | 097 | 094 | 087 [ 075 | 058 | 044 | 049 | 072 [ 090 | 097 | o098

fe?
75
o

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

| 1928 | 1952 | 1990 | 2036 | 2071 | 2091 | 2097 | 2096 | 2081 | 2034 | 19.73 | 19.24 |n

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

| 1082 | 1982 | 1983 | 1984 | 1984 | 1985 | 1985 [ 19585 | 1985 | 1984 | 19.84 | 1983 |y

Utilisation factor for gains for rest of dwelling n2,m

[ 098 | 096 | 092 | o084 [ 069 | 050 | 033 | 038 | o064 [ 08 | 096 | o098

(552
7

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

| 1757 | 1792 | 1845 | 1910 | 1956 | 1979 | 1984 | 19.83 | 1969 | 1909 | 1823 | 1752 |

Living area fraction Living-area + (4) = 0.19 {91}

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

| 1791 | 1823 | 1873 | 1934 | 1978 | 2001 | 2006 | 2005 | 19.91 | 1934 | 1852 | 17.85 |3

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1776 | 1808 [ 1858 | 1919 | 1963 | 1986 | 1991 | 1990 | 1976 [ 1919 | 1837 | 1770 s

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

| 096 | 094 | o090 | 08 | o068 | o050 | 034 | 039 [ 063 | 08 | 094 | 097
Useful gains, nmGm, W {94)m x {84)m

s

| 869.50 | 991.96 | 1082.51 | 1111.70 | 1001.45 | 726.33 | 475.26 | 497.90 | 734.76 | 861.63 | 840.06 | 826.57 | iu)

Monthly average external temperature from Table Ul

[ 430 | 49 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 [ 1060 | 710 | 420

&

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

| 2023.98 | 1977.80 [ 1808.33 | 1521.73 | 1170.16 | 767.33 | 483.24 | 510.51 | 829.64 | 1266.74 | 1670.76 | 2010.79 | {87}
Space heating requirement, kWh/month 0.024 x:[{97)m -.(95)m] x {41})m

| 858.93 | 662.49 | 540.01 | 29522 | 12552 | 000 | 000 | 000 | 000 | 30140 [ 598.11 | 881.06 |

5(98)1..5,10..12= | 426274 |©s

Space heating requirement kWh/m?/year (98) = (4) 37.57 {39

Space heating

Pt
<

Fraction of space heat from secondary/supplementary system (table 11)

o

Fraction of space heat from main system(s) 1-(201)= 1.0

Fraction of space heat from main system 2

Gt 2 i
AR o S B

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00
Fraction of total space heat from main system:2 (202) x (203) =
Efficiency of main system 1 (%) 90.30
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system 1), kWh/month
| 951.20 | 733.65 | 598.02 | 326.93 | 139.00 | 0.00 0.00 000 | 000 | 33378 | 662.36 | 975.71 |

5(211)1...5, 10...12 = 4720.64
Water heating

Efficiency of water heater
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Water heating fuel, kWh/month

| 197.96 | 174.68 | 184.64 | 168.99 | 170.53 | 161.93 | 156.88 | 171.58 | 171.07 | 176.38 | 182.20 | 193.01 |

5{219a)1..12=| 2109.83 | {219}

Annual totals
Space heating fuel - main system 1 4720.64
Water heating fuel 2109.83
Electricity for pumps, fans and electric keep-hot (Table 4f)

central heating pump or water pump within warm air heating unit 30.00
boiler flue fan 45.00

Total electricity for the above, kWh/year
Electricity for lighting (Appendix L) 435.60 {4323

Energy saving/generation technologies

~J
U1
=)
S
FS T

electricity generated by PV (Appendix M) -4337.26 {233}
Total delivered energy for all uses (211):.4221) +(231) + (232)...(237b) = 3003.81 {438}
Fuel Fuel pri Fuel
kWhu/(:/ear o e cost :;eyear
Space heating - main system 1 4720.64 X 3.48 x0.01= 164.28 {248}
Water heating 2109.83 X 3.48 x0.01= 73.42 {247
Pumps and fans 75.00 X 13.19 x0.01= 9.89 {248}
Electricity for lighting 435.60 X 13.19 x0.01= 57.46 {258}

Additional standing charges 120.00 {351}

Energy saving/generation technologies

pv savings -4337.26 X 13.19 x0.01= -572.09 {2532}
Total energy cost (240)...(242) + (245)...(254) = -147.04 {355}

Energy cost deflator (Table 12) 0.42 {258}

Energy cost factor (ECF) -0.39
SAP value 105.44
SAP rating (section 13)

=
(=]
[,
e

=
i

Total CO,, kg/year (265)...(271) = -510.66
Dwelling CO, emission rate (272) + (4) = -4.50 {273}
El value 104.32

SAP band
b year e Conath (& Conyeer

Space heating - main system 1 X =
Water heating X = {384}
Space and water heating (261) + (262) +(263) +(264) = {285}
Pumps and fans X = {267
Electricity for lighting X = {288}
Energy saving/generation technologies

El rating (section 14) 104
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Wh/year primeny factr e
Space heating - main system 1 4720.64 X = 5759.18 {381}
Water heating 2109.83 X = 2573.99 | iz84)

Space and water heating (261) + (262) +(263) +(264) = 8333.18 {265}
Pumps and fans 75.00 X 3.07 = 230.25 {387}

Electricity for lighting 435.60 X 3.07 = 1337.29 {388}

'
rd

Energy saving/generation technologies

Electricity generated - PVs -4337.26 X 3.07

-13315.40 {388}
Primary energy kWh/year 3414.68 {272
Dwelling primary energy rate kWh/m2/year 30.09
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SAP W orksheet \\\\%“\\\\\\
Design - Draft 4

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

29/01/2021

BKNL OOHE Kenley DSO1 {Hipped) EOT BKNL OOHE, Part L2013 Masonry

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&iy
Number of intermittent fans x10= {Fa)
Number of passive vents III III
Number of flueless gas fires |I| |I|

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) + (6b) + (7a) + (7b) + (7c) = +(5)= 0.14 {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.39 {18}

Number of sides on which the dwelling is sheltered

Shelter factor 1-[0.075x(19)] = 0.85 {30}

Infiltration rate incorporating shelter factor (18) x(20) = 0.33 {213

Infiltration rate modified for monthly wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 042 | 042 | 041 | 037 | 036 | 032 | 032 | 031 | 033 | 036 [ 037 | 039 |
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
059 | 059 | 058 | 057 | 056 | 055 0.55 0.55 0.56 056 | 057 | 058 |idaa;

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

R NHER Plan Assessor version 6.3.9
& Pagel SAP version 9.92




g
L

[ 059 | 059 | o058 | 057 [ o056 | 055 | o055 | o055 | 056 | 056 | 057 | o058

Element Gross Openings Net area U-value AxUW/K K-value, A XK,

area, m? m? A, m? W/m2K kJ/m2.K kJ/K
Door [ 197 |x[ 1200 |=[ 197 |
Window [ 1076 | x| 124 |=| 1330 |
Ground floor [ 2899 | x| 014 |=| 406 | {283
External wall [ 6174 | x| 027 |=| 1667 |
Party wall | 3546 | x| 000 |=| o000 |
Roof [ 2899 | x| o011 |=[ 319 |
Total area of external elements A, m?
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = S(A x k) (28)...030) + (32) + (32a)...(32¢) = £34)
Thermal mass parameter {TMP) in kJ/m2K
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33)+(36) = an

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 2760 | 2744 | 2728 | 2653 | 2639 | 2573 | 2573 | 2561 | 2598 | 2639 | 26667 | 2697 |us
Heat transfer coefficient, W/K (37)m + (38)m

[ 7249 | 7233 | 7217 | 7142 | 7128 | 7062 | 7062 | 7050 | 70.87 | 7128 | 7156 | 71.86 |

Average = 5(39)1...12/12 = 71.42

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 125 | 125 [ 124 | 123 1.23 1.22 1.22 1.22 122 | 123 | 123 | 124
Average = 5(40)1...12/12 = 1.23

P

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30.00 | 3100 |:sey

Assumed occupancy, N
Annual average hot water usage in litres per day Vd,average = {25 x N) + 36 79.89 {43
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 1c x (43)

8788 | 84.60 | 8149 | 7830 | 7510 | 7191 [ 7191 | 7510 | 7830 | 8149 | 8469 | 8788 |
S(44)1..12= 95874 | iaq

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

[ 13033 | 11399 | 11762 | 10255 | 98.40 | 8491 | 7868 | 9029 | 9137 | 106.48 | 116.23 | 126.22 |
$(45)1..12=[ 1257.05

g

Distribution loss 0.15 x {45)m

| 1955 | 1710 [ 1764 | 1538 | 1476 | 1274 | 1180 | 1354 | 1370 [ 1597 | 17.43 | 1893 |as

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

Lot
b

[ 000 | 000 | o000 | o000 | o000 | 000 | o000 | o000 | o000 | 000 | 000 | o0.00
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000

Primary circuit loss for each month from Table 3

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |im

Combi loss for each month from Table 3a, 3b or 3¢

| 1403 | 1266 | 1399 | 1351 | 1393 | 1346 | 13.89 | 13.92 | 1348 | 1396 | 13.55 | 14.02 |isi)
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Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 14436 | 12664 | 13161 | 116.05 | 11233 | 9837 | 9257 [ 104.21 | 104.85 | 12044 | 129.78 | 14024 |isx

Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |
Output from water heater for each month (kWh/month) (62)m + (63)m

| 14436 | 126.64 | 131.61 | 116.05 | 112.33 | 9837 | 9257 | 10421 | 104.85 | 120.44 | 129.78 | 140.24 |

S(64)1..12=| 1421.46 |4

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

| 4684 | 4106 | 4261 | 3747 | 3620 | 3160 | 29.63 | 3350 | 33.75 | 3890 | 42.03 | 4547 |y

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 115.44 | 11544 [ 11544 | 11544 | 11544 | 11544 | 115.44 | 11544 | 11544 | 11544 | 11544 | 11544 | s

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

| 3803 | 3377 | 2747 | 2079 | 1554 | 1312 | 1418 | 1843 | 2474 | 3141 | 3666 | 39.08 |:w)

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

| 250.49 | 253.08 | 246.53 | 232.59 | 214.99 | 198.44 | 187.39 | 184.79 | 191.34 | 205.29 | 222.89 | 239.43 |is®

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

| 4847 | 4847 | 4847 | 4847 | 4847 | 4847 | 4847 | 4847 | 4847 | 4847 | 4847 | 4847 |isw

Pump and fan gains (Table 5a)

[ 300 | 300 | 300 | 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 |ivoy

Losses e.g. evaporation (Table 5)

| -76.96 | -76.96 | -76.96 | -76.96 | -76.96 | -76.96 | -76.96 | -76.96 | -76.96 | -76.96 | -76.96 | -76.96 |7}

Water heating gains (Table 5)

| 62.96 | 6111 [ 5727 | 5205 | 4866 | 4388 | 3983 | 4503 | 4688 | 5228 | 5838 | 6112 |a
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71}m +{72)m

| 441.42 | 43791 [ 42122 | 395.38 | 369.14 | 34540 | 33135 | 338.20 | 352.90 | 378.92 | 407.88 | 429.58 | {73

Access factor Area Solar flux g FF Gains
Table 6d m? w/m? specific data specific data w
or Table 6b or Table 6¢
NorthEast ' 077 |x|[ 614 [x| 1128 J|xoox| o071 |x| o070 |=| 238 [|im
SouthWest | o077 |x| 330 |x| 3679 |x09x| o071 |[x| o070 |=| 4182 |@n
NorthWest [ o077 x| 132 [x| 1128 |xoox| o071 |x| o070 |=[ 513 |@u

Solar gains in watts 3(74)m...(82}Jm

| 7081 | 130.24 | 203.78 | 295.37 | 369.97 | 384.51 | 363.54 | 305.26 | 235.08 | 150.84 | 86.57 | 59.46 |ixu

Total gains - internal and solar (73)m +{83)m

[ 512.23 | 568.16 | 625.00 | 690.75 | 739.11 | 729.91 | 694.89 | 643.45 | 587.99 | 529.77 | 494.45 | 489.05 | x4

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {85}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 098 | 097 | 095 | o088 | 076 | 058 | 044 [ 049 | 072 | 091 [ 097 | o098 |

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

[ 1969 | 1987 | 2016 | 2053 | 2081 | 2095 | 2099 [ 2098 | 2088 | 2052 | 2005 | 1966 |wn

Temperature during heating periods in the rest of dwelling from Table 9, Th2("C)
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| 1088 | 1988 | 1988 | 1989 | 1990 | 1991 | 1991 [ 1991 | 1990 | 1990 | 19.89 | 19.89 |m

Utilisation factor for gains for rest of dwelling n2,m

| 098 | 096 | 093 | 08 | 070 | o050 | 033 | 038 | 064 | 08 | 096 | 098 |isn

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

| 1818 | 1843 | 1885 | 1936 | 1971 | 1987 | 1990 [ 19.90 | 1981 | 1937 | 1870 | 1813 |ism

Living area fraction Living area + (4) = 0.24

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

| 1854 | 1877 | 1916 | 1964 | 1997 | 2013 | 2016 | 2016 | 2006 | 1964 | 19.02 | 1849 |isn

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1839 | 1862 | 1901 | 1949 | 1982 | 1998 | 2001 [ 2001 | 1991 | 1949 | 1887 | 1834 |wm

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

i
P

[ 097 | 095 | 092 | 08 | 070 | 050 | 034 | 039 | o064 | 087 [ 095 | 097
Useful gains, nmGm, W {94)m x {84)m

| 496.01 | 541.13 [ 57367 | 578.78 | 514.15 | 367.07 | 238.76 | 250.89 | 377.95 | 459.99 | 469.53 | 475.77 | us)

Monthly average external temperature from Table Ul

[ 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 1021.31 | 992.54 | 902.68 | 756.07 | 579.10 | 379.87 | 240.77 | 254.25 | 412.11 | 633.66 | 842.12 | 1016.40 | iv7
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

| 390.82 | 30334 [ 24478 | 12765 | 4832 | 000 | o000 | o000 | 000 | 129.21 | 26827 | 402.23 |
5(98)1..5,10..12= [ 1914.63 | {au

Space heating requirement kWh/m?/year (98) + (4) 33.02

Fraction of space heat from secondary/supplementary system (table 11)

Fraction of space heat from main system(s) 1-(201)= 1

(=]

o
ot o] g
[ T 5 T
S (s et

Fraction of space heat from main system 2

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00
Fraction of total space heat from main system 2 (202) x (203) = {205
Efficiency of main system 1 (%) {308}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system:1}, kWh/month
| 431.85 | 33519 [ 27048 | 14105 | 5339 [ 0.00 0.00 000 | 000 | 14277 | 296.43 | 444.45 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 8961 | 8953 | 8935 | 8895 [ 8824 | 8730 | 8730 | 8730 | 8730 [ 8893 | 89.43 | 8965 |
Water heating fuel, kWh/month

| 161.09 | 14145 | 14729 | 130.47 | 12730 | 11268 | 106.04 | 11937 | 12010 | 135.44 | 14511 | 156.43 |

5(219a)1...12 = 1602.78 {219
Annual totals

Space heating fuel - main system 1 2115.61

Water heating fuel 1602.78
Electricity for pumps, fans and electric keep-hot (Table 4f)
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central heating pump or water pump within warm air heating unit {234
boiler flue fan {2

Total electricity for the above, kWh/year
Electricity for lighting (Appendix L) {230
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {238}

kWi\ul(\e/lear Fuelprice costF:ZI/ear
Space heating - main system 1 X x0.01=
Water heating X x0.01 = (4
Pumps and fans X x0.01 = {349
Electricity for lighting X x0.01=
Additional standing charges {254
Total energy cost (240)...(242) + (245)...(254) =
Energy cost deflator (Table 12) _ {358]
Energy cost factor (ECF)
SAP value
SAP rating (section 13) {258
SAP band

b year e counh (& Conyeer
Space heating - main system 1 X =
Water heating X = {384}
Space and water heating (261) + (262) +(263) +(264) = {2835}
Pumps and fans X = {287}
Electricity for lighting X = {288}
Total CO,, kg/year (265)..(271) =
Dwelling CO, emission rate (272) + (4) = {373
El value
El rating (section 14)
El band

kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ \I;ZzaeIgy
Space heating - main system 1 2115.61 X = 2581.05 | iz}
Water heating 1602.78 X = 1955.39 | (x4

pace and water heating + + + = . {285}
s d heati (261) + (262) + (263) + (264) 4536.44 | a8y

Pumps and fans 75.00 X = 230.25
Electricity for lighting 268.61 X = 824.65 | {68
Primary energy kWh/year 5591.34 {273}

Dwelling primary energy rate kWh/m2/year 96.44 {373}
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SAP W orksheet \\\\%“\\\\\\
Design - Draft 4

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

21/10/2021

BMAI OOCE DS06 Maidstone EQOT, Part L 2013 Masonry, Barratt Developments

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&iy
Number of intermittent fans x10= {Fa)
Number of passive vents III III
Number of flueless gas fires |I| |I|

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) + (6b) + (7a) + (7b) + (7c) = +(5)= 0.16 {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.4

Number of sides on which the dwelling is sheltered

Shelter factor 1-[0.075x(19)] = 0.85 {30}

]
g
PSS

Infiltration rate incorporating shelter factor (18) x(20) = 0.35 {213

Infiltration rate modified for monthly wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
| 044 | 044 | 043 | 038 | 037 | 033 | 033 [ 032 | 035 | 037 [ 039 | o041 |
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
060 | 059 | 059 | 057 | 057 | 055 0.55 0.55 0.56 057 | 058 | 058 |idaa;

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
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[ 060 | 059 | o059 | 057 [ 057 | o055 | o055 | o055 | 056 | 057 | o058 | o058

Element Gross Openings Net area U-value AxUW/K K-value, A XK,
area, m? m? A, m? W/m2K kJ/m2.K ki/K
Door [ 197 |x[ 1200 |=[ 197 |
Window [ 1200 | x| 124 |=| 1483 |
Ground floor | 3855 | x| 014 |=| 540 | {283
External wall [ 71206 | x| 027 |=| 19.43 |
Party wall [ 4052 | x| 000 |=] o000 |
Roof [ 3855 | x| o011 |=[ 424 |
Total area of external elements A, m?
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = S(A x k) (28)...030) + (32) + (32a)...(32¢) = £34)
Thermal mass parameter {TMP) in kJ/m2K
Thermal bridges: 3(L x W) calculated using Appendix K {34
Total fabric heat loss (33)+(36) = {37
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 3723 | 3700 | 3676 | 3567 | 3546 | 3451 | 3451 | 3433 | 3488 | 3546 | 3588 | 3631 |us
Heat transfer coefficient, W/K (37)m + (38)m

| 89.14 | 8891 | 8867 | 8758 | 8737 | 8642 | 8642 | 8624 | 8679 | 8737 | 87.79 | 8822 |

Average = 3(39)1...12/12 = 87.58 {33}

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 116 | 115 | 115 | 114 1.13 1.12 1.12 112 113 | 113 | 114 | 114 |
Average = 5(40)1...12/12 = 1.14

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30.00 | 3100 |:sey

Assumed occupancy, N
Annual average hot water usage in litres per day Vd,average = {25 x N) + 36 91.33 }
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 1c x (43)

10046 | 96.81 | 9316 | 8950 | 8585 | 8220 | 8220 | 8585 | 8950 | 93.16 | 96.81 | 100.46 |

S{44)1..12=| 109598 | a4}

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 14899 | 13030 | 13446 | 117.23 | 11248 | 97.06 | 89.94 [ 103.21 | 104.44 | 121.72 | 132.87 | 144.29 |
5(45)1..12=[  1437.00

g

Distribution loss 0.15 x {45)m

| 2235 | 1955 [ 2017 | 1758 | 1687 | 1456 | 1349 | 1548 | 1567 | 1826 | 19.93 | 2164 |iam

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

Lot
b

[ 000 | 000 | o000 | o000 | o000 | 000 | o000 | o000 | o000 | 000 | 000 | o0.00
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000

Primary circuit loss for each month from Table 3

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |im

Combi loss for each month from Table 3a, 3b or 3¢

| 1411 | 1273 | 1406 | 1356 | 13.99 | 1350 | 13.93 | 1397 | 1354 | 1403 | 13.62 | 1410 |
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Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 163.10 | 143.03 | 14852 | 130.79 | 12647 | 11057 | 103.88 | 117.18 | 117.98 | 135.75 | 146.49 | 15839 |isa

Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |
Output from water heater for each month (kWh/month) (62)m + (63)m

| 163.10 | 143.03 | 14852 | 130.79 | 126.47 | 11057 | 103.88 | 117.18 | 117.98 | 135.75 | 146.49 | 15839 |

S(64)1..12=| 1602.15 | s

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

| 5307 | 4651 | 4822 | 4237 | 4090 | 3565 | 3339 | 37.81 | 3811 | 4398 | 4758 | 5150 |isn)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 14433 | 14433 [ 14433 | 14433 | 14433 | 14433 | 14433 | 14433 | 14433 | 14433 | 14433 | 14433 | s

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

| 4987 | 4429 | 3602 | 2727 | 2038 | 1721 | 1859 | 2417 | 3244 | 4119 | 4808 | 5125 |w

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

| 318.32 | 321.62 | 313.30 | 295.58 | 273.21 | 252.18 | 23814 | 234.84 | 243.16 | 260.88 | 283.25 | 304.27 |is®

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

| 5184 | 5184 [ 5184 | 5184 | 5184 | 5184 | 5184 | 5184 | 5184 | 5184 | 5184 | 5184 s

Pump and fan gains (Table 5a)

[ 300 | 300 | 300 | 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 |ivoy

Losses e.g. evaporation (Table 5)

| -96.22 | 96.22 | -96.22 | 96.22 | 96.22 | 9622 | 9622 | 96.22 | -96.22 | -96.22 | -96.22 | -96.22 |7}

Water heating gains (Table 5)

| 7133 | 6921 [ 6482 | 5885 | 5497 | 4951 | 4488 | 50.82 | 5293 [ 5911 | 66.09 | 69.22 |z
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71}m +{72)m

| 542.46 | 538.07 | 517.08 | 48464 | 45151 | 42186 | 40456 | 412.78 | 431.48 | 464.13 | 50036 | 527.70 | {73

Access factor Area Solar flux g FF Gains
Table 6d m? w/m? specific data specific data w
or Table 6b or Table 6¢
East ' 077 |x|[ 601 |[x| 1964 |xoox| o071 |x| o070 |=| 4065 |ivs
West | 077 |x| 467 |x| 1964 |x09x| o071 |[x| 070 |=| 3159 |y
North [ 077 |x| 132 [x| 1063 |xoox| o071 |x| o070 |=[ 48 |oa

Solar gains in watts 3(74)m...(82}Jm

| 77.08 | 15057 | 248.44 | 364.66 | 449.97 | 46222 | 439.38 | 375.19 | 28957 | 178.69 | 96.04 | 63.44 |isu

Total gains - internal and solar (73)m +{83)m

| 619.54 | 688.63 | 76553 | 849.30 | 901.48 | 884.07 | 843.94 | 787.97 | 721.05 | 642.83 | 596.41 | 591.14 | x4

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {85}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 098 | 096 | 094 | 087 | 075 | o058 | 044 [ 048 | 071 | 090 [ 096 | o098 |

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

[ 1955 | 1974 | 2006 | 2047 | 2077 | 2093 | 2098 [ 2097 | 2086 | 2046 | 19.93 | 1951 |wn

Temperature during heating periods in the rest of dwelling from Table 9, Th2("C)
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[ 1996 | 1996 | 19.96 | 1997 | 1997 | 1098 | 1998 [ 19.99 | 1998 | 1997 [ 19.97 | 19.96 |m

Utilisation factor for gains for rest of dwelling n2,m

| 097 | 096 | 092 | 084 | 069 | 050 | 034 | 039 | o064 | 087 | 095 | 098 [isn

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

| 1805 | 1832 | 1878 | 1935 | 1974 | 1993 | 1998 [ 1997 | 1986 | 1935 | 1861 | 1800 |ivm

Living area fraction Living area + (4) = 0.25

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

| 1843 | 1868 | 1911 | 1963 | 2000 | 2019 | 2023 [ 2023 | 2011 | 1963 | 1895 | 1839 |ism

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1828 | 1853 | 1896 | 1948 | 1985 | 2004 | 2008 | 2008 | 1996 | 1948 | 18.80 | 1824 |im

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

i
P

[ 096 | 094 | o090 | 08 | 069 | 051 | 035 | 039 | o064 | 08 [ 094 | 097
Useful gains, nmGm, W {94)m x {84)m

| 594.97 | 649.06 | 692.03 | 698.05 | 620.32 | 448.67 | 296.89 | 310.98 | 458.98 | 550.53 | 560.79 | 570.74 | us)

Monthly average external temperature from Table Ul

[ 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 1246.08 | 1211.90 | 1104.75 | 926.74 | 712.26 | 469.99 | 300.86 | 317.13 | 508.76 | 775.96 | 1027.17 | 1238.22 | iv7
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

| 484.43 | 378.23 [ 307.06 | 16466 | 6841 | 000 | o000 | o000 | 000 | 167.72 | 335.79 | 496.60 |
5(98)1..5,10..12= [ 2402.89 | {au

Space heating requirement kWh/m?/year (98) + (4) 31.17

Fraction of space heat from secondary/supplementary system (table 11)

Fraction of space heat from main system(s) 1-(201)= 1

(=]

o
ot o] g
[ T 5 T
S (s et

Fraction of space heat from main system 2

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00
Fraction of total space heat from main system 2 (202) x (203) = {205
Efficiency of main system 1 (%) {308}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system:1}, kWh/month
| 535.28 | 417.93 [ 33930 | 18194 | 7559 [ 0.0 0.00 000 | 000 | 18532 [ 371.04 | 54873 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 8967 | 8960 | 8943 | 8905 | 8840 | 8730 | 8730 | 8730 | 8730 [ 89.04 | 8950 | 89.70 |imw
Water heating fuel, kWh/month

| 181.89 | 159.64 | 166.07 | 146.87 | 143.07 | 126.65 | 118.99 | 134.23 | 135.15 | 152.46 | 163.67 | 176.57 |

5(219a)1...12 = 1805.24 {219
Annual totals

Space heating fuel - main system 1 2655.13

Water heating fuel 1805.24
Electricity for pumps, fans and electric keep-hot (Table 4f)
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central heating pump or water pump within warm air heating unit {234
boiler flue fan {2

Total electricity for the above, kWh/year
Electricity for lighting (Appendix L) {230
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {238}

kWi\ul(\e/lear Fuelprice costF:ZI/ear
Space heating - main system 1 X x0.01=
Water heating X x0.01 = (4
Pumps and fans X x0.01 = {349
Electricity for lighting X x0.01=
Additional standing charges {254
Total energy cost (240)...(242) + (245)...(254) =
Energy cost deflator (Table 12) _ {358]
Energy cost factor (ECF)
SAP value
SAP rating (section 13) TRt
SAP band

b year e counh (& Conyeer
Space heating - main system 1 X =
Water heating X = {384}
Space and water heating (261) + (262) +(263) +(264) = {2835}
Pumps and fans X = {287}
Electricity for lighting X = {288}
Total CO,, kg/year (265)..(271) =
Dwelling CO, emission rate (272) + (4) = {373
El value
El rating (section 14)
El band

kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ \I;ZzaeIgy
Space heating - main system 1 2655.13 X = 3239.26 | i)
Water heating 1805.24 X = 220239 | 264

pace and water heating + + + = . {285}
s d heati (261) + (262) + (263) + (264) 5441.65

Pumps and fans 75.00 X = 230.25
Electricity for lighting 352.26 X = 1081.44 | {88
Primary energy kWh/year 6753.34 {273}

Dwelling primary energy rate kWh/m2/year 87.59 {373}
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SAP W orksheet §\%\\
Design - Draft W

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&iy
Number of intermittent fans x10= {Fa)
Number of passive vents III III
Number of flueless gas fires |I| |I|

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) + (6b) + (7a) + (7b) + (7c) = +(5)= 0.16 {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.4

Number of sides on which the dwelling is sheltered

Shelter factor 1-[0.075x(19)] = 0.85 {30}

]
g
PSS

Infiltration rate incorporating shelter factor (18) x(20) = 0.35 {213

Infiltration rate modified for monthly wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
| 044 | 044 | 043 | 038 | 037 | 033 | 033 [ 032 | 035 | 037 [ 039 | o041 |
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
060 | 059 | 059 | 057 | 057 | 055 0.55 0.55 0.56 057 | 058 | 058 |idaa;

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
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[ 060 | 059 | o059 | 057 [ 057 | o055 | o055 | o055 | 056 | 057 | o058 | o058

g
L

Element Gross Openings Net area U-value AxUW/K K-value, A XK,
area, m? m? A, m? W/m2K kJ/m2.K kJ/K
Door [ 197 | x| 1200 |=[ 197 |
Window | 1068 | x| 124 |=| 1320 |
Ground floor [ 3857 | x| 012 |=| 463 | 384
External wall [ 3278 | x| 027 |=| 885 |
Party wall | 8103 | x| 000 |=| o000 |
Roof | 3857 | x| o011 |=[ 424 |
Total area of external elements A, m?
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = S(A x k) (28)...030) + (32) + (32a)...(32¢) = £34)
Thermal mass parameter {TMP) in kJ/m2K
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33}+(36) = {37}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

[ 3725 | 3701 | 3678 | 3568 | 3548 | 3452 | 3452 | 3435 | 3489 | 3548 [ 3589 | 3633 |us
Heat transfer coefficient, W/K (37)m + (38)m

| 7590 | 7567 | 7543 | 7434 | 7413 | 7318 | 7318 | 7300 | 7355 | 7413 | 7455 | 74.98 |

Average = 5(39)1...12/12 = 74.34

Heat loss parameter (HLP), W/m2K (39)m + (4)

| 098 | 098 | 098 | 096 0.96 0.95 0.95 0.95 095 | 09 | 097 | 097 |

P

Average = 5(40)1...12/12 =
Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30.00 | 3100 |:sey

Assumed occupancy, N
Annual average hot water usage in litres per day Vd,average = {25 x N) + 36 91.35 }
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 1c x (43)

10049 | 96.83 | 9318 | 8952 | 8587 | 8222 | 8222 | 8587 | 8952 [ 9318 | 96.83 | 100.49 |

S(44)1..12=| 1096.21 | a4

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 149.02 | 130.33 [ 13449 [ 117.25 | 11251 | 97.08 | 89.96 | 10323 | 10447 | 121.75 | 132.90 | 144.32 |
S(45)1..12= [ 1437.31

g

Distribution loss 0.15 x {45)m

| 2235 [ 1955 [ 2017 | 1759 | 1688 | 1456 | 1349 | 1549 | 1567 [ 1826 | 19.93 | 21.65 |ias

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

[ 000 | 000 | o000 | o000 | o000 | 000 | o000 | o000 | o000 | 000 | 000 | o0.00
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

Lot
b

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000

Primary circuit loss for each month from Table 3

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |im

Combi loss for each month from Table 3a, 3b or 3¢

| 1411 | 1273 | 1406 | 1356 | 13.99 | 1350 | 13.93 | 1397 | 1354 | 1403 | 13.62 | 1410 |
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Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 163.13 | 143.06 | 14855 | 130.82 | 126.49 | 11059 | 103.90 | 117.20 | 118.00 | 135.77 | 14652 | 158.42 |isx

Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |
Output from water heater for each month (kWh/month) (62)m + (63)m

| 163.13 | 143.06 | 148.55 | 130.82 | 126.49 | 11059 | 103.90 | 117.20 | 118.00 | 135.77 | 146.52 | 158.42 |

S(64)1..12=| 1602.46 | s

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

| 5308 | 4652 | 4823 | 4238 | 4091 | 3566 | 3340 | 37.82 | 3812 | 4399 | 4759 | 5151 |isw

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 144.38 | 14438 | 14438 | 14438 | 14438 | 14438 | 14438 | 14438 | 14438 | 14438 | 14438 | 14438 | s

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

| 5114 | 4542 | 3694 | 2797 | 2090 | 1765 | 19.07 | 2479 | 3327 | 4224 | 4930 | 5256 |w

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

| 318.45 | 32175 | 313.42 | 295.70 | 273.32 | 252.29 | 23824 | 234.93 | 24326 | 260.99 | 283.36 | 304.40 |is®

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

| 5184 | 5184 [ 5184 | 5184 | 5184 | 5184 | 5184 | 5184 | 5184 | 5184 | 5184 | 5184 s

Pump and fan gains (Table 5a)

[ 300 | 300 | 300 | 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 |ivoy

Losses e.g. evaporation (Table 5)

| -96.25 | -96.25 | -96.25 | -96.25 | -96.25 | 9625 | 9625 | -96.25 | -96.25 | -96.25 | -96.25 | -96.25 |ivi}

Water heating gains (Table 5)

| 7134 | 6922 | 6483 | 5886 | 5498 | 4952 | 4489 | 50.83 | 5294 [ 5912 | 66.10 | 69.23 |2
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71}m +{72)m

| 543.90 | 539.37 [ 518.16 | 485.49 | 452.18 | 422.43 | 405.16 | 41352 | 432.44 | 46533 | 501.74 | 529.16 | {73

Access factor Area Solar flux g FF Gains

Table 6d m? w/m? specific data specific data w
or Table 6b or Table 6¢
East ' 077 |x|[ 601 |[x| 1964 |xoox| o071 |x| o070 |=| 4065 |ivs
West | 077 |x| 467 |x| 1964 |x09x| o071 |[x| 070 |=| 3159 |y

Solar gains in watts 3(74)m...(82)m

[ 7225 | 14133 | 232.74 | 339.44 | 416.00 | 425.85 | 405.43 | 34826 | 27069 | 167.70 | 90.08 | 59.41 |z

Total gains - internal and solar{73)m +{83)m

| 616.14 | 68069 | 75091 | 824.94 | 868.18 | 848.28 | 810.59 | 761.78 | 703.14 | 633.02 | 591.82 | 588.57 | a4}

Temperature during heating periods in the living area from Table 9, Th1("C) 21.00 {35}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

| 098 | 097 | 093 | 08 | 070 | 053 [ 039 [ 043 [ 067 | 08 [ 096 | 098 |

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

| 1993 | 2009 | 2036 | 2068 | 20.89 | 2098 | 2100 | 2099 | 2094 | 2066 | 2024 | 19.90 |isn

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

[ 2010 | 2010 | 2010 | 2011 | 2012 | 2013 | 2013 [ 2013 | 2012 | 2012 | 2011 | 2011 |
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Utilisation factor for gains for rest of dwelling n2,m

(552
7

[ 097 | 096 | 092 | o082 [ o066 | 047 | 032 | 036 | o060 [ 08 | 095 | o098

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

| 1868 | 1892 [ 1930 | 1974 | 2000 | 2011 | 2012 | 2012 | 2007 [ 1973 | 1915 | 1864 |

(o1
Pt

Living area fraction Living area + (4) = 0.25

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

[ 1900 | 1922 | 1957 | 1998 | 2023 | 2033 | 2035 [ 2035 | 2029 | 1997 | 19.43 | 1896 |

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1885 | 1907 | 1942 | 1983 | 2008 | 2018 | 2020 | 2020 | 2014 | 19.82 | 19.28 | 18.81 |iuw)

Utilisation factor for gains, nm

s

| 097 | 095 | o091 | o081 | o066 | 047 | 032 | 036 | 060 | 085 | 094 | 097
Useful gains, nmGm, W {94)m x {84)m

| 594.59 | 644.44 | 67959 | 669.70 | 574.61 | 40054 | 262.05 | 27530 | 422.10 | 536.91 | 55837 | 570.98 | {a)

Monthly average external temperature from Table Ul

2]
2

| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 4.20

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 1104.20 [ 1072.09 | 974.89 | 812.70 | 621.08 | 408.28 | 263.12 | 277.06 | 444.27 | 683.41 | 907.83 | 1095.61 | {7}
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

[ 379.15 | 287.38 | 219.70 | 102.97 | 3457 | o000 | 000 [ o000 | o000 | 109.00 [ 25161 | 390.33 |
3(98)1..5,10..12= | 177472 | {8

Space heating requirement kWh/m?/year (98) + (4) 23.01 {39}

Fraction of space heat from secondary/supplementary system (table 11)

o

Fraction of space heat from main system(s) 1-{201)= 1.0

Fraction of space heat from main system 2

[ 7
[ %
i -

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00 {3043
Fraction of total space heat from main system 2 (202) x (203) =
Efficiency of main system 1 (%) 90.50
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {(main system 1), kWh/month
| 418.95 | 317.55 | 242.76 | 113.77 | 38.20 0.00 0.00 000 | 000 | 120.44 | 278.02 | 431.30 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 8951 | 8941 [ 8918 | 8868 | 87.97 | 8730 | 8730 | 8730 | 8730 | 8870 | 89.30 | 89.55 |ixiw
Water heating fuel, kWh/month

| 182.24 | 160.00 | 166.57 | 147.51 | 143.80 | 126.68 | 119.01 | 134.25 | 135.17 | 153.08 | 164.08 | 176.90 |

5(219a)1..12 =
Annual totals
Space heating fuel - main system 1
Water heating fuel

Electricity for pumps, fans and electric keep-hot (Table 4f)

central heating pump or water pump within warm air heating unit 30.00
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boiler flue fan {230
Total electricity for the above, kWh/year {231}
Electricity for lighting (Appendix L) {4323
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {238}

Fuel Fuel pri
kWhu/?/ear P cost :;eyear

Space heating - main system 1 X x0.01= {348
Pumps and fans X x0.01= {249}
Electricity for lighting X x0.01= {351
Additional standing charges {2513
Total energy cost (240)...(242) + (245)...(254) = (851
Energy cost deflator (Table 12) 0.42 {255}
Energy cost factor (ECF) 1.06 {357}
SAP value 85.19

SAP rating (section 13)

0o
&
i

Wb year s O (5 COulyear
Space heating - main system 1 1961.01 X = 42358 | {zsa)
Water heating 1809.30 X = 39081 | ae4)

Space and water heating (261) + (262) +(263) +(264) = 814.39 {385}

Pumps and fans 75.00 X 0.519 =
Electricity for lighting 361.26 X 0.519 = 187.49
Total CO,, kg/year (265)...(271) = 1040.80

Dwelling CO, emission rate (272) + (4) = 13.49 {273}
El value 88.58

El rating (section 14)

w

o

[Xo]

w
Py

El band

kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ 5:::gy
Space heating - main system 1 X = {3543
Water heating X = {2543
Space and water heating (261) + (262) +(263) +(264) = HECRY
Electricity for lighting X = {2883
Primary energy kWh/year {37

Dwelling primary energy rate kWh/m2/year 76.99 {373}
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SAP W orksheet \\\\%“\\\\\\
Design - Draft 4

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

29/01/2021

BMMS 00CD DS07 Moresby Detached, Barratt Developments plc

Area (m?) Average storey Volume (m?3)
height (m}

Lowest occupied 40.44 {lal x \ RN
+1 40.44 (b X | 256 | = 103.53

Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41

Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = 197.75 %y

m? per hour
Number of chimneys {¥a)

Number of open flues

Number of intermittent fans X 10 = {Fad

Number of passive vents x10=
Number of flueless gas fires x40 =
Air changes per
hour
Infiltration due to chimneys, flues, fans, PSVs {6a) +(6b) + (7a) #+{7h) + (7c) = “ +{5)= {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} {18}
Number of sides on which the dwelling is sheltered {153}
Shelter factor 1-[0.075x{19)] = {28}
Infiltration rate incorporating shelter factor (18) x (20) =
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 049 | o048 | 047 | 042 | 041 | 037 | 037 | 036 | 038 | 041 [ 043 | o045 |ian
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
062 | 062 | 061 | 059 | 059 | 057 0.57 0.56 0.57 059 | 059 | 060 |idaa;

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

\\\\\§§k§\§ URN: Moresby Det PV version 1
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| 062 | o062 | o061 | 059 [ 059 | 057 | 057 | 056 | 057 [ 059 | o059 | o060

g
L

Element Gross Openings Net area U-value AxUW/K K-value, A XK,
area, m? m? A, m? W/m2K kJ/m2.K ki/K

Door [ 197 |x| 1200 |=] 197 |
Window [ 1506 |x| 124 |=| 1861 |
Ground floor [ 4044 | x| 014 |=| 566 | {38a)
External wall (12220 | x [ 027 ]=][ 3002 |
Roof | 4044 | x| o011 [= 445 | {30
Total area of external elements A, m? {31)
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = 3{A x k) (28)...{30) +{32) + (32a)...{32¢) = {34
Thermal mass parameter {TMP) in kJ/m2K {35}
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33)+(36) = {30

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 4049 | 40.18 | 39.88 | 3848 | 3821 | 3699 | 3699 | 3676 | 3746 | 3821 | 38.75 | 3930 |
Heat transfer coefficient, W/K (37)m + (38)m

[ 107.71 | 107.40 | 107.10 | 105.70 | 10544 | 104.21 | 104.21 | 103.99 | 104.68 | 105.44 | 105.97 | 10652 |

Average = 5(39)1...12/12 = 105.70 {35}

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 133 | 133 [ 132 | 131 1.30 1.29 1.29 1.29 129 | 130 [ 131 | 132

Average = 3(40)1...12/12 = 131 {48y
Number of days in month (Table 1a)

[ 31200 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30,00 | 31.00 |

Assumed occupancy, N {42}
Annual average hot water usage in litres per day Vd,average = (25:x:N} + 36 93.08
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 1c x (43)

102.39 | 98.67 | 9495 | 9122 | 8750 | 8378 | 8378 | 8750 | 9122 | 9495 | 9867 | 10239 |

2%
£

5(44)1..12 = 1117.01
Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 151.85 | 132,81 | 137.04 | 11948 | 114.64 | 98.93 | 91.67 | 105.19 | 106.45 | 124.06 | 135.42 | 147.05 |

5(45)1..12=| 146458 | 4%

Distribution loss 0.15 x {45)m

| 2278 | 1992 | 2056 | 1792 | 1720 | 1484 | 1375 | 1578 | 1597 | 1861 | 2031 | 22.06 |ias)

Water storage loss calculated for each month {55} x{41)m

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 [ 000 | 000 [ 000 | 000 | o000
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

&

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000

2

Primary circuit loss for each month from Table 3

| 000 | o000 | o000 | o000 | o000 | o000 | o000 | 000 | 000 | 000 | 000 | 000 [

Combi loss for each month from Table 3a, 3b or 3¢

[ 1412 | 1274 | 1407 | 1357 | 1400 | 1351 | 1394 [ 1398 | 1355 | 1404 | 1363 | 1411 |isu

Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
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| 165.97 | 14555 | 15111 | 133.05 | 12864 | 112.44 | 105.61 | 119.17 | 12000 | 138.10 | 149.05 | 161.16 |

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | o000 | o000 | o000 | o000 | o000 | 000 | 000 | 000 | 000 | 000 |

Output from water heater for each month (kWh/month) (62)m + (63)m

| 165.97 | 14555 | 15111 | 133.05 | 12864 | 11244 | 105.61 | 119.17 | 120.00 | 138.10 | 149.05 | 161.16 |

S(64)1..12=| 1629.84 |4}

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

| 5402 | 4734 | 4008 | 4312 | 4162 | 3627 | 3397 | 3847 | 3878 | 4476 | 4843 | 5242 |isn

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 148.76 | 148.76 | 148.76 | 148.76 | 148.76 | 14876 | 148.76 | 148.76 | 14876 | 148.76 | 148.76 | 14876 |:ss)

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

| 5011 | 4451 | 3620 | 2740 | 2048 | 1729 | 18.69 | 2429 | 32,60 | 4139 | 4831 | 5150 |isn

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

| 330.25 | 333.68 | 325.04 | 306.66 | 283.45 | 261.64 | 247.07 | 243.64 | 252.28 | 270.66 | 293.87 | 315.68 | s

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

| 5236 | 5236 | 5236 | 5236 | 5236 | 5236 | 5236 | 5236 | 5236 | 5236 | 5236 | 5236 |

Pump and fan gains (Table 5a)

| 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 [y

Losses e.g. evaporation (Table 5)

[ -99.17 | -99.17 [ -99.17 | -99.17 | -99.17 | -99.17 | -99.17 | -99.17 | -99.17 [ 99.17 | -99.17 | -99.17 |

Water heating gains (Table 5)

| 7261 | 7045 | 6597 | 59.89 | 5594 | 5038 | 4565 | 5171 | 5386 | 6016 | 67.27 | 7046 |vn
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + {(72)m

| 557.91 | 553.58 | 532.16 | 498.89 | 464.82 | 434.25 | 41635 | 424.58 | 443.68 | 477.16 | 514.40 | 54259 |

Access factor Area Solar flux g FF Gains

Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
NorthWest [ 077 |x| 53 |x| 1128 |xo9x| o071 |x| o070 |=[ 2079 |
NorthEast ' 077 |x|[ 5328 [x| 1128 J|xoox| o071 |x| o070 |=] 2075 |y
SouthEast | o077 |x| 371 |x| 3679 |x09x| o071 |x| o070 |=| 4702 |
SouthWest [ 077 |x| o066 |x| 3679 |xoox| o071 |x| o070 |=[ 836 |

Solar gains in watts 3(74)m...(82}Jm

| 9692 | 17889 | 281.42 | 410.13 | 51545 | 536.39 | 506.87 | 424.52 | 325.40 | 207.60 | 118.60 | 8132 |isu)

Total gains - internal and solar (73)m +{83)m

| 654.83 | 732.47 | 81357 | 909.02 | 980.26 | 970.64 | 923.22 | 849.10 | 769.08 | 684.75 | 633.00 | 623.91 | x4

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {85}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 098 | 097 | 095 | 090 | 079 | o062 | 048 [ 053 | 076 | 093 [ 097 | o099 [

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

[ 1942 | 1961 | 1993 | 2036 | 2071 | 2091 | 2098 [ 2096 | 2081 | 2036 | 19.82 | 1939 |wn

Temperature during heating periods in the rest of dwelling from Table 9, Th2("C)
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| 1082 | 1982 | 1982 | 1984 | 1984 | 1985 | 1985 | 19585 | 1985 | 1984 [ 19.83 | 19.83 |wm

Utilisation factor for gains for rest of dwelling n2,m

| 098 | 097 | 094 | 087 | 073 | 053 | 036 | 041 | 068 | 090 | 097 | 098 [

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

[ 1775 | 1802 | 1849 | 1910 | 1956 | 1979 | 1984 [ 1984 | 1969 | 1912 | 1835 | 1771 |sm

Living area fraction Living area + (4) = 0.20

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

| 1807 | 1833 | 1877 | 1935 | 1978 | 2001 | 2006 | 2006 | 1991 | 1936 | 1863 | 1804 |ion

Apply adjustment to the mean internal temperature from Table 4e where appropriate

[ 1792 | 1818 | 1862 | 1920 | 1963 | 1986 | 1991 [ 1991 | 1976 | 1921 | 1848 | 17.89 |wm

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

i
P

[ 097 | 096 | 092 | 08 | 072 | 053 | 037 | 042 | o068 | 08 [ 095 | 097
Useful gains, nmGm, W {94)m x {84)m

| 635.44 | 70009 | 752.12 | 774.65 | 707.16 | 518.07 | 339.64 | 355.67 | 520.13 | 604.52 | 603.96 | 608.01 | ius)

Monthly average external temperature from Table Ul

[ 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 1467.51 | 1426.70 | 1298.48 | 1088.32 | 836.27 | 548.07 | 345.10 | 364.53 | 592.55 | 907.82 | 1206.32 | 1458.00 | v+
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

| 619.06 | 488.28 | 40650 | 225.84 | 9605 | 000 | o000 | o000 | o000 [ 22565 | 43370 | 632.39 |
5(98)1..5,10..12= [ 3127.47 |

Space heating requirement kWh/m?/year (98) + (4) 38.67

Fraction of space heat from secondary/supplementary system (table 11)

Fraction of space heat from main system(s) 1-(201)= 1

(=]

o
ot o] g
[ T 5 T
S (s et

Fraction of space heat from main system 2

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00
Fraction of total space heat from main system 2 (202) x (203) = {205
Efficiency of main system 1 (%) {308}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system:1}, kWh/month
| 684.04 | 53953 | 449.17 | 24955 | 106.13 | 0.00 0.00 000 | 000 | 24934 [ 479.22 | 698.78 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 89.80 | 89.74 | 8961 | 8929 | 8864 | 8730 | 8730 | 8730 | 8730 [ 89.26 | 89.66 | 89.83 |
Water heating fuel, kWh/month

| 184.81 | 162.18 | 168.63 | 149.02 | 14513 | 128.80 | 12098 | 136.51 | 137.45 | 154.72 | 166.24 | 179.41 |

5(219a)1...12 = 1833.85 {219
Annual totals

Space heating fuel - main system 1 3455.76

Water heating fuel 1833.85
Electricity for pumps, fans and electric keep-hot (Table 4f)
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central heating pump or water pump within warm air heating unit {230
boiler flue fan {2
Total electricity for the above, kWh/year
Electricity for lighting (Appendix L) {230

Energy saving/generation technologies
electricity generated by PV (Appendix M) {433
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {238}
kWi\ul(\e/lear Fuelprice costF:ZI/ear
Space heating - main system 1 X x0.01= {348
Water heating X x0.01=
Pumps and fans X x0.01= {249}
Electricity for lighting X x0:.01= {351
Additional standing charges {2513
Energy saving/generation technologies
pv savings X x0.01= {383}
Total energy cost (240)...(242) + (245)...(254) =
Energy cost deflator (Table 12) _
Energy cost factor (ECF) {257
SAP value
SAP rating (section 13) P
SAP band
by e Coowh (& Confyeer
Space heating - main system 1 X = {381}
Water heating X = {384}
Space and water heating (261) + (262) +(263) +(264) = {265}
Pumps and fans X = {389
Electricity for lighting X = {388}
Energy saving/generation technologies
Total CO,, kg/year (265)...(271) =
Dwelling CO, emission rate (272) + (4) = {373
El value
El rating (section 14)
El band
kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ \I;ZzaeIgy
Space heating - main system 1 X = {2813
Water heating X = {284}
Space and water heating (261) + (262) +(263) +(264) = {385}
Pumps and fans X = {38F)
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Electricity for lighting 353.98 X 3.07

Energy saving/generation technologies

Electricity generated - PVs -3132.47 X 3.07 = -9616.68

Primary energy kWh/year -1846.36 {270

1086.73 | &

Dwelling primary energy rate kWh/m2/year -22.83 {273
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SAP W orksheet \\\\%“\\\\\\
Design - Draft 4

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

29/01/2021

BMMS 00CE DS07 Moresby EOT, Barratt Developments

Area (m?) Average storey Volume (m?3)
height (m}

Lowest occupied 40.44 {lal x \ RN
+1 40.44 (b X | 256 | = 103.53

Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41

Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = 197.75 %y

m? per hour
Number of chimneys {¥a)

Number of open flues

Number of intermittent fans X 10 = {Fad

Number of passive vents x10=
Number of flueless gas fires x40 =
Air changes per
hour
Infiltration due to chimneys, flues, fans, PSVs {6a) +(6b) + (7a) #+{7h) + (7c) = “ +{5)= {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} {18}
Number of sides on which the dwelling is sheltered {153}
Shelter factor 1-[0.075x{19)] = {28}
Infiltration rate incorporating shelter factor (18) x (20) =
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 049 | o048 | 047 | 042 | 041 | 037 | 037 | 036 | 038 | 041 [ 043 | o045 |ian
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
062 | 062 | 061 | 059 | 059 | 057 0.57 0.56 0.57 059 | 059 | 060 |idaa;

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

| 062 | o062 | o061 | 059 [ 059 | 057 | 057 | 056 | 057 [ 059 | o059 | o060

Element Gross Openings Net area U-value AxUW/K K-value, A XK,
area, m? m? A, m? W/m2K kJ/m2.K kJ/K
Door [ 197 |x[ 1200 |=[ 197 |
Window [ 1440 | x| 124 |=] 1779 |
Ground floor [ 4044 | x| 013 |=| 526 | {283
External wall [ 7134 | x| 027 |=[ 1926 |
Party wall [ 4052 | x| 000 |=] o000 |
Roof [ 4044 | x| o011 |=| 445 |
Total area of external elements A, m?
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = S(A x k) (28)...030) + (32) + (32a)...(32¢) = £34)
Thermal mass parameter {TMP) in kJ/m2K
Thermal bridges: (L x W) calculated using Appendix K {3¢
Total fabric heat loss (33}+(36) = {37}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 4049 | 4018 | 3988 | 3848 | 3821 | 3699 | 3699 | 3676 | 3746 | 3821 [ 3875 | 3930 |us
Heat transfer coefficient, W/K (37)m + (38)m

| 9522 | 9492 | 9462 | 9322 | 9295 | 9173 | 9173 [ 9150 | 9220 | 9295 | 93.48 | 94.04 |

Average = 3(39)1...12/12 = 93.21 {33}

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 118 | 117 | 117 | 115 1.15 1.13 1.13 113 114 | 115 | 116 | 116
Average = 5(40)1...12/12 = 1.15

P

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30.00 | 3100 |:sey

Assumed occupancy, N
Annual average hot water usage in litres per day Vd,average = {25 x N) + 36 93.08 }
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 1c x (43)

10239 | 9867 | 9495 | 9122 | 8750 | 8378 | 8378 | 8750 | 9122 | 9495 | 9867 | 102.39 |

S{a1..12=| 1117.01 | @q

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

[ 151.85 | 13281 | 137.04 | 119.48 | 11464 | 9893 | 9167 [ 10519 | 106.45 | 124.06 | 13542 | 147.05 |
5(45)1..12= 1464.58

g

Distribution loss 0.15 x {45)m

| 2278 | 1992 [ 2056 | 1792 | 1720 | 1484 | 1375 | 1578 | 1597 [ 1861 | 2031 | 2206 |ias)

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

Lot
b

[ 000 | 000 | o000 | o000 | o000 | 000 | o000 | o000 | o000 | 000 | 000 | o0.00
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000

Primary circuit loss for each month from Table 3

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |im

Combi loss for each month from Table 3a, 3b or 3¢

| 1412 | 1274 | 1407 | 1357 | 1400 | 1351 | 1394 | 1398 | 1355 | 1404 | 13.63 | 1411 |y
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Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 165.97 | 14555 | 15111 | 133.05 | 128.64 | 112.44 | 105.61 [ 119.17 | 12000 | 138.10 | 149.05 | 161.16 |isa

Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |
Output from water heater for each month (kWh/month) (62)m + (63)m

| 165.97 | 14555 | 151.11 | 133.05 | 128.64 | 112.44 | 105.61 | 119.17 | 120.00 | 138.10 | 149.05 | 161.16 |

S(64)1..12=| 1629.84 | s

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

| 5402 | 4734 | 4908 | 4312 | 4162 | 3627 | 3397 | 3847 | 3878 | 4476 | 4843 | 5242 |y

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 148.76 | 148.76 | 14876 | 148.76 | 148.76 | 148.76 | 148.76 | 14876 | 148.76 | 148.76 | 14876 | 148.76 | iss

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

| 5046 | 4482 | 3645 | 2750 | 2063 | 1741 | 1882 | 2446 | 3283 | 4168 | 4865 | 5186 |ww

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

| 330.25 | 333.68 | 325.04 | 306.66 | 283.45 | 261.64 | 247.07 | 243.64 | 25228 | 270.66 | 293.87 | 315.68 |is®

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

| 5236 | 5236 | 5236 | 5236 | 5236 | 5236 | 5236 | 5236 | 5236 | 5236 | 5236 | 5236 |isu

Pump and fan gains (Table 5a)

[ 300 | 300 | 300 | 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 |ivoy

Losses e.g. evaporation (Table 5)

| 99.17 | 99.17 | -99.17 | 99.17 | 99.17 | 9917 | 9917 | 99.17 | -99.17 | -99.17 | -99.17 | -99.17 |7}

Water heating gains (Table 5)

| 7261 | 7045 | 6597 | 5989 | 5594 | 5038 | 4565 | 5171 | 5386 | 6016 | 67.27 | 7046 |iva
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71}m +{72)m

| 558.26 | 553.89 | 532.41 | 499.08 | 464.96 | 43437 | 416.48 | 424.75 | 44391 | 477.45 | 514.73 | 54295 |

Access factor Area Solar flux g FF Gains
Table 6d m? w/m? specific data specific data w
or Table 6b or Table 6¢
West ' 077 |x|[ 53 [x| 1964 |xoox| o071 |x| o070 |=| 3619 |
North | 077 |x| 53¢ |x| 1063 |x09x| 071 [x| 070 |=| 1956 |7
East [ 077 |x| 371 |x| 1964 |xoox| o071 |x| o070 |=[ 2510 [

Solar gains in watts 3(74)m...(82}Jm

| 80.84 | 157.26 | 260.95 | 389.97 | 49032 | 50837 | 481.28 | 404.40 | 305.99 | 186.75 | 100.54 | 66.70 | s

Total gains - internal and solar (73)m +{83)m

| 639.10 | 711.15 | 79336 | 889.05 | 955.28 | 942.74 | 897.76 | 829.15 | 749.90 | 664.19 | 61527 | 609.65 | x4

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {85}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 099 | o098 | 096 | 08 | 077 | o059 | 044 [ 049 | 074 | 093 [ 098 | o099 |

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

[ 1970 | 1987 | 2017 | 2055 | 2082 | 2096 | 2099 [ 2098 | 2089 | 2052 | 2005 | 1968 |wn

Temperature during heating periods in the rest of dwelling from Table 9, Th2("C)
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| 1994 | 1994 | 1994 | 1996 | 1996 | 19.97 | 1997 [ 1998 | 1997 | 1996 | 19.96 | 19.95 |:xm

Utilisation factor for gains for rest of dwelling n2,m

| 098 | 097 | 094 | 087 | 071 | o051 | 034 | 039 | o066 | 090 | 097 | 099 [isn

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

| 1823 | 1848 | 1891 | 1944 | 1979 | 1994 | 1997 [ 1997 | 1088 | 1942 [ 1875 | 1820 |ism

Living area fraction Living area + (4) = 0.20

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

| 1852 | 1875 | 1915 | 1965 | 1999 | 2014 | 2017 [ 2017 | 2008 | 1964 | 19.01 | 1849 |isn

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1837 | 1860 | 19.00 | 1950 | 1984 | 1999 | 2002 [ 2002 | 1993 | 1949 | 1886 | 1834 |wm

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

| 098 | 096 | 093 | 08 | 071 | o051 | 035 | 039 | o066 | 08 | 096 | 098 |4
Useful gains, nmGm, W {94)m x {84)m

| 623.93 | 684.75 | 738.25 | 756.35 | 674.85 | 479.69 | 311.41 | 327.20 | 493.60 | 589.45 | 591.35 | 597.41 |ius)

Monthly average external temperature from Table Ul

[ 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 1339.91 | 1300.81 | 1183.06 | 988.44 | 756.69 | 494.58 | 313.57 | 33094 | 537.17 | 826.00 | 1099.11 | 1329.74 | iv7
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

| 532.69 | 413.99 [ 33094 | 167.11 | 60.89 | 000 | o000 | o000 | 000 | 17599 | 36559 | 544.85 |
5(98)1..5,10..12= [ 2592.05 | {au

Space heating requirement kWh/m?/year (98) + (4) 32.05

Fraction of space heat from secondary/supplementary system (table 11)

Fraction of space heat from main system(s) 1-(201)= 1

(=]

o
ot o] g
[ T 5 T
S (s et

Fraction of space heat from main system 2

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00
Fraction of total space heat from main system 2 (202) x (203) = {205
Efficiency of main system 1 (%) {308}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system:1}, kWh/month
| 588.60 | 457.45 | 365.68 | 18465 | 67.29 | 0.0 0.00 000 | 000 | 194.47 | 403.96 | 602.05 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 8972 | 8965 | 8947 | 8905 | 8830 | 8730 | 8730 | 8730 | 8730 [ 89.06 | 89.55 | 89.75 |ixw
Water heating fuel, kWh/month

| 184.99 | 162.36 | 168.89 | 149.41 | 14568 | 128.80 | 120.98 | 136.51 | 137.45 | 155.05 | 166.45 | 179.57 |

5(219a)1...12 = 1836.12 {219
Annual totals

Space heating fuel - main system 1 2864.14

Water heating fuel 1836.12
Electricity for pumps, fans and electric keep-hot (Table 4f)
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central heating pump or water pump within warm air heating unit {234
boiler flue fan {2

Total electricity for the above, kWh/year
Electricity for lighting (Appendix L) {230
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {238}

kWi\ul(\e/lear Fuelprice costF:ZI/ear
Space heating - main system 1 X x0.01=
Water heating X x0.01 = (4
Pumps and fans X x0.01 = {349
Electricity for lighting X x0.01=
Additional standing charges {254
Total energy cost (240)...(242) + (245)...(254) =
Energy cost deflator (Table 12) _ {358]
Energy cost factor (ECF)
SAP value
SAP rating (section 13) TRt
SAP band

b year e counh (& Conyeer
Space heating - main system 1 X =
Water heating X = {384}
Space and water heating (261) + (262) +(263) +(264) = {2835}
Pumps and fans X = {287}
Electricity for lighting X = {288}
Total CO,, kg/year (265)..(271) =
Dwelling CO, emission rate (272) + (4) = {373
El value
El rating (section 14)
El band

kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ \I;ZzaeIgy
Space heating - main system 1 2864.14 X = 349425 | izsn)
Water heating 1836.12 X = 2240.07 | (264}

pace and water heating + + + = . {285}
s d heati (261) + (262) + (263) + (264) 5734.32

Pumps and fans 75.00 X = 230.25
Electricity for lighting 356.44 X = 1094.28 | {68
Primary energy kWh/year 7058.85 {273}

Dwelling primary energy rate kWh/m2/year 87.28 {373}
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SAP W orksheet \\\\\%\\\\\\\
Design - Draft W

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

21/10/2021

T322-E-7 Greenwood EOT, David Wilson Homes

Area (m?) Average storey Volume (m?3)
height (m}

Lowest occupied {ia} x Qs = {2a}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {4}

Dwelling volume (3a)+(3b) +{(3c) + (3d)...(3n) =
Number of chimneys |I| x40 = |I|
Number of open flues III x20= Iil {8
Number of intermittent fans x10= {Fa)
Number of passive vents |I| x10= |I| {Fin
Number of flueless gas fires Iil x40 = Iil
Infiltration due to chimneys, flues, fans, PSVs (6a) +{6b) + (7a) +{7b} + (7c) = +{5)= {8}
If a pressurisation test has been carried out or isintended, proceed to {17), otherwise continue from (9) to (16)

Air permeability value, 50, expressed in cubic metres per hour persquare metre of envelope area {17
If based on air permeability value, then (18) = [(17) + 20] + {8), otherwise (18) = (16} {18}

Number of sides on which the dwelling is sheltered {19}
Shelter factor 1-[0.075x (19)] =
Infiltration rate incorporating shelter factor (18) x (20) = {31}

Infiltration rate modified for monthly-wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
[ 510 | 500 | 490 | 440 | 430 | 38 | 38 [ 370 | 400 | 430 | 450 | 470 |ax
Wind factor (22)m + 4
[ 128 | 125 | 123 | 110 | 108 | 095 | 095 | 093 [ 100 | 108 [ 113 | 118 |
Adjusted infiltration rate (allowing for shelter and wind factor) (21) x (22a)m
[ 040 | 039 | 038 | 035 | 034 | 030 | 030 | 029 | 031 | 034 [ 035 | 037 |
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
| 058 | o058 0.57 0.56 0.56 0.54 0.54 0.54 0.55 056 | 056 | 057 |iaa
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Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)

[ 058 | 058 | 057 | 056 | 056 | 054 | 054 [ 054 | o055 | 05 [ o056 | 057 |
Element ai:isé,z Op(::;ngs N:_\t’ ::ea L‘:v\/l:t;lt(e AxUW/K I;dv/?::ek Akj(/ll((,
Door [ 176 |x| 110 |=| 194 |
Window [ 1678 | x| 124 |=| 2074 |
Roof window [ 404 |x| 142 |=| 572 |
Ground floor | 3880 | x| 014 |=| 543 |
External wall [ 9751 | x| 027 |=| 2633 |
External wall [ 190 |x| 030 |=] o057 |
Party wall [ 7222 | x| o000 |=| o000 |
External wall [ 1662 | x| 022 |=| 366 |
Roof [ 4365 | x| o016 |=| 698 |
Roof [ 280 |x| 017 |=] o048 | {30
Total area of external elements A, m? {31}
Fabric heat loss, W/K = S(A x U) (26)...(30) + (32) =
Heat capacity Cm = 3{A x k) (28)...{30) + (32) +(32a)...{32¢) = N/A {34}
Thermal mass parameter {TMP) in kJ/m2K {35}
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33)+(36) = {37
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 4820 | 4794 | 4768 | 4649 | 4627 | 4523 | 4523 | 4504 | 4563 | 4627 | 4672 | 4719 |
Heat transfer coefficient, W/K (37)m + (38)m

[ 130.85 | 13059 | 130.34 | 129.14 | 12892 | 127.88 | 12788 | 127.69 | 12828 | 128.92 [ 12937 | 129.84 |
Average = 3(39)1...12/12 = 129.14 {35}

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 118 | 118 | 118 | 116 1.16 1.15 1.15 1.15 116 | 116 | 117 | 117
Average = 5(40)1...12/12 = 1.16 {40}

Number of days in month (Table 1a)

[ 31200 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 [ 3100 | 3000 | 3100 | 30,00 | 31.00 |:iae

Assumed occupancy, N {42}
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 101.18
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 1c x (43)

111.30 | 107.25 | 10320 | 9915 | 9511 | 9106 | 9106 | 9511 | 99.15 | 103.20 | 107.25 | 111.30 |

S(a1..12=| 121413 | aa

Energy content of hot water used = 4.18 x Vd,mx nm % Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 165.05 | 144.35 | 148.96 | 129.87 | 124.61 | 107.53 | 99.64 | 11434 | 11570 | 134.84 | 147.19 | 159.84 |
S(45)1..12= | 1591.92

i
b

Distribution loss 0.15 x {45)m
| 2476 | 2165 | 2234 | 1948 | 1869 | 1613 | 1495 | 1715 | 1736 | 2023 | 22.08 | 23.98 |ias)

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

&

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)
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[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |&wm

Primary circuit loss for each month from Table 3

| 000 | o000 | o000 | o000 | o000 | o000 | o000 | 000 | 000 | 000 | 000 | 000 [

Combi loss for each month from Table 3a, 3b or 3¢

[ 1415 | 1277 | 1411 | 1362 | 1404 | 1355 | 1397 [ 1402 | 1359 | 1408 | 1367 | 1414 |su

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

[ 179.20 | 157.12 | 163.07 | 143.49 | 13865 | 121.08 | 11362 | 12836 | 129.29 | 148.92 | 160.86 | 173.98 |

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | o000 | o000 | o000 | o000 | o000 | 000 | 000 | 000 | 000 | 000 |
Output from water heater for each month (kWh/month) (62)m + (63)m

[ 179.20 | 157.12 | 163.07 | 143.49 | 13865 | 121.08 | 11362 | 12836 | 129.29 | 148.92 | 160.86 | 173.98 |

S(64)1..12=| 1757.64 |4}

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

| 5842 | 5119 | 5306 | 4659 | 4494 | 3914 | 3662 | 4152 | 4187 | 4836 | 5236 | 5668 |isn

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 169.21 | 169.21 | 169.21 | 169.21 | 169.21 | 169.21 | 169.21 | 169.21 | 169.21 | 169.21 [ 169.21 | 169.21 | s

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

| 6141 | 5454 | 4435 | 3358 | 2510 | 2119 | 2290 | 2976 | 39.95 | 5072 | 59.20 | 63.11 |isn

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

| 407.23 | 41145 [ 40081 | 378.14 | 349.52 | 32262 | 304.65 | 300.43 | 311.08 | 333.75 | 36236 | 389.26 | s

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

| 5474 | 5474 | 5474 | 5474 | 5474 | 5474 | 5474 | 5474 | 5474 | 5474 | 5474 | 5474 |isn

Pump and fan gains (Table 5a)

| 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 [y

Losses e.g. evaporation (Table 5)

| -112.80 [ -112.80 [ -112.80 | -112.80 | -112.80 | -112.80 | -112.80 | -112.80 | -112.80 [ -112.80 | -112.80 | -112.80 | {71}

Water heating gains (Table 5)

| 7852 | 7618 | 7131 | 6470 | 6041 | 5436 | 4923 [ 5581 | 5815 | 6499 | 7272 | 7619 |ovm
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m+ (72)m

| 661.29 | 656.31 | 630.62 | 590.56 | 549.17 | 512.32 | 490.92 | 500.15 | 523.32 | 563.61 | 608.43 | 642.70 | v

A

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
South | 077 |x| 48 |x| 4675 |xoox| o072 |x| o070 |=[ 7871 o
West l 077 |x| 255 [x| 1964 |xoox| 072 |x| o070 |=| 1749 |
North [ 077 |x| 752 |x| 1063 |x09x| 072 [x| o070 |=[ 2793 |
North [ 100 [x| 327 |x| 1569 |xoox| 072 |x| o070 |=[ 2327 [|oa
East [ 077 |x| 18 |[x| 1964 |xo9x| 072 |x| o070 |=[ 1297 |
South [ 100 |[x| o077 [x| 4564 |x09x| 072 |x| 070 |=| 1594 |

Solar gains in watts 3(74)m...(82)m

| 176.31 | 314.26 | 474.01 | 672.50 | 839.24 | 873.20 | 825.04 | 693.06 | 540.79 | 358.52 | 213.55 | 149.44 |:ix3

Total gains - internal and solar (73)m + {83)m

| 837.60 | 970.58 | 1104.63 | 1263.06 | 1388.41 | 138552 | 1315.96 [ 1193.21 | 1064.11 | 922.13 | 821.97 | 792.14 |4
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Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {95}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 099 | o098 | 096 | 08 | 075 | o056 | 042 | 048 | 073 | 093 [ 098 | o099

fe?
75
o

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

| 1968 | 1988 | 2018 | 2057 | 2084 | 2096 | 2099 | 2099 | 20.89 | 2052 | 2003 | 19.64 |wn

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

| 1994 | 1994 | 1994 | 1995 | 1995 | 1996 | 1996 [ 19.96 | 19.95 | 1995 [ 19.95 | 19.94 |isn

Utilisation factor for gains for rest of dwelling n2,m

[ 099 | 097 | 094 | o8 | 069 | 048 | 032 | 038 | 065 | 090 [ 097 | o099

(552
7

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

| 1819 | 1848 | 1892 | 1945 | 1980 | 19.93 | 1995 | 19.95 | 1987 | 1941 | 1871 | 1814 |

Living area fraction Living-area + (4) = 0.22 {91}

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

| 1852 | 1879 | 1920 | 1970 | 2003 | 2016 | 2018 | 2018 | 2009 | 1966 | 19.00 | 18.47 |

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1837 | 1864 [ 19.05 | 1955 | 19.88 | 2001 | 2003 | 2003 | 1994 [ 1951 | 1885 | 1832 |uy

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

| 098 | 096 [ 093 | 084 | o069 | 049 | 033 | 038 | o065 | 08 | 097 | 098
Useful gains, nmGm, W {94)m x {84)m

s

| 821.16 | 936.45 | 1027.30 | 1065.42 | 952.71 | 673.94 | 436.20 | 45854 | 691.65 | 818.91 | 793.69 | 779.44 | iwu)

Monthly average external temperature from Table Ul

[ 430 | 49 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 [ 1060 | 710 | 420

&

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

| 1840.69 | 1793.83 [ 1635.66 | 1374.99 | 1054.22 | 691.64 | 438.76 | 463.32 | 749.72 [ 1148.22 | 1520.20 | 1832.83 | 87}
Space heating requirement, kWh/month 0.024 x:[{97)m -.(95)m] x {41})m

| 758.53 | 576.16 | 452.62 | 22289 | 7552 | 000 | 000 | 000 | 000 | 24501 [ 523.08 | 783.72 |
5(98)1..5,10...12 = o8
Space heating requirement kWh/m?/year (98) + (4) {30

Space heating

Pt
<

Fraction of space heat from secondary/supplementary system (table 11)

Fraction of space heat from main system(s) 1-(201)= 1.0

o

Fraction of space heat from main system 2

Gt 2 i
AR o S B

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00
Fraction of total space heat from main system:2 (202) x (203) =
Efficiency of main system 1 (%) 90.50
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system 1), kWh/month
| 838.15 | 636.65 | 500.13 | 246.29 | 83.45 | 0.00 0.00 000 | 000 | 27073 | 577.99 | 865.99 |

5{211)1..5,10..12= | 4019.38 | {231}

Water heating

Efficiency of water heater
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| 89.87 | 89.79 | 89.63 | 89.22 | 8840 | 8730 | 8730 | 8730 | 8730 [ 89.26 | 89.73 | 89.90 |
Water heating fuel, kWh/month

| 199.40 | 174.98 | 181.94 | 160.83 | 156.84 | 138.69 | 130.14 | 147.03 | 148.10 | 166.84 | 179.28 | 193.52 |

5{219a)1..12=| 1977.59 | {239}

Annual totals

Space heating fuel - main system 1 4019.38

Water heating fuel 1977.59
Electricity for pumps, fans and electric keep-hot (Table 4f)

[ et
s

Additional standing charges 120.00 {2513

central heating pump or water pump within warm air heating unit

boiler flue fan
Total electricity for the above, kWh/year 75.00 {231}
Electricity for lighting (Appendix L) 433.78 {4323
Total delivered energy for all uses (211)...(221) +(231} +{(232)...(237b) = {238}

kWi\ul(\e/lear Fuelprice cost :;eyear

Space heating - main system 1 X x0.01= {348
Water heating % x0.01=
Pumps and fans X x0.01= {249y
Electricity for lighting X x0.01= {351

Total energy cost (240)..(242) + (245)...(254) = 395.80 {255}

Energy cost deflator (Table 12) 0.42 {258}
Energy cost factor (ECF)
zii \rI:tiuneg (section 13) —

-
e o
~
g
Lry 1yl

Whyear s COMwh (5 Colvear
Space heating - main system 1 4019.38 x = 868.19 | (x5}
Water heating 1977.59 X = 427.16 | {284y

Space and water heating (261) + (262) +(263) +(264) = 1295.35 {385}

Pumps and fans 75.00 X =

Electricity for lighting 433.78 X =

Total CO,, kg/year (265)...(271) =

Dwelling CO, emission rate (272) + (4) = {273}

El value

El rating (section 14)

El band
kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ 5:::gy

Space heating - main system 1 X = {3543

Water heating X = {2543
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pace an water eatlng + + + = . {3
s d heati (261) + (262) + (263) + (264) 7316.30

Pumps and fans 75.00 X 3.07 = 230.25 {
Electricity for lighting 433.78 X 3.07 1331.69 {:

Primary energy kWh/year 8878.24 {270

Dwelling primary energy rate kWh/m2/year 80.06 {273
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SAP W orksheet \\\\%“\\\\\\
Design - Draft 4

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

29/01/2021

B51F OOEC Type 51 EQT, Barratt Developments plc

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&iy
Number of intermittent fans x10= {Fa)
Number of passive vents III III
Number of flueless gas fires |I| |I|

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) + (6b) + (7a) + (7b) + (7c) = +(5)= 0.16 {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.4

Number of sides on which the dwelling is sheltered

Shelter factor 1-[0.075x(19)] = 0.78 {30}

w
g
PSS

Infiltration rate incorporating shelter factor (18) x(20) = 0.32 {213

Infiltration rate modified for monthly wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 041 | 040 | 039 | 035 | 034 | 030 | 030 [ 029 | 032 | 034 [ 036 | 037 |
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
058 | 058 | 058 | 056 | 056 | 055 0.55 0.54 0.55 056 | 056 | 057 |daa;

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

[ 058 | 058 | 058 | 056 | 056 | 055 | 055 | 054 | 055 | 056 | 056 | o057

Element Gross Openings Net area U-value AxUW/K K-value, A XK,
area, m? m? A, m? W/m2K kJ/m2.K ki/K
Door [ 428 |x[ 1270 |=[ 728 |
Window [ 1039 | x| 124 |=| 1284 |
Ground floor | 3843 | x| 014 |=| 538 | {283
External wall [ 7074 | x| 027 |=| 19.10 |
Party wall [ 3991 | x| 000 |[=] o000 |
Roof [ 3843 | x| o011 |=[ 423 |
Total area of external elements A, m?
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = S(A x k) (28)...030) + (32) + (32a)...(32¢) = £34)
Thermal mass parameter {TMP) in kJ/m2K
Thermal bridges: 3(L x W) calculated using Appendix K {34
Total fabric heat loss (33)+(36) = {37
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 3597 | 3577 | 3558 | 3467 | 3450 | 3371 | 3371 | 3356 | 3401 | 3450 | 3484 | 3520 |
Heat transfer coefficient, W/K (37)m + (38)m

| 90.85 | 9065 | 9045 | 8955 | 8938 | 8858 | 8358 | 8844 | 8889 | 8938 | 89.72 | 90.08 |

Average = 5(39)1...12/12 = 89.54

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 118 | 118 | 118 | 117 1.16 1.15 1.15 115 116 | 116 | 117 | 117 |
Average = 5(40)1...12/12 = 1.17

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30.00 | 3100 |:sey

Assumed occupancy, N
Annual average hot water usage in litres per day Vd,average = {25 x N) + 36 91.21 }
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 1c x (43)

10034 | 96.69 | 9304 | 8939 | 8574 | 8209 | 8209 | 8574 | 8939 [ 9304 | 9669 | 10034 |

S{48)1..12=| 109457 |4

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 14879 | 130.14 | 13429 [ 117.08 | 11234 | 9694 | 89.83 | 103.08 | 10431 | 121.56 | 132.70 | 144.10 |
S(45)1..12= [ 1435.15

g

Distribution loss 0.15 x {45)m

| 2232 | 1952 [ 2014 | 1756 | 1685 | 1454 | 1347 | 1546 | 1565 | 1823 | 19.90 | 2161 |ias

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

Lot
b

[ 000 | 000 | o000 | o000 | o000 | 000 | o000 | o000 | o000 | 000 | 000 | o0.00
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000

Primary circuit loss for each month from Table 3

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |im

Combi loss for each month from Table 3a, 3b or 3¢

| 1411 | 1273 | 1406 | 1356 | 13.99 | 1350 | 13.93 | 1397 | 1354 | 1403 | 13.62 | 1410 |
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Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 162.01 | 142.86 | 14835 | 130.64 | 126.33 | 110.44 | 103.76 | 117.05 | 117.85 | 135.59 | 14632 | 158.20 |isa

Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |
Output from water heater for each month (kWh/month) (62)m + (63)m

| 162.91 | 142.86 | 148.35 | 130.64 | 126.33 | 11044 | 103.76 | 117.05 | 117.85 | 135.59 | 146.32 | 158.20 |

S(64)1..12=| 160029 | a4

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

| 5300 | 4645 | 4817 | 4232 | 4085 | 3561 | 3335 | 3777 | 3807 | 4393 | 4753 | 5144 |y

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 144.03 | 14403 | 14403 | 144.03 | 14403 | 14403 | 144.03 | 14403 | 14403 | 144.03 | 144.03 | 14403 | s

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

| 5126 | 4553 | 37.03 | 2803 | 2095 | 1769 | 1912 | 2485 | 3335 | 4234 | 4942 | 5269 |isw)

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

| 317.54 | 32084 | 312.53 | 294.86 | 272.54 | 251.57 | 23756 | 234.26 | 24257 | 260.24 | 282.56 | 303.53 |isw

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

| 5180 | 5180 [ 51.80 | 5180 | 51.80 | 5180 | 5180 | 51.80 | 5180 | 51.80 | 51.80 | 51.80 |8

Pump and fan gains (Table 5a)

[ 300 | 300 | 300 | 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 |ivoy

Losses e.g. evaporation (Table 5)

| -96.02 | 96.02 | -96.02 | -96.02 | 96.02 | -96.02 | 96.02 | 96.02 | -96.02 | -96.02 | -96.02 | -96.02 |7}

Water heating gains (Table 5)

| 7124 | 6913 [ 6474 | 5878 | 5490 | 4946 | 4483 | 5076 | 5287 | 59.04 | 66.01 | 69.14 |wa
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71}m +{72)m

| 542.86 | 53831 [ 517.12 | 484.48 | 451.22 | 42153 | 404.32 | 412,69 | 431.60 | 464.45 | 500.81 | 528.17 |73

Access factor Area Solar flux g FF Gains
Table 6d m? w/m? specific data specific data w
or Table 6b or Table 6¢
West ' 077 |x|[ 495 [x| 1964 |xoox| o071 |x| o070 |=| 3348 |
North | o077 |x| 132 |x| 1063 |x09x| o071 [x| o070 |=| 48 |y
East [ 077 [x| 412 [x| 1964 |xoox| o071 |x| o070 |=[ 2787 o

Solar gains in watts 3(74)m...(82}Jm

| 66.19 | 12926 | 21336 | 313.49 | 387.26 | 398.02 | 378.26 | 322.69 | 24876 | 153.41 | 82.47 | 5448 |isy

Total gains - internal and solar (73)m +{83)m

| 609.05 | 667.57 | 730.47 | 797.97 | 838.48 | 81955 | 782.58 | 73538 | 680.36 | 617.86 | 583.27 | 582.66 | iz

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {85}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 098 | 096 | 094 | o088 | 078 | 062 | 048 [ 052 | 074 | 091 [ 096 | o098 |

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

| 1944 | 1962 | 1994 | 2036 | 2070 | 2090 | 2097 [ 2096 | 2081 | 2037 | 19.84 | 19.40 |wn

Temperature during heating periods in the rest of dwelling from Table 9, Th2("C)
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[ 1993 | 1994 | 1994 | 1995 | 1995 | 1996 | 1996 [ 19.96 | 19.95 | 1995 [ 19.95 | 19.94 |m

Utilisation factor for gains for rest of dwelling n2,m

| 097 | 096 | 093 | 08 | 073 | 054 | 037 | 042 | 067 | 08 | 095 | 097 [

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

| 1788 | 1815 | 1861 | 1919 | 1963 | 1988 | 1994 [ 1994 | 1979 | 1923 | 1847 | 17.84 oo

Living area fraction Living area + {4) =

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

| 1857 | 1880 | 1919 | 1970 | 2010 | 2033 | 2040 [ 2039 | 2024 | 1973 | 19.07 | 1853 |isn

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1842 | 1865 | 1904 | 1955 | 1995 | 2018 | 2025 [ 2024 | 2009 | 1958 | 18.92 | 1838 |am

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

i
P

[ 096 | 095 | 091 | 084 | 073 | 056 | 040 | 045 | 068 | 087 [ 094 | 097
Useful gains, nmGm, W {94)m x {84)m

| 584.99 | 631.09 | 66690 | 673.77 | 610.60 | 458.83 | 314.87 | 327.66 | 460.99 | 537.51 | 549.68 | 562.42 | us)

Monthly average external temperature from Table Ul

[ 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 1282.72 | 1245.99 | 1134.66 | 953.80 | 737.48 | 494.36 | 322.94 | 33938 | 532.40 | 802.71 | 1060.54 | 1276.91 | 87
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

| 519.11 [ 41322 [ 34801 | 20163 | 9440 | 000 | o000 | o000 | 000 | 19731 | 367.82 | 53159 |
5(98)1..5,10..12= [ 2673.07 | {au

Space heating requirement kWh/m?/year (98) + (4) 34.78

Fraction of space heat from secondary/supplementary system (table 11)

Fraction of space heat from main system(s) 1-(201)= 1

(=]

o
ot o] g
[ T 5 T
S (s et

Fraction of space heat from main system 2

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00
Fraction of total space heat from main system 2 (202) x (203) = {205
Efficiency of main system 1 (%) {308}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system:1}, kWh/month
| 573.60 | 45659 | 38454 | 22279 | 10430 | 0.0 0.00 000 | 000 | 21802 | 406.43 | 587.39 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 8071 | 8966 | 8952 | 8921 | 8864 | 8730 | 8730 | 8730 | 8730 [ 89.17 | 8957 | 89.75 |
Water heating fuel, kWh/month

| 18158 | 15935 | 165.71 | 146.43 | 142.51 | 12651 | 118.86 | 134.08 | 134.99 | 152.06 | 163.36 | 176.28 |

5(219a)1...12 = 1801.73 {219
Annual totals

Space heating fuel - main system 1 2953.67

Water heating fuel 1801.73
Electricity for pumps, fans and electric keep-hot (Table 4f)
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central heating pump or water pump within warm air heating unit {234
boiler flue fan {2

Total electricity for the above, kWh/year
Electricity for lighting (Appendix L) {230
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {238}

kWi\ul(\e/lear Fuelprice costF:ZI/ear
Space heating - main system 1 X x0.01=
Water heating X x0.01 = (4
Pumps and fans X x0.01 = {349
Electricity for lighting X x0.01=
Additional standing charges {254
Total energy cost (240)...(242) + (245)...(254) =
Energy cost deflator (Table 12) _ {358]
Energy cost factor (ECF)
SAP value
SAP rating (section 13) TRt
SAP band

b year e counh (& Conyeer
Space heating - main system 1 X =
Water heating X = {384}
Space and water heating (261) + (262) +(263) +(264) = {2835}
Pumps and fans X = {287}
Electricity for lighting X = {288}
Total CO,, kg/year (265)..(271) =
Dwelling CO, emission rate (272) + (4) = {373
El value
El rating (section 14)
El band

kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ \I;ZzaeIgy
Space heating - main system 1 2953.67 X = 3603.47 | s}
Water heating 1801.73 X = 219811 | 264

pace and water heating + + + = . {285}
s d heati (261) + (262) + (263) + (264) 5801.58 | {:a%

Pumps and fans 75.00 X = 230.25
Electricity for lighting 362.12 X = 111171 | {88
Primary energy kWh/year 7143.54 {273}

Dwelling primary energy rate kWh/m2/year 92.94 {373}
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SAP W orksheet \\\\%“\\\\\\
Design - Draft 4

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

29/01/2021

B51F OOMC Type 51 Mid Terr, Barratt Developments plc

Area (m?) Average storey Volume (m?3)
height (m}

Lowest occupied 38.43 {lal x \ RN
+1 38.43 (b X | 256 | = 98.38

Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41

Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = 187.15 %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&iy
Number of intermittent fans x10= {Fa)
Number of passive vents III III
Number of flueless gas fires |I| |I|

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) + (6b) + (7a) + (7b) + (7c) = +(5)= 0.16 {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.4

Number of sides on which the dwelling is sheltered

Shelter factor 1-[0.075x(19)] = 0.93 {30}

—
&
T

Infiltration rate incorporating shelter factor (18) x(20) = 0.38 {213

Infiltration rate modified for monthly wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 048 | 047 | 047 | 042 | 041 | 036 | 036 | 035 | 038 | 041 [ 043 | o045 |ian
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
062 | o061 | 061 | 059 | 058 | 057 0.57 0.56 0.57 058 | 059 | 060 |idaa;

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
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[ 062 | o061 | o061 | 059 [ o058 | 057 | 057 | 056 | 057 [ 058 | 059 | o060

Element Gross Openings Net area U-value AxUW/K K-value, A XK,
area, m? m? A, m? W/m2K kJ/m2.K ki/K
Door [ 428 | x| 170 | =] 728 |
Window [ 907 |x| 124 |=1[ 1121 |
Ground floor [ 3843 | x| 012 |=| 461 | 384
External wall [ 3046 | x| 027 |=| 822 |
Party wall | 8318 | x| 000 |=| o000 |
Roof [ 3843 | x| o011 |=[ 423 |
Total area of external elements A, m?
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = S(A x k) (28)...030) + (32) + (32a)...(32¢) = £34)
Thermal mass parameter {TMP) in kJ/m2K
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33)+(36) = {37
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 3813 | 3785 | 3757 | 3628 | 3603 | 3490 | 3490 | 3470 | 3534 | 3603 | 3652 | 37.04 |os
Heat transfer coefficient, W/K (37)m + (38)m

[ 7939 | 79.11 | 7884 | 7754 | 7730 | 7617 | 7617 | 7596 | 7660 | 7730 | 77.79 | 7830 |

Average = 5(39)1...12/12 = 77.54

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 1203 | 103 | 1203 | 101 1.01 0.99 0.99 0.99 100 | 101 | 101 | 102 |
Average = 5(40)1...12/12 = 1.01

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30.00 | 3100 |:sey

Assumed occupancy, N
Annual average hot water usage in litres per day Vd,average = {25 x N) + 36 91.21 }
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 1c x (43)

10034 | 96.69 | 9304 | 8939 | 8574 | 8209 | 8209 | 8574 | 8939 [ 9304 | 9669 | 10034 |

S{48)1..12=| 109457 |4

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 14879 | 130.14 | 13429 [ 117.08 | 11234 | 9694 | 89.83 | 103.08 | 10431 | 121.56 | 132.70 | 144.10 |
S(45)1..12= [ 1435.15

g

Distribution loss 0.15 x {45)m

| 2232 | 1952 [ 2014 | 1756 | 1685 | 1454 | 1347 | 1546 | 1565 | 1823 | 19.90 | 2161 |ias

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

Lot
b

[ 000 | 000 | o000 | o000 | o000 | 000 | o000 | o000 | o000 | 000 | 000 | o0.00
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000

Primary circuit loss for each month from Table 3

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |im

Combi loss for each month from Table 3a, 3b or 3¢

| 1411 | 1273 | 1406 | 1356 | 13.99 | 1350 | 13.93 | 1397 | 1354 | 1403 | 13.62 | 1410 |
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Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 162.01 | 142.86 | 14835 | 130.64 | 126.33 | 110.44 | 103.76 | 117.05 | 117.85 | 135.59 | 14632 | 158.20 |isa

Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |
Output from water heater for each month (kWh/month) (62)m + (63)m

| 162.91 | 142.86 | 148.35 | 130.64 | 126.33 | 11044 | 103.76 | 117.05 | 117.85 | 135.59 | 146.32 | 158.20 |

S(64)1..12=| 160029 | a4

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

| 5300 | 4645 | 4817 | 4232 | 4085 | 3561 | 3335 | 3777 | 3807 | 4393 | 4753 | 5144 |y

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 144.03 | 14403 | 14403 | 144.03 | 14403 | 14403 | 144.03 | 14403 | 14403 | 144.03 | 144.03 | 14403 | s

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

| 5283 | 4692 | 3816 | 2889 | 2159 | 1823 | 1970 | 2561 | 3437 | 4364 | 5093 | 5430 |ww

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

| 317.54 | 32084 | 312.53 | 294.86 | 272.54 | 251.57 | 23756 | 234.26 | 24257 | 260.24 | 282.56 | 303.53 |isw

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

| 5180 | 5180 [ 51.80 | 5180 | 51.80 | 5180 | 5180 | 51.80 | 5180 | 51.80 | 51.80 | 51.80 |8

Pump and fan gains (Table 5a)

[ 300 | 300 | 300 | 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 |ivoy

Losses e.g. evaporation (Table 5)

| -96.02 | 96.02 | -96.02 | -96.02 | 96.02 | -96.02 | 96.02 | 96.02 | -96.02 | -96.02 | -96.02 | -96.02 |7}

Water heating gains (Table 5)

| 7124 | 6913 [ 6474 | 5878 | 5490 | 4946 | 4483 | 5076 | 5287 | 59.04 | 66.01 | 69.14 |wa
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71}m +{72)m

| 544.42 | 539.70 | 518.25 | 485.34 | 451.86 | 422.07 | 404.90 | 413.45 | 432.62 | 465.74 | 50232 | 529.78 | {73

Access factor Area Solar flux g FF Gains

Table 6d m? w/m? specific data specific data w
or Table 6b or Table 6¢
East ' 077 |x|[ 495 [x| 1964 |xoox| o071 |x| o070 |=| 3348 |irs
West | o077 |x| 412 |x| 1964 |x09x| o071 |[x| o070 |=| 2787 |y

Solar gains in watts 3(74)m...(82)m

| 6135 | 12002 | 197.66 | 288.27 | 353.29 | 361.66 | 34431 [ 29576 | 229.89 | 14242 | 7650 | 5045 |ix3

Total gains - internal and solar{73)m +{83)m

| 605.78 | 659.72 | 715.90 | 773.61 | 805.15 | 783.73 | 749.21 | 709.20 | 662.51 | 608.16 | 578.82 | 580.24 | a4}

Temperature during heating periods in the living area from Table 9, Th1("C) 21.00 {35}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 098 | 097 | 094 | o8 | 076 | 059 | 044 [ 048 | 071 | 090 [ 097 | o098 |

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

| 1980 | 1996 | 2023 | 2057 | 20582 | 2096 | 2099 | 2099 | 2090 | 2058 | 2014 | 19.77 |isn

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

[ 2006 | 2006 | 2006 | 2008 | 2008 | 2009 | 20090 [ 2009 | 2009 | 2008 | 2007 | 2007 |:iea
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Utilisation factor for gains for rest of dwelling n2,m

(552
7

[ 097 | 09 | 093 | o085 [ 071 | o052 | 035 | 039 | o064 [ 08 | 096 | o098

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

| 1847 | 1870 [ 19.09 | 1957 | 19.90 | 2006 | 2009 | 20.09 | 2000 [ 1959 | 1897 | 1844 |

(o1
Pt

Living area fraction Living area + {4) =

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

[ 1905 | 1925 | 1959 | 2001 | 2031 | 2045 | 2048 | 2048 | 2040 | 2003 | 19.48 | 19.02 |

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1890 | 19.10 | 1944 | 1986 | 2016 | 2030 | 2033 | 2033 | 2025 | 19.88 | 19.33 | 18.87 |

Utilisation factor for gains, nm

s

| 097 | 095 | 092 | 084 | 072 | 053 | 038 | o042 [ o065 | 087 | 095 | 097
Useful gains, nmGm, W {94)m x {84)m

| 585.52 | 628.00 | 657.94 | 653.50 | 577.10 | 418.22 | 28158 | 29436 | 432.94 | 52865 | 54871 | 563.41 | {am)

Monthly average external temperature from Table Ul

2]
2

| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 4.20

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

[ 1159.23 [ 1123.48 [ 1020.13 | 850.03 | 653.63 | 434.38 | 284.38 | 29862 | 471.01 | 717.12 | 95172 | 1149.01 | 87}
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

| 426.84 | 332.96 | 269.47 | 14150 | 56.94 | 000 | 000 | o000 | o000 | 14022 [ 29017 | 435.69 |
3(98)1..5,10..12= | 2093.79 | {a%)

Space heating requirement kWh/m?/year (98) + (4) 27.24 {39}

Fraction of space heat from secondary/supplementary system (table 11)

o

Fraction of space heat from main system(s) 1-{201)= 1.0

Fraction of space heat from main system 2

[ 7
[ %
i -

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00 {3043
Fraction of total space heat from main system 2 (202) x (203) =
Efficiency of main system 1 (%) 90.50
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {(main system 1), kWh/month
| 471.65 | 367.91 | 297.76 | 156.35 | 62.92 0.00 0.00 000 | 000 | 154.94 | 32062 | 481.42 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 8959 | 8951 | 8934 | 8894 | 8827 | 8730 | 8730 | 8730 | 8730 | 8890 | 89.40 | 89.62 |ixiw
Water heating fuel, kWh/month

| 181.83 | 159.60 | 166.05 | 146.89 | 143.11 | 126,51 | 118.86 | 134.08 | 134.99 | 152.52 | 163.66 | 176.52 |

5(219a)1..12 =
Annual totals
Space heating fuel - main system 1
Water heating fuel

Electricity for pumps, fans and electric keep-hot (Table 4f)

central heating pump or water pump within warm air heating unit 30.00
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Additional standing charges 120.00 {2513

boiler flue fan {230
Total electricity for the above, kWh/year {231}
Electricity for lighting (Appendix L) {4323
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {238}

kWi\ul(\e/lear Fuelprice cost :;eyear
Space heating - main system 1 X x0.01= {348
Water heating X x0.01=
Pumps and fans X x0.01= {249y
Electricity for lighting X x0.01= {351

Total energy cost {240)...(242) +(245)...(254) = 322.43 {255}

Energy cost deflator (Table 12) 0.42 {255}
Energy cost factor (ECF)
zii \rI:tiuneg (section 13) —

-
o
B
PR
Lol I

Wb year s O (5 COulyear
Space heating - main system 1 231358 X = 499.73 | fzs1)
Water heating 1804.62 X = 389.80 | e

Space and water heating (261) + (262) +(263) +(264) = 889.53 {385}

Pumps and fans 75.00 X =
Electricity for lighting 373.18 X =
Total CO,, kg/year (265)...(271) =
Dwelling CO, emission rate (272) + (4) = {273}
El value
El rating (section 14)
El band
kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ 5:::gy
Space heating - main system 1 X = {3543
Water heating X = {2543
Space and water heating (261) + (262) +(263) +(264) = HECRY
Electricity for lighting X = {2883
Primary energy kWh/year {37

Dwelling primary energy rate kWh/m2/year 83.27 {373}
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SAP W orksheet \\\\%“\\\\\\
Design - Draft 4

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

29/01/2021

B52F OOEC Type 52 EQT, Barratt Developments plc

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&iy
Number of intermittent fans x10= {Fa)
Number of passive vents III III
Number of flueless gas fires |I| |I|

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) +(6b) + (7a) #+{7h) + (7c) = +{5)= {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} {18}
Number of sides on which the dwelling is sheltered {153}
Shelter factor 1-[0.075x (19)] =
Infiltration rate incorporating shelter factor (18) x (20) = {21}
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 039 | 038 | 038 | 034 | 033 | 029 | 029 [ 028 | 031 | 033 [ 035 | o036 |
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
058 | 057 | 057 | 056 | 055 | 054 0.54 0.54 0.55 055 | 056 | 057 |daas

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

[ 058 | 057 | 057 | 056 | 055 | 054 | o054 | 054 | 055 | 055 [ o056 | o057

Element Gross Openings Net area U-value AxUW/K K-value, A XK,

area, m? m? A, m? W/m2K kJ/m2.K kJ/K
Door [ 428 |x[ 1270 |=[ 728 |
Window [ 1067 | x| 124 |=| 1319 |
Ground floor [ 4228 | x| 013 |=| 550 | {283
External wall [ 7461 | x| 027 |=| 2014 |
Party wall | 4478 | x| 000 |=| o000 |
Roof | 4228 | x| o011 |=[ 465 |
Total area of external elements A, m?
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = S(A x k) (28)...030) + (32) + (32a)...(32¢) = £34)
Thermal mass parameter {TMP) in kJ/m2K
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33}+(36) = {37}

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 3918 | 3898 | 3878 | 3785 | 3768 | 3686 | 3686 | 3671 | 3718 | 3768 | 3803 | 3840 |us
Heat transfer coefficient, W/K (37)m + (38)m

| 9627 | 9607 | 9587 | 9494 | 9476 | 9395 | 9395 [ 93.80 | 9426 | 9476 | 9511 | 9548 |

Average = 5(39)1...12/12 = 94.94

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 114 | 114 | 113 | 112 1.12 111 1.11 111 111 | 112 | 112 | 113 |
Average = 5(40)1...12/12 = 1.12

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30.00 | 3100 |:sey

Assumed occupancy, N
Annual average hot water usage in litres per day Vd,average = {25 x N) + 36 94.61 }
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 1c x (43)

104.07 | 10029 | 9651 | 9272 | 8894 | 8515 | 8515 | 8894 | 9272 [ 9651 | 100.29 | 104.07 |

S{44)1..12=| 113536 |4

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 15434 | 13499 | 13929 | 121.44 | 11652 | 10055 | 93.18 | 106.92 | 108.20 | 126.09 | 137.64 | 149.47 |
5(45)1..12= 1488.63

g

Distribution loss 0.15 x {45)m

| 2315 [ 2025 [ 2089 | 1822 | 1748 | 1508 | 1398 | 16.04 | 1623 | 1891 | 2065 | 2242 |ias

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

Lot
b

[ 000 | 000 | o000 | o000 | o000 | 000 | o000 | o000 | o000 | 000 | 000 | o0.00
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000

Primary circuit loss for each month from Table 3

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |im

Combi loss for each month from Table 3a, 3b or 3¢

| 1413 | 1275 | 1408 | 1358 | 1401 | 1352 | 1395 | 13.98 | 1355 | 14.05 | 13.64 | 1412 sy

URN: Type 52 EQT version 5
NHER Plan Assessor version 6.3.9

ARUN DISTRICT COUNCIL Y/156/21/DOC .
Page 2 SAP version 9.92



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

| 168.47 | 147.74 | 15337 | 135.02 | 13053 | 114.07 | 107.12 [ 12091 | 121.75 | 140.14 | 151.28 | 16358 |isa

Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |
Output from water heater for each month (kWh/month) (62)m + (63)m

| 168.47 | 147.74 | 153.37 | 135.02 | 130.53 | 114.07 | 107.12 | 12091 | 121.75 | 140.14 | 151.28 | 163.58 |

S(64)1..12=| 1653.99 | a4

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

| 5485 | 4807 | 4983 | 4377 | 4225 | 3681 | 3447 | 3905 | 3936 | 4544 | 49.18 | 5323 |y

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 152.62 | 15262 [ 15262 | 152.62 | 152.62 | 15262 | 152.62 | 15262 | 152.62 | 152.62 | 15262 | 152.62 | se)

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

| 5595 | 49.70 | 4042 | 3060 | 2287 | 1931 | 2086 | 2712 | 3640 | 4622 | 53.94 | 5751 v

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

| 341.35 | 34490 | 33597 | 316.97 | 292.98 | 270.43 | 25537 | 251.83 | 260.76 | 279.76 | 303.75 | 326.29 |is®

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

| 5281 | 5281 [ 5281 | 5281 | 5281 | 5281 | 5281 | 5281 | 5281 | 5281 | 5281 | 52.81 s

Pump and fan gains (Table 5a)

[ 300 | 300 | 300 | 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 |ivoy

Losses e.g. evaporation (Table 5)

| -101.75 | -101.75 | -101.75 | -101.75 | -101.75 | -101.75 | -101.75 | -101.75 | -101.75 | -101.75 | -101.75 | -101.75 |74}

Water heating gains (Table 5)

| 7372 | 7153 [ 6698 | 6080 | 5678 | 5113 | 4633 | 5248 | 5467 | 6107 | 6830 | 7154 |z
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71}m +{72)m

| 577.71 | 572.80 [ 55005 | 515.04 | 479.31 | 44755 | 429.24 | 438.11 | 458.51 | 493.73 | 53267 | 562.02 | {73

Access factor Area Solar flux g FF Gains
Table 6d m? w/m? specific data specific data w
or Table 6b or Table 6¢
West ' 077 |x|[ 495 [x| 1964 |xoox| o071 |x| o070 |=| 3348 |
North | o077 |x| 132 |x| 1063 |x09x| o071 [x| o070 |=| 48 |y
East [ 077 [x| 440 [x| 1964 |xoox| o071 |x| o070 |=[ 2976 |

Solar gains in watts 3(74)m...(82}Jm

| 68.08 | 13297 | 21946 | 322.39 | 398.16 | 409.18 | 388.89 | 331.82 | 255.86 | 157.81 | 84.83 | 56.04 |isu

Total gains - internal and solar (73)m +{83)m

| 645.79 | 705.77 | 76951 | 837.43 | 877.48 | 856.74 | 818.14 | 769.94 | 71437 | 651.54 | 617.50 | 618.06 | ixa)

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {85}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 098 | 097 | 095 | o089 | 079 | o063 | 049 [ 053 | 075 | 092 [ 097 | o098 |

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

[ 1952 | 1969 | 2000 | 2039 | 2072 | 2091 | 2098 [ 2097 | 2083 | 2041 | 19.90 | 1949 |wn

Temperature during heating periods in the rest of dwelling from Table 9, Th2("C)
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[ 1997 | 1997 | 1997 | 1998 | 1998 | 1999 | 1999 [ 19.99 | 1999 | 1998 | 19.98 | 19.98 |:xm

Utilisation factor for gains for rest of dwelling n2,m

| 097 | 096 | 094 | 087 | 074 | o056 | 038 | 043 | 068 | 08 | 096 | 098 [isn

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

| 1802 | 1827 | 1870 | 1926 | 1969 | 19.92 | 1998 [ 1997 | 1984 | 1930 | 1857 | 1797 |ism

Living area fraction Living area + (4) = 0.23

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

| 1836 | 1859 | 1900 | 1952 | 1992 | 2015 | 2020 [ 2020 | 2006 | 1955 | 1887 | 1832 |ism

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1821 | 1844 | 1885 | 1937 | 1977 | 2000 | 2005 [ 2005 | 1991 | 1940 | 1872 | 1817 |wm

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

i
P

[ 096 | 095 | 092 | 08 | 073 | 056 | 039 | 043 | o068 | 087 [ 095 | 097
Useful gains, nmGm, W {94)m x {84)m

| 622.68 | 67047 | 707.07 | 712.65 | 642.53 | 47592 | 318.54 | 333.19 | 482.29 | 569.77 | 58458 | 598.73 | {us)

Monthly average external temperature from Table Ul

[ 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 1339.25 | 1300.82 | 1183.72 | 993.63 | 764.86 | 507.02 | 324.59 | 34225 | 547.73 | 833.91 | 1105.68 | 1333.56 | 87
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

| 533.12 | 42359 [ 35463 | 20230 | 9101 | 000 | o000 | o000 | 000 [ 19652 | 37519 | 546.71 |
5(98)1..5,10..12= [ 2723.08 | s

Space heating requirement kWh/m?/year (98) + (4) 32.20

Fraction of space heat from secondary/supplementary system (table 11)

Fraction of space heat from main system(s) 1-(201)= 1

(=]

o
ot o] g
[ T 5 T
S (s et

Fraction of space heat from main system 2

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00
Fraction of total space heat from main system 2 (202) x (203) = {205
Efficiency of main system 1 (%) {308}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system:1}, kWh/month
| 589.09 | 468.06 | 391.85 | 22354 | 10057 | 0.00 0.00 000 | 000 | 217.14 | 41458 | 604.10 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 8071 | 8965 | 8951 | 8919 | 8859 | 8730 | 8730 | 8730 | 8730 [ 89.14 | 8956 | 8974 |
Water heating fuel, kWh/month

| 187.79 | 164.79 | 171.35 | 15139 | 147.35 | 130.66 | 122.71 | 138.49 | 139.46 | 157.22 | 168.93 | 182.28 |

5(219a)1...12 = 1862.41 {219
Annual totals

Space heating fuel - main system 1 3008.92

Water heating fuel 1862.41
Electricity for pumps, fans and electric keep-hot (Table 4f)
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central heating pump or water pump within warm air heating unit {234
boiler flue fan {2

Total electricity for the above, kWh/year
Electricity for lighting (Appendix L) {230
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {238}

kWi\ul(\e/lear Fuelprice costF:ZI/ear
Space heating - main system 1 X x0.01=
Water heating X x0.01 = (4
Pumps and fans X x0.01 = {349
Electricity for lighting X x0.01=
Additional standing charges {254
Total energy cost (240)...(242) + (245)...(254) =
Energy cost deflator (Table 12) _ {358]
Energy cost factor (ECF)
SAP value
SAP rating (section 13) TRt
SAP band

b year e counh (& Conyeer
Space heating - main system 1 X =
Water heating X = {384}
Space and water heating (261) + (262) +(263) +(264) = {2835}
Pumps and fans X = {287}
Electricity for lighting X = {288}
Total CO,, kg/year (265)..(271) =
Dwelling CO, emission rate (272) + (4) = {373
El value
El rating (section 14)
El band

kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ \I;ZzaeIgy
Space heating - main system 1 3008.92 X = 3670.89 | iz}
Water heating 1862.41 X = 227214 | 264

pace and water heating + + + = . {285}
s d heati (261) + (262) + (263) + (264) 5943.03

Pumps and fans 75.00 X = 230.25
Electricity for lighting 395.25 X = 1213.42 | {288
Primary energy kWh/year 7386.70 {273}

Dwelling primary energy rate kWh/m2/year 87.35 {373}
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SAP W orksheet \\\\%“\\\\\\
Design - Draft 4

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

29/01/2021

B52F OOMC Type 52 Mid Terr, Barratt Developments plc

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&iy
Number of intermittent fans x10= {Fa)
Number of passive vents III III
Number of flueless gas fires |I| |I|

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) +(6b) + (7a) #+{7h) + (7c) = +{5)= {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} {18}
Number of sides on which the dwelling is sheltered {153}
Shelter factor 1-[0.075x (19)] =
Infiltration rate incorporating shelter factor (18) x (20) = {21}
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 043 | 042 | 041 | 037 | 036 | 032 | 032 | 031 | 034 | 036 [ 038 | o040 |
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
059 | 059 | 059 | 057 | 057 | 055 0.55 0.55 0.56 057 | 057 | 058 |idaas

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
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[ 059 | 059 | o059 | 057 [ 057 | o055 | o055 [ o055 | 056 [ 057 | 057 | o058

g
L

Element Gross Openings Net area U-value AxUW/K K-value, A XK,
area, m? m? A, m? W/m2K kJ/m2.K ki/K
Door [ 428 | x| 170 | =] 728 |
Window [ 935 |x| 124 |=[ 1155 |
Ground floor [ 4228 | x| 012 |=| 507 | 384
External wall [ 3114 | x| 027 |=| 841 |
Party wall | 8957 | x| 000 |=| o000 |
Roof [ 4228 | x| o011 |=[ 465 |
Total area of external elements A, m?
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = S(A x k) (28)...030) + (32) + (32a)...(32¢) = £34)
Thermal mass parameter {TMP) in kJ/m2K
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33)+(36) = an
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 4024 | 3999 | 3976 | 3864 | 3843 | 3745 | 3745 | 3727 | 3783 | 3843 | 3885 | 3929 |
Heat transfer coefficient, W/K (37)m + (38)m

| 8318 | 8294 | 8270 | 8158 | 8137 | 8039 | 8039 [ 8021 | 8077 | 8137 | 8179 | 8224 |

Average = 3(39)1...12/12 = 81.58 {33}

Heat loss parameter (HLP), W/m2K (39)m + (4)

| 098 | 098 | 098 | 096 0.96 0.95 0.95 0.95 096 | 09 | 097 | 097 |

P

Average = 5(40)1...12/12 =
Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30.00 | 3100 |:sey

Assumed occupancy, N
Annual average hot water usage in litres per day Vd,average = {25 x N) + 36 94.61 }
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 1c x (43)

104.07 | 10029 | 9651 | 9272 | 8894 | 8515 | 8515 | 8894 | 9272 [ 9651 | 100.29 | 104.07 |

S{44)1..12=| 113536 |4

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 15434 | 13499 | 13929 | 121.44 | 11652 | 10055 | 93.18 | 106.92 | 108.20 | 126.09 | 137.64 | 149.47 |
5(45)1..12= 1488.63

g

Distribution loss 0.15 x {45)m

| 2315 [ 2025 [ 2089 | 1822 | 1748 | 1508 | 1398 | 16.04 | 1623 | 1891 | 2065 | 2242 |ias

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

[ 000 | 000 | o000 | o000 | o000 | 000 | o000 | o000 | o000 | 000 | 000 | o0.00
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

Lot
b

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000

Primary circuit loss for each month from Table 3

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |im

Combi loss for each month from Table 3a, 3b or 3¢

| 1413 | 1275 | 1408 | 1358 | 1401 | 1352 | 1395 | 13.98 | 1355 | 14.05 | 13.64 | 1412 sy
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Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 168.47 | 147.74 | 15337 | 135.02 | 13053 | 114.07 | 107.12 [ 12091 | 121.75 | 140.14 | 151.28 | 16358 |isa

Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |
Output from water heater for each month (kWh/month) (62)m + (63)m

| 168.47 | 147.74 | 153.37 | 135.02 | 130.53 | 114.07 | 107.12 | 12091 | 121.75 | 140.14 | 151.28 | 163.58 |

S(64)1..12=| 1653.99 | a4

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

| 5485 | 4807 | 4983 | 4377 | 4225 | 3681 | 3447 | 3905 | 3936 | 4544 | 49.18 | 5323 |y

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 152.62 | 15262 [ 15262 | 152.62 | 152.62 | 15262 | 152.62 | 15262 | 152.62 | 152.62 | 15262 | 152.62 | se)

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

| 5761 | 5116 | 4161 | 3150 | 2355 | 1088 | 2148 | 2792 | 3748 | 4759 | 5554 | 5921 |sw

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

| 341.35 | 34490 | 33597 | 316.97 | 292.98 | 270.43 | 25537 | 251.83 | 260.76 | 279.76 | 303.75 | 326.29 |is®

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

| 5281 | 5281 [ 5281 | 5281 | 5281 | 5281 | 5281 | 5281 | 5281 | 5281 | 5281 | 52.81 s

Pump and fan gains (Table 5a)

[ 300 | 300 | 300 | 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 |ivoy

Losses e.g. evaporation (Table 5)

| -101.75 | -101.75 | -101.75 | -101.75 | -101.75 | -101.75 | -101.75 | -101.75 | -101.75 | -101.75 | -101.75 | -101.75 |74}

Water heating gains (Table 5)

| 7372 | 7153 [ 6698 | 6080 | 5678 | 5113 | 4633 | 5248 | 5467 | 6107 | 6830 | 7154 |z
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71}m +{72)m

| 579.36 | 574.27 [ 551.24 | 51595 | 479.99 | 448.12 | 429.86 | 438.92 | 459.59 | 495.10 | 534.27 | 563.72 | {73

Access factor Area Solar flux g FF Gains

Table 6d m? w/m? specific data specific data w
or Table 6b or Table 6¢
West ' 077 |x|[ 495 [x| 1964 |xoox| o071 |x| o070 |=| 3348 |
East | 077 |x| 440 |x| 1964 |x09x| o071 [x| o070 |=| 2976 |

Solar gains in watts 3(74)m...(82)m

| 6325 | 12373 | 203.76 | 297.17 | 364.20 | 372.82 | 354.94 | 304.89 | 236.98 | 146.81 | 78.86 | 5201 |ixy

Total gains - internal and solar{73)m +{83)m

| 642.61 | 698.00 | 755.00 | 813.12 | 844.19 | 82094 | 784.80 | 743.80 | 696.57 | 641.91 | 613.13 | 615.73 | a4}

Temperature during heating periods in the living area from Table 9, Th1("C) 21.00 {35}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

| 098 | 097 | o095 | 08 | 077 | o060 | 044 [ 049 [ 072 | 091 [ 097 | o098 |

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

| 1988 | 2003 | 2029 | 2061 | 2084 | 2096 | 2099 | 2099 | 2091 | 2061 | 2020 | 19.85 |isv

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

[ 2010 | 2010 | 2010 | 2011 | 2011 | 2012 | 2012 [ 2013 | 2012 | 2011 | 2011 | 2011 |iew
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Utilisation factor for gains for rest of dwelling n2,m

[ 098 | 097 | 094 | o8 | 072 | 053 | 036 [ 040 | o065 | 089 [ 096 | o098 [

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

| 1861 | 1883 [ 1920 | 1965 | 19.95 | 2010 | 2012 | 2012 | 2005 | 1967 | 19.08 | 1858 |iam

(o1
Pt

Living area fraction Living area + (4) = 0.23

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

| 1890 | 19.10 | 1944 | 1986 | 2015 | 2029 | 2032 [ 2032 | 2024 | 1988 | 19.33 | 1887 |

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1875 | 1895 | 1929 | 1971 | 2000 | 2014 | 2017 | 2017 | 2009 | 19.73 | 19.18 | 1872 |

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

s

| 097 | 09 | 092 | o8 | 072 | 053 | 036 | o040 [ o065 | 087 | 095 | 097
Useful gains, nmGm, W {94)m x {84)m

| 623.04 | 667.02 | 697.24 | 690.42 | 605.28 | 432.31 | 284.93 | 299.10 | 451.06 | 559.74 | 583.35 | 599.62 | {u)

Monthly average external temperature from Table Ul

2]
2

| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 4.20

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

[ 1201.97 | 1165.37 [ 1057.96 | 882.26 | 675.77 | 44557 | 286.85 | 302.14 | 484.12 | 742.96 | 988.30 | 1193.85 | (a7}
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

| 430.72 | 33490 | 26838 | 138.13 | 5245 | o000 | 000 [ o000 | o000 | 13631 [ 29156 | 442.10 |

5(98)1..5,10..12= [ 2094.56 | {o§

Space heating requirement kWh/m?/year (98) + (4) 24.77 {39}

Fraction of space heat from secondary/supplementary system (table 11)

o

Fraction of space heat from main system(s) 1-{201)= 1.0

Fraction of space heat from main system 2

[ 7
[ %
i -

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00 {3043
Fraction of total space heat from main system 2 (202) x (203) =
Efficiency of main system 1 (%) 90.50
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {(main system 1), kWh/month
| 475.94 | 37005 | 296.55 | 152.63 | 57.95 0.00 0.00 000 | 000 | 150.62 | 322.17 | 48851 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 8958 | 8950 | 8931 | 8889 | 8819 | 8730 | 8730 | 8730 | 8730 | 8885 | 89.38 | 89.61 |ixiw
Water heating fuel, kWh/month

| 188.07 | 165.08 | 171.73 | 151.90 | 148.00 | 130.66 | 122.71 | 138.49 | 139.46 | 157.73 | 169.26 | 182.55 |

>{219a)1...12 = 1865.64 {31y
Annual totals

Space heating fuel - main system 1 2314.43

Water heating fuel 1865.64
Electricity for pumps, fans and electric keep-hot (Table 4f)

central heating pump or water pump within warm air heating unit 30.00
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Additional standing charges 120.00 {2513

boiler flue fan {230
Total electricity for the above, kWh/year {231}
Electricity for lighting (Appendix L) {4323
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {238}

kWi\ul(\e/lear Fuelprice cost :;eyear
Space heating - main system 1 X x0.01= {348
Water heating X x0.01=
Pumps and fans X x0.01= {249}
Electricity for lighting X x0.01= {351

Total energy cost {240)...(242) +(245)...(254) = 329.03 {255}

Energy cost deflator (Table 12) 0.42 {255}
Energy cost factor (ECF)
zii \rI:tiuneg (section 13) =

-
e o
~
g
Lry 1yl

Wb year s O (5 Colvear
Space heating - main system 1 2314.43 X = 499.92 | iz
Water heating 1865.64 X = 402.98 | {as4)

Space and water heating (261) + (262) +(263) +(264) = 902.90 {385}

Pumps and fans 75.00 X =
Electricity for lighting 406.93 X =
Total CO,, kg/year (265)...(271) =
Dwelling CO, emission rate (272) + (4) = {273}
El value
El rating (section 14)
El band
kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ 5:::gy
Space heating - main system 1 X = {3543
Water heating X = {2543
Space and water heating (261) + (262) +(263) +(264) = HECRY
Electricity for lighting X = {2883
Primary energy kWh/year {37

Dwelling primary energy rate kWh/m2/year 77.81 {373}
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SAP W orksheet \\\\%“\\\\\\
Design - Draft 4

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

29/01/2021

B54F OOEC Type 54 EQT, Barratt Developments plc

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&iy
Number of intermittent fans x10= {Fa)
Number of passive vents III III
Number of flueless gas fires |I| |I|

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) + (6b) + (7a) + (7b) + (7c) = +(5)= 0.12 {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.37 {18}

Number of sides on which the dwelling is sheltered

Shelter factor 1-[0.075x(19)] = 0.78 {30}

Infiltration rate incorporating shelter factor (18) x(20) = 0.29 {213

Infiltration rate modified for monthly wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 037 | 036 | 035 | 032 | 031 | 027 | 027 | 027 | 029 | 031 [ 032 | o034 |
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
057 | 057 | 056 | 055 | 055 | 054 0.54 0.54 0.54 055 | 055 | 056 |{daa;

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

\\\\\\g\\}\\\\ N URN: Type 54 EOT version 5
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[ 057 | 057 | o056 | 055 [ o055 | 054 | 054 | o054 | 054 [ 055 | o055 | o056

g
L

Element Gross Openings Net area U-value AxUW/K K-value, A XK,
area, m? m? A, m? W/m2K kJ/m2.K ki/K

Door [ 428 |x| 170 |=[ 728 |
Window [ 1397 | x| 124 |=| 1726 |
Ground floor [ 5043 | x| 013 |=| 656 | {38a)
External wall [ 7977 | x| 027 |=[ 2154 |
Party wall | 4623 | x| 000 |=| o000 |
Roof [ 5043 | x| o011 |=[ 555 |
Total area of external elements A, m?
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = S(A x k) (28)...030) + (32) + (32a)...(32¢) = £34)
Thermal mass parameter {TMP) in kJ/m2K
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33)+(36) = {37

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 4602 | 4580 | 4560 | 4461 | 4443 | 4357 | 4357 | 4342 | 4390 | 4443 | 4480 | 4519 |os
Heat transfer coefficient, W/K (37)m + (38)m

[ 111.12 | 11090 | 11069 | 109.71 | 109.53 | 10867 | 108.67 | 10851 | 109.00 | 109.53 | 109.90 | 110.29 |
Average =3(39)1..12/12=| 10971 | am

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 110 | 110 | 110 | 109 1.09 1.08 1.08 1.08 108 | 109 | 109 | 1.09
Average = 5(40)1...12/12 = 1.09

P

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30.00 | 3100 |:sey

Assumed occupancy, N
Annual average hot water usage in litres per day Vd,average = {25 x N) + 36 99.45 }
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 1c x (43)

109.39 | 10542 | 10144 | 9746 | 9348 | 8950 | 8950 | 93.48 | 9746 [ 101.44 | 105.42 | 109.39 |

S{44)1..12=| 1193.39 |4

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 162.23 | 14189 | 146.41 | 127.65 | 12248 | 10569 | 9794 [ 11239 | 11373 | 132.54 | 144.68 | 157.11 |
5(45)1..12= 1564.73

g

Distribution loss 0.15 x {45)m

| 2433 | 2128 [ 2196 | 1915 | 1837 | 1585 | 1469 | 16.86 | 1706 | 1988 | 2170 | 2357 |as

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

[ 000 | 000 | o000 | o000 | o000 | 000 | o000 | o000 | o000 | 000 | 000 | o0.00
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

Lot
b

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000

Primary circuit loss for each month from Table 3

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |im

Combi loss for each month from Table 3a, 3b or 3¢

| 1415 | 1277 | 1411 | 1361 | 1403 | 1354 | 1397 | 1401 | 1358 | 1407 | 13.66 | 1413 |y
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Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 176.37 | 154.65 | 16052 | 141.26 | 13651 | 119.23 | 111.91 [ 12639 | 12731 | 146.61 | 15834 | 171.24 |isx

Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |
Output from water heater for each month (kWh/month) (62)m + (63)m

| 176.37 | 154.65 | 160.52 | 141.26 | 136.51 | 119.23 | 111.91 | 12639 | 127.31 | 146.61 | 15834 | 171.24 |

S(64)1..12=| 173035 | s

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

| 5748 | 5037 | 5221 | 4585 | 4423 | 3853 | 3606 | 40.87 | 4121 | 4759 | 5152 | 5577 |y

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 164.84 | 16484 | 16484 | 164.84 | 164.84 | 16484 | 164.84 | 164.84 | 164.84 | 164.84 | 164.84 | 164.84 | s

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

| 6176 | 5486 | 4461 | 3378 | 2525 | 2132 | 2303 | 2994 | 4018 | 5102 | 5955 | 6348 |w

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

| 384.64 | 388.63 | 378.58 | 357.16 | 330.13 | 304.73 | 287.76 | 283.77 | 293.82 | 315.24 | 34227 | 367.67 |ism

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

| 5423 | 5423 [ 5423 | 5423 | 5423 | 5423 | 5423 | 5423 | 5423 [ 5423 | 5423 | 5423 s

Pump and fan gains (Table 5a)

[ 300 | 300 | 300 | 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 |ivoy

Losses e.g. evaporation (Table 5)

| -109.89 | -109.89 | -109.89 | -109.89 | -109.89 | -109.89 | -109.89 | -109.89 | -109.89 | -109.89 | -109.89 | -109.89 | {71}

Water heating gains (Table 5)

| 7725 | 7495 | 7017 | 6367 | 5945 | 5351 | 4846 | 5493 | 5724 | 6396 | 7156 | 7496 |2
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71}m +{72)m

| 635.84 | 63062 | 60554 | 566.79 | 527.01 | 491.73 | 471.43 | 480.82 | 503.42 | 542.40 | 58555 | 618.29 | {7

Access factor Area Solar flux g FF Gains
Table 6d m? w/m? specific data specific data w
or Table 6b or Table 6¢
West l 077 |x|[ 605 |x| 1964 |xoox| o071 |x| o070 |=| 4093 |
North | o077 |x| 132 |x| 1063 |x09x| o071 [x| o070 |=| 48 |y
East [ 077 [x| 660 [x| 1964 |xoox| o071 |x| o070 |=[ 4465 |

Solar gains in watts 3(74)m...(82}Jm

| 9041 | 17663 | 291.38 | 427.27 | 526.70 | 540.77 | 514.16 | 439.43 | 33950 | 209.63 | 112.66 | 74.40 |isn)

Total gains - internal and solar (73)m +{83)m

| 726.25 | 807.26 | 896.92 | 994.07 | 1053.72 | 1032.50 | 985.59 | 920.25 | 842.92 | 752.02 | 698.21 | 692.69 | x4

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {85}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 098 | 097 | 094 | o088 | 077 | o061 | 047 [ 052 | 074 | 091 [ 097 | o098 |

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

| 1948 | 1966 | 19.99 | 2040 | 2073 | 2092 | 2098 [ 2097 | 2083 | 2040 | 19.86 | 19.43 |wn

Temperature during heating periods in the rest of dwelling from Table 9, Th2("C)
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[ 2000 | 2000 | 2000 | 2001 | 2001 | 2002 | 2002 [ 2002 | 2002 | 2001 | 2001 | 2001 |

Utilisation factor for gains for rest of dwelling n2,m

| 098 | 096 | 093 | 08 | 073 | 054 | 037 | 042 | 067 | 08 | 096 | 098 [isn

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

[ 1798 | 1825 | 1872 | 1929 | 1973 | 1995 | 2001 [ 2000 | 1986 | 1930 | 1855 | 17.92 |ism

Living area fraction Living area + (4) = 0.24

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

| 1834 | 1859 | 1902 | 1956 | 1997 | 2019 | 2024 [ 2024 | 2010 | 1957 | 1887 | 1829 |ism

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1819 | 1844 | 1887 | 1941 | 1982 | 2004 | 20090 [ 2009 | 1995 | 1942 | 1872 | 1814 |em

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

i
P

[ 097 | 095 | 091 | 08 | 072 | o054 | 038 | 042 | 067 | 087 [ 095 | 097
Useful gains, nmGm, W {94)m x {84)m

| 700.90 | 766.31 | 82049 | 835.62 | 753.92 | 556.43 | 372.68 | 389.50 | 561.75 | 656.18 | 66163 | 671.74 | {us)

Monthly average external temperature from Table Ul

[ 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 1543.56 | 1501.81 | 1369.79 | 1153.37 | 889.34 | 590.82 | 379.54 | 399.97 | 637.33 | 965.97 | 1276.50 | 1537.46 | o7
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

| 626.94 | 494.26 | 40868 | 22878 | 100.75 | 000 | o000 | o000 | 000 | 23048 | 44271 | 644.09 |
5(98)1..5,10..12= [ 317670 | {au

Space heating requirement kWh/m?/year (98) + (4) 31.50

Fraction of space heat from secondary/supplementary system (table 11)

Fraction of space heat from main system(s) 1-(201)= 1

(=]

o
ot o] g
[ T 5 T
S (s et

Fraction of space heat from main system 2

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00
Fraction of total space heat from main system 2 (202) x (203) = {205
Efficiency of main system 1 (%) {308}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system:1}, kWh/month
| 692.75 | 546.14 | 45158 | 252.80 | 11133 [ 0.00 0.00 000 | 000 | 25467 | 489.18 | 711.70 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 8078 | 89.72 | 8957 | 8925 | 8863 | 8730 | 8730 | 8730 | 8730 [ 89.23 | 89.63 | 89.81 |imw
Water heating fuel, kWh/month

| 196.46 | 172.38 | 179.21 | 158.27 | 154.02 | 136558 | 128.19 | 144.78 | 14583 | 164.31 | 176.65 | 190.68 |
S(219a)1.12= 194734 |y

Annual totals

Space heating fuel - main system 1 3510.17

Water heating fuel 1947.34
Electricity for pumps, fans and electric keep-hot (Table 4f)
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central heating pump or water pump within warm air heating unit {234
boiler flue fan {2

Total electricity for the above, kWh/year
Electricity for lighting (Appendix L) {230
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {238}

kWi\ul(\e/lear Fuelprice costF:ZI/ear
Space heating - main system 1 X x0.01=
Water heating X x0.01 = (4
Pumps and fans X x0.01 = {349
Electricity for lighting X x0.01=
Additional standing charges {254
Total energy cost (240)...(242) + (245)...(254) =
Energy cost deflator (Table 12) _ {358]
Energy cost factor (ECF)
SAP value
SAP rating (section 13) {258
SAP band

b year e counh (& Conyeer
Space heating - main system 1 X =
Water heating X = {384}
Space and water heating (261) + (262) +(263) +(264) = {2835}
Pumps and fans X = {287}
Electricity for lighting X = {288}
Total CO,, kg/year (265)..(271) =
Dwelling CO, emission rate (272) + (4) = {373
El value
El rating (section 14)
El band

kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ \I;ZzaeIgy
Space heating - main system 1 3510.17 X = 428240 | {zs)
Water heating 1947.34 X = 2375.76 | (264

pace and water heating + + + = . {285}
s d heati (261) + (262) + (263) + (264) 6658.16 | {:as

Pumps and fans 75.00 X = 230.25
Electricity for lighting 436.31 X = 1339.47 | {288
Primary energy kWh/year 8227.88 {273}

Dwelling primary energy rate kWh/m2/year 81.58 {373}
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SAP W orksheet \\\\%“\\\\\\
Design - Draft 4

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

21/10/2021

B54F 0OMC Type 54 Mid Terr, Barratt Developments plc

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&iy
Number of intermittent fans x10= {Fa)
Number of passive vents III III
Number of flueless gas fires |I| |I|

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) + (6b) + (7a) + (7b) + (7c) = +(5)= 0.12 {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.37 {18}

Number of sides on which the dwelling is sheltered

Shelter factor 1-[0.075x(19)] = 0.85 {30}

Infiltration rate incorporating shelter factor (18) x(20) = 0.32 {213

Infiltration rate modified for monthly wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 040 | 040 | 039 | 035 | 034 | 030 | 030 [ 029 | 032 | 034 [ 036 | 037 |
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
058 | 058 | 058 | 056 | 056 | 055 0.55 0.54 0.55 056 | 056 | 057 |daa;

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

[ 058 | 058 | 058 | 056 | 056 | 055 | 055 | 054 | 055 | 056 | 056 | o057

Element Gross Openings Net area U-value AxUW/K K-value, A XK,
area, m? m? A, m? W/m2K kJ/m2.K ki/K

Door [ 428 | x| 170 | =] 728 |
Window [ 1265 | x| 124 |=| 1563 |
Ground floor [ 5043 | x| 012 |=| 605 | 384
External wall [ 3486 | x| 027 |=] 941 |
Party wall | 9246 | x| 000 |=| o000 |
Roof [ 5043 | x| o011 |=[ 555 |
Total area of external elements A, m?
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = S(A x k) (28)...030) + (32) + (32a)...(32¢) = £34)
Thermal mass parameter {TMP) in kJ/m2K
Thermal bridges: 3(L x W) calculated using Appendix K {34
Total fabric heat loss (33)+(36) = {37

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 4713 | 4688 | 4662 | 4544 | 4522 | 4419 | 4419 | 4400 | 4459 | 4522 | 4567 | 4614 |os
Heat transfer coefficient, W/K (37)m + (38)m

| 9754 | 9729 | 97.04 | 9586 | 9563 | 9460 | 9460 | 9441 | 9500 | 9563 | 96.08 | 96.55 |

Average = 3(39)1...12/12 = 95.85 {33}

Heat loss parameter (HLP), W/m2K (39)m + (4)

[ 097 | 09 | 096 | 095 0.95 0.94 0.94 0.94 094 | 095 | 095 | 096 |
Average = 5(40)1...12/12 = 0.95

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30.00 | 3100 |:sey

Assumed occupancy, N
Annual average hot water usage in litres per day Vd,average = {25 x N) + 36 99.45 }
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 1c x (43)

109.39 | 10542 | 10144 | 9746 | 9348 | 8950 | 8950 | 93.48 | 9746 [ 101.44 | 105.42 | 109.39 |

S{44)1..12=| 1193.39 |4

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 162.23 | 14189 | 146.41 | 127.65 | 12248 | 10569 | 9794 [ 11239 | 11373 | 132.54 | 144.68 | 157.11 |
5(45)1..12= 1564.73

g

Distribution loss 0.15 x {45)m

| 2433 | 2128 [ 2196 | 1915 | 1837 | 1585 | 1469 | 16.86 | 1706 | 1988 | 2170 | 2357 |as

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

Lot
b

[ 000 | 000 | o000 | o000 | o000 | 000 | o000 | o000 | o000 | 000 | 000 | o0.00
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000

Primary circuit loss for each month from Table 3

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |im

Combi loss for each month from Table 3a, 3b or 3¢

| 1415 | 1277 | 1411 | 1361 | 1403 | 1354 | 1397 | 1401 | 1358 | 1407 | 13.66 | 1413 |y
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Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 176.37 | 154.65 | 16052 | 141.26 | 13651 | 119.23 | 111.91 [ 12639 | 12731 | 146.61 | 15834 | 171.24 |isx

Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |
Output from water heater for each month (kWh/month) (62)m + (63)m

| 176.37 | 154.65 | 160.52 | 141.26 | 136.51 | 119.23 | 111.91 | 12639 | 127.31 | 146.61 | 15834 | 171.24 |

S(64)1..12=| 173035 | s

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

| 5748 | 5037 | 5221 | 4585 | 4423 | 3853 | 3606 | 40.87 | 4121 | 4759 | 5152 | 5577 |y

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 164.84 | 16484 | 16484 | 164.84 | 164.84 | 16484 | 164.84 | 164.84 | 164.84 | 164.84 | 164.84 | 164.84 | s

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

| 6313 | 5607 | 4560 | 3452 | 2581 | 2179 | 2354 | 3060 | 4107 | 5215 | 60.87 | 64.89 |w

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

| 384.64 | 388.63 | 378.58 | 357.16 | 330.13 | 304.73 | 287.76 | 283.77 | 293.82 | 315.24 | 34227 | 367.67 |ism

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

| 5423 | 5423 [ 5423 | 5423 | 5423 | 5423 | 5423 | 5423 | 5423 [ 5423 | 5423 | 5423 s

Pump and fan gains (Table 5a)

[ 300 | 300 | 300 | 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 |ivoy

Losses e.g. evaporation (Table 5)

| -109.89 | -109.89 | -109.89 | -109.89 | -109.89 | -109.89 | -109.89 | -109.89 | -109.89 | -109.89 | -109.89 | -109.89 | {71}

Water heating gains (Table 5)

| 7725 | 7495 | 7017 | 6367 | 5945 | 5351 | 4846 | 5493 | 5724 | 6396 | 7156 | 7496 |2
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71}m +{72)m

| 637.21 | 63184 | 60653 | 567.54 | 527.57 | 492.21 | 471.94 | 481.48 | 504.31 | 543.53 | 586.87 | 619.70 | {72

Access factor Area Solar flux g FF Gains

Table 6d m? w/m? specific data specific data w
or Table 6b or Table 6¢
East ' 077 |x|[ 605 |x| 1964 |xoox| o071 |x| o070 |=| 4093 |irs
West | 077 |x| 660 |x| 1964 |x09x| 071 |[x| 070 |=| 4465 |y

Solar gains in watts 3(74)m...(82)m

| 8557 | 16740 | 275.68 | 402.06 | 492.74 | 504.40 | 480.21 | 412.50 | 32062 | 198.63 | 106.70 | 7037 |ixw

Total gains - internal and solar{73)m +{83)m

| 722.78 | 799.23 | 882.21 | 969.60 | 1020.31 | 996.61 | 952.15 | 893.97 | 824.93 | 742.16 | 69357 | 690.07 | a4}

Temperature during heating periods in the living area from Table 9, Th1("C) 21.00 {35}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

| 098 | 097 | 094 | 08 | 075 | o058 | 043 [ 047 [ 071 | 091 [ 097 | 099 |

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

| 1980 | 1997 | 2025 | 2059 | 2084 | 2096 | 2099 | 2099 | 2091 | 2058 | 2013 | 19.77 |isn

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

[ 2011 | 2011 | 2012 | 2012 | 2013 | 2014 | 2014 [ 2014 | 2013 | 2013 | 2012 | 2012 |
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Utilisation factor for gains for rest of dwelling n2,m

(552
7

[ 098 | 097 | 093 | o085 [ 071 | o051 | 035 | 039 | o064 [ 08 | 096 | o098

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

| 1852 | 1876 [ 1916 | 1964 | 1996 | 2011 | 2013 | 2013 | 2005 | 1964 | 19.01 | 1847 |

(o1
Pt

Living area fraction Living area + (4) = 0.24

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

| 1883 | 1905 | 1943 | 1988 | 2018 | 2031 | 2034 [ 2034 | 2026 | 1987 | 19.28 | 1879 |

Apply adjustment to the mean internal temperature from Table 4e where appropriate

| 1868 | 1890 | 1928 | 1973 | 2003 | 2016 | 2019 | 2019 | 2011 | 1972 | 19.13 | 1864 |iuw

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

s

| 097 | 095 | 092 | 084 | o070 | o51 | 035 | o040 [ o064 | 087 | 095 | 097
Useful gains, nmGm, W {94)m x {84)m

| 701.28 | 763.09 | 81094 | 812.82 | 714.54 | 51045 | 337.18 | 353.69 | 529.61 | 646.58 | 660.62 | 672.59 | {u)

Monthly average external temperature from Table Ul

2]
2

| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 4.20

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 1402.53 | 1362.33 [ 1239.82 | 1037.67 | 796.26 | 526.34 | 339.64 | 357.65 | 570.92 | 871.96 | 1155.77 | 1393.99 | (a7}
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

[ 521.73 | 402.69 | 319.09 | 16190 | 6080 | 000 | 000 | o000 | o000 | 167.68 | 35651 | 536.73 |

5(98)1..5,10..12= [ 252712 |8

Space heating requirement kWh/m?/year (98) + (4) 25.06 {39}

Fraction of space heat from secondary/supplementary system (table 11)

o

Fraction of space heat from main system(s) 1-{201)= 1.0

Fraction of space heat from main system 2

[ 7
[ %
i -

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00 {3043
Fraction of total space heat from main system 2 (202) x (203) =
Efficiency of main system 1 (%) 90.50
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {(main system 1), kWh/month
| 576.50 | 444.96 | 352.58 | 178.89 | 67.18 0.00 0.00 000 | 000 | 18529 [ 393.93 | 593.07 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 89.67 | 89.59 | 8940 | 8898 | 8826 | 8730 | 8730 | 8730 | 8730 | 8898 | 89.49 | 89.70 |ixiw
Water heating fuel, kWh/month

| 196.69 | 172.62 | 179.55 | 158.75 | 154.67 | 136.58 | 128.19 | 144.78 | 145.83 | 164.77 | 176.93 | 190.90 |

>{219a)1...12 = 1950.26 {31y
Annual totals

Space heating fuel - main system 1 2792.40

Water heating fuel 1950.26
Electricity for pumps, fans and electric keep-hot (Table 4f)

central heating pump or water pump within warm air heating unit 30.00
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Additional standing charges 120.00 {2513

boiler flue fan {230
Total electricity for the above, kWh/year {231}
Electricity for lighting (Appendix L) {4323
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {238}

kWi\ul(\e/lear Fuelprice cost :;eyear
Space heating - main system 1 X x0.01= {348
Water heating X x0.01=
Pumps and fans X x0.01= {249}
Electricity for lighting X x0.01= {351

Total energy cost {240)...(242) +(245)...(254) = 353.76 {255}

Energy cost deflator (Table 12) 0.42 {255}
Energy cost factor (ECF)
zii \rI:tiuneg (section 13) =

[y
o
N
e i
e L

Wb year s O (5 COulyear
Space heating - main system 1 2792.40 X = 603.16 | iz}
Water heating 1950.26 X = 42126 | {284

Space and water heating (261) + (262) +(263) +(264) = 1024.41 {385}

Pumps and fans 75.00 X =
Electricity for lighting 445.97 X =
Total CO,, kg/year (265)...(271) =
Dwelling CO, emission rate (272) + (4) = {273}
El value
El rating (section 14)
El band
kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ 5:::gy
Space heating - main system 1 X = {3543
Water heating X = {2543
Space and water heating (261) + (262) +(263) +(264) = HECRY
Electricity for lighting X = {2883
Primary energy kWh/year {37

Dwelling primary energy rate kWh/m2/year 73.22 {373}
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SAP W orksheet \\\\%“\\\\\\
Design - Draft 4

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Andrew Maughan

29/01/2021

B55F O0EC Type 55 EOQT, Barratt Developments plc

Area (m?) Average storey Volume (m?3)
height (m}
Lowest occupied {la} X @ = {34}
Total floor area (1a) + (1b) + (1c) + (1d)...{1n) = {41
Dwelling volume (3a) +{3b). + (3c) + (3d)...{3n) = %y

m? per hour

Number of chimneys

Number of open flues |I| |I| {&iy
Number of intermittent fans x10= {Fa)
Number of passive vents III III
Number of flueless gas fires |I| |I|

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs {6a) + (6b) + (7a) + (7b) + (7c) = +(5)= 0.14 {8}
If a pressurisation test has been carried out or is intended, proceed to{(17), otherwise continue from (9) to (16)
Air permeability value, q50, expressed in cubic metres per hour persquare metre of envelope area 5.01
If based on air permeability value, then (18) = [{17) +20] +{8), otherwise (18) = (16} 0.39 {18}

Number of sides on which the dwelling is sheltered

Shelter factor 1-[0.075x(19)] = 0.78 {30}

Infiltration rate incorporating shelter factor (18) x(20) = 0.30 {213

Infiltration rate modified for monthly wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 38 | 370 | 400 | 430 | 450 | 470 [an
Wind factor (22)m + 4
[ 128 | 125 | 123 | 1210 [ 108 | 095 | 095 [ 093 | 100 [ 108 [ 113 | 118 |zna
Adjusted infiltration rate (allowing for shelterand wind factor) (21) x (22a)m
[ 039 | 038 | 037 | 033 | 033 | 029 | 029 [ 028 | 030 | 033 [ 034 | o036 |
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A
d) natural ventilation or whole house positive input ventilation from loft
057 | 057 | 057 | 056 | 055 | 054 0.54 0.54 0.55 055 | 056 | 056 |z

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
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[ 057 | 057 | 057 | o056 [ o055 | 054 | 054 | o054 | 055 [ o055 | o056 | o056

g
L

Element Gross Openings Net area U-value AxUW/K K-value, A XK,

area, m? m? A, m? W/m2K kJ/m2.K kJ/K
Door [ 428 |x[ 1270 |=[ 728 |
Window [ 1243 | x| 124 |=| 1536 |
Ground floor [ 4365 | x| 014 |=| 611 | {283
External wall [ 8101 | x| 027 |=] 2212 |
Party wall [ 3730 | x| 000 |=] o000 |
Roof | 4365 | x| 011 |=[ 480 |
Total area of external elements A, m?
Fabric heat loss, W/K = S(A x U) (26)...(30) +(32) =
Heat capacity Cm = S(A x k) (28)...030) + (32) + (32a)...(32¢) = £34)
Thermal mass parameter {TMP) in kJ/m2K
Thermal bridges: 3(L x W) calculated using Appendix K {38}
Total fabric heat loss (33}+(36) = {37}

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 4033 | 4012 | 3992 | 3898 | 3881 | 3799 | 3799 | 3784 | 3831 | 3881 [ 39.6 | 3954 |
Heat transfer coefficient, W/K (37)m + (38)m

| 103.65 | 103.44 | 10324 | 10230 | 102.13 | 10131 | 10131 | 101.16 | 10163 | 102.13 | 102.48 | 102.86 |

Average = 5(39)1...12/12 =
Heat loss parameter (HLP), W/m2K (39)m + (4)
[ 119 | 118 | 118 | 117 1.17 1.16 1.16 1.16 116 | 117 | 117 | 118 |
Average = 5(40)1...12/12 = 1.17 {448

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 30.00 | 3100 |:sey

Assumed occupancy, N
Annual average hot water usage in litres per day Vd,average = {25 x N) + 36 95.64 }
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 1c x (43)

105.20 | 101.38 | 9755 | 9373 | 89.90 | 86.08 | 8608 | 89.90 | 9373 | 9755 | 10138 | 105.20 |

S(4)1..12=| 114768 |aq

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

| 156.01 | 13645 | 140.80 | 122.76 | 117.79 | 10164 | 9419 [ 108.08 | 109.37 | 127.46 | 139.13 | 151.09 |

g

5(45)1...12 = 1504.78
Distribution loss 0.15 x {45)m

| 2340 | 2047 [ 2112 | 1841 | 1767 | 1525 | 1413 | 1621 | 1641 [ 1912 | 20.87 | 22.66 |ias

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

[ 000 | 000 | o000 | o000 | o000 | 000 | o000 | o000 | o000 | 000 | 000 | o0.00
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

Lot
b

[ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 [ 000 | 000 | o000

Primary circuit loss for each month from Table 3

| 000 | 000 | 000 | o000 | o000 | o000 [ 000 [ o000 [ 000 | 000 [ o000 | o000 |i&wm

Combi loss for each month from Table 3a, 3b or 3¢

| 1413 | 1275 | 1409 | 1359 | 1401 | 1352 | 1395 | 1399 | 1356 | 14.05 | 13.65 | 14.12 |y}
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Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

[ 170.14 | 149.20 | 154.89 | 136.35 | 131.80 | 11517 | 108.14 | 12207 | 12293 | 14152 | 152.78 | 165.21 |isa

Solar DHW input calculated using Appendix G or Appendix H

[ 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | o000 |
Output from water heater for each month (kWh/month) (62)m + (63)m

| 170.14 | 149.20 | 154.89 | 136.35 | 131.80 | 115.17 | 108.14 | 122.07 | 122.93 | 14152 | 152.78 | 165.21 |

S(64)1..12=| 167020 | s

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

| 5541 | 4856 | 5034 | 4421 | 4267 | 3718 | 34.80 | 3943 | 3976 | 4589 | 49.67 | 53.77 |

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5)

| 155.22 | 15522 [ 155.22 | 155.22 | 155.22 | 15522 | 155.22 | 15522 | 155.22 | 155.22 | 15522 | 155.22 | se

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

| 5575 | 4952 | 4027 | 3049 | 2279 | 1924 | 2079 | 2702 | 3627 | 4605 | 53.75 | 5730 |ww

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

| 349.29 | 352.91 | 343.78 | 324.33 | 299.79 | 276.72 | 261.31 | 257.68 | 266.82 | 286.26 | 310.81 | 333.87 |is®

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

| 5311 [ 5311 [ 5311 | 5311 | 5311 [ 5311 [ 5311 | 5341 | 5311 [ 5341 | 5311 | 5311 s

Pump and fan gains (Table 5a)

[ 300 | 300 | 300 | 300 | 300 | 300 | 300 [ 300 | 300 | 300 [ 300 | 300 |ivoy

Losses e.g. evaporation (Table 5)

| -103.48 | -103.48 | -103.48 | -103.48 | -103.48 | -103.48 | -103.48 | -103.48 | -103.48 | -103.48 | -103.48 | -103.48 | {71}

Water heating gains (Table 5)

| 7447 | 7226 | 6766 | 6141 | 5735 | 5163 | 4678 | 53.00 | 5522 | 6169 | 6899 | 72.27 |iwa
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71}m +{72)m

| 587.36 | 582.54 | 559.56 | 524.08 | 487.77 | 45544 | 436.72 | 44556 | 466.15 | 501.85 | 54140 | 571.29 |73

Access factor Area Solar flux g FF Gains
Table 6d m? w/m? specific data specific data w
or Table 6b or Table 6¢
East ' 077 |x| 38 [x| 1964 |xoox| o071 |x| o070 |=| 2604 |ivs
North | o077 |x| 638 |x| 1063 |x09x| o071 [x| o070 |=[ 2337 |
West [ 077 |x| 220 [x| 1964 |xoox| o071 |x| o070 |=[ 1488 |

Solar gains in watts 3(74)m...(82}Jm

| 6429 | 12471 | 207.72 | 314.17 | 399.84 | 417.00 | 393.76 | 327.47 | 24457 | 148.15 | 79.85 | 53.13 |isy

Total gains - internal and solar (73)m +{83)m

| 651.65 | 707.25 | 767.28 | 838.24 | 887.61 | 872.44 | 830.49 | 773.02 | 71072 | 650.00 | 621.25 | 624.43 | x4

Temperature during heating periods in the living area from Table 9, Th1({°C) 21.00 {85}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

[ 098 | 097 | 096 | o091 | o081 | o066 | o051 [ 056 | 078 | 093 [ 097 | o098 |

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)

[ 1944 | 1960 | 1991 | 2032 | 2067 | 2089 | 2097 [ 2096 | 2079 | 2034 | 19.82 | 1941 |wn

Temperature during heating periods in the rest of dwelling from Table 9, Th2("C)
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[ 1993 | 1993 | 1993 | 1994 | 1994 | 1995 | 1995 [ 1995 | 1995 | 1994 [ 19.94 | 1994 |m

Utilisation factor for gains for rest of dwelling n2,m

| 098 | 097 | 095 | 08 | 077 | 058 | 040 | 045 | 071 | 091 | 097 | 098 [

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

| 1787 | 1811 | 1855 | 1913 | 1960 | 1987 | 1994 [ 1993 | 1976 | 1918 | 1844 | 17.83 |ism

Living area fraction Living area + (4) = 0.18

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

| 1815 | 1838 | 1879 | 1934 | 1979 | 2005 | 2012 [ 2011 | 1995 | 1939 [ 1869 | 1811 |iom

Apply adjustment to the mean internal temperature from Table 4e where appropriate

[ 1800 | 1823 | 1864 | 1919 | 1964 | 1990 | 1997 [ 1996 | 1980 | 1924 | 1854 | 17.96 |wm

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains, nm

i
P

[ 097 | 096 | 093 | 087 | 075 | 057 | 040 | 045 | 070 | 089 [ 095 | 097
Useful gains, nmGm, W {94)m x {84)m

| 630.54 | 675.78 | 712.30 | 725.79 | 665.70 | 499.14 | 333.93 | 348.74 | 497.71 [ 577.10 | 59145 | 606.70 | {us)

Monthly average external temperature from Table Ul

[ 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |

Heat loss rate for mean internal temperature, Lm, W [(39)m x [{93)m - (96)m]

| 1420.45 | 1378.69 | 1253.50 | 1052.89 | 811.29 | 537.16 | 341.49 | 36036 | 578.93 | 882.03 | 1171.99 | 141532 | v7
Space heating requirement, kWh/month 0.024 x [{97)m - (95)m] x {41)m

| 587.69 | 472.35 | 40266 | 23551 | 10832 | 000 | o000 | o000 | o000 | 22687 | 417.98 | 601.61 |
5(98)1..5,10..12= [ 3053.00 | {au

Space heating requirement kWh/m?/year (98) + (4) 34.97

Fraction of space heat from secondary/supplementary system (table 11)

Fraction of space heat from main system(s) 1-(201)= 1

(=]

o
ot o] g
[ T 5 T
S (s et

Fraction of space heat from main system 2

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00
Fraction of total space heat from main system 2 (202) x (203) = {205
Efficiency of main system 1 (%) {308}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel {main system:1}, kWh/month
| 649.38 | 52194 | 44492 | 260.24 | 119.69 | 0.00 0.00 000 | 000 | 25068 | 461.86 | 664.76 |
5(211)1..5,10...12 =

Water heating

Efficiency of water heater

| 8976 | 89.71 | 8959 | 8930 | 88.72 | 8730 | 8730 | 8730 | 8730 [ 89.24 | 89.62 | 8979 |
Water heating fuel, kWh/month

| 18955 | 166.32 | 172.89 | 152.68 | 148.56 | 131.92 | 123.87 | 139.83 | 140.81 | 158.57 | 170.48 | 183.99 |

5(219a)1...12 = 1879.48 {219
Annual totals

Space heating fuel - main system 1 3373.48

Water heating fuel 1879.48
Electricity for pumps, fans and electric keep-hot (Table 4f)

URN: Type 55 EOT version 5
NHER Plan Assessor version 6.3.9

ARUN DISTRICT COUNCIL Y/156/21/DOC .
Page 4 SAP version 9.92



central heating pump or water pump within warm air heating unit {234
boiler flue fan {2

Total electricity for the above, kWh/year
Electricity for lighting (Appendix L) {230
Total delivered energy for all uses (211)...(221) + (231) +(232)...(237b) = {238}

kWi\ul(\e/lear Fuelprice costF:ZI/ear
Space heating - main system 1 X x0.01=
Water heating X x0.01 = (4
Pumps and fans X x0.01 = {349
Electricity for lighting X x0.01=
Additional standing charges {254
Total energy cost (240)...(242) + (245)...(254) =
Energy cost deflator (Table 12) _ {358]
Energy cost factor (ECF)
SAP value
SAP rating (section 13) TRt
SAP band

b year e counh (& Conyeer
Space heating - main system 1 X =
Water heating X = {384}
Space and water heating (261) + (262) +(263) +(264) = {2835}
Pumps and fans X = {287}
Electricity for lighting X = {288}
Total CO,, kg/year (265)..(271) =
Dwelling CO, emission rate (272) + (4) = {373
El value
El rating (section 14)
El band

kvlilnhe/:,ggar Primary factor Prllr?vs:‘y/ \I;ZzaeIgy
Space heating - main system 1 3373.48 X = 411564 | {38}
Water heating 1879.48 X = 2292.97 | 264

pace and water heating + + + = . {285}
s d heati (261) + (262) + (263) + (264) 6408.61

Pumps and fans 75.00 X = 230.25
Electricity for lighting 393.84 X = 1209.08 | {368
Primary energy kWh/year 7847.94 {273}

Dwelling primary energy rate kWh/m2/year 89.90 {373}
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