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3  Executive Summary

This document responds to planning pelicy in respect of energy consumption and carbon dioxide
emfsslons, The methodology used hereln is consistent with the London Renewables Toolkit {LRT) and
Part L of the Building Regulations.

The Proposed Development features Improved insulation and air tightness standards, when
compared against the compliance reguirements of Part L 2013 of the Bullding Regulations. In
addition, energy afficient lighting is to be provided throughout the dwellings In excess of the Part L1
2013 requiremants,

There are no details of installed district heating schemes in the immediate viclnlty of the site, and
the Proposed Development is considered to be too small to successfully Incorporate a cammunity
heating system. It |5 alsa considered that the small fnerease in heating plant efficlency due to the
incarporation of a system would ba cancelled out by the increase in energy consumptlon required to
pum the heating water circuit.

Comblned heat and power [CHP) has been assessed In terms of feasibility. There Is no econamlc or
sustainahble justification for over-sizing the CHP plant, and therefore the CHP unlt size needs to be
carefully matched to the demands of the develapment. The smallest commerclally avallable CHP unit
Is too large for the scheme due to the limitad number of residentlal dwellings, and therefore CHP s
not consldered to be viable for the Proposed Development.

A feasibllity study of the currently available low and zero carbon technologles has heen undertaken,
with photovaltaic panels proposed for the development at roof level to generate electricity for the
slte, [t has been estimated that the proposed photovoltaic systems wauld reduce the annual carbon
dloxide emissions of the slte by 4,326 kgCO;, which equaies to a reductlon of 32.7% against the TER
2012,

The incorporatfon of the energy efficiency measures, and photavoltaic panels equates to a reductlon
of 37.4% against the TER 2013 for the scheme, which exceeds the local policy requirements.

A summary of the reductlon In emissions is shown in Tables 1 and 2 below, and graphically n Figure
1 below, forthe SAP 2017 calculations for comparison agalnst London Plan energy paolicy:
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Proposed Development
with Pvs [ Be Green')

Savings fram PWYs

Total Cumulative
Savings :

Table 2 — Regulated carbon diox/de savings from each smge of the Energ\r Hiera n:h'.r fur SAF 2012

Carbon Dioxide Emissions
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Figure 1 —Sumtmary of carbon dioxide emissions
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4  Introduction

41  Proposed Development

The Proposed Development comprises the construction of 11 new bufld apartments within a single
hiack.

4.2  Planning Policy Context

4.2.1 Matlonal
The following description Is taken from the LRT

“lncreased development of renewable energy resources is vital to facilltating the dellvery of the
Gavernment's commitments on both elimate change and renswable energy. The Govarnment’s
Energy Pollcy, Including Its policy on renewable energy, is set out In the Energy White Paper. This
atms to put the UK on # path ta cut its carbon dioxide emlsslons by seme 60%% by 2050, with real
progress by 2020, and to malntain rellable and competitive energy supplles. As part of the strategy

. for achieving these reductlons the White Paper sets oul:

» The Government's target to generate 10% of UK electricity from renewable energy sources
by 2010

+ The Government's asplratlon to double that figure to 20% by 2020 and suggests that still
more renawahle energy will be nesded heyand that date,

“The Energy White Paper indlcated that the Government would be locking to work with reglonsl and
lacal bodies to dellver its ablectlves, Including establishing regional targets for renewable energy
generation. Reglonal Planning Guldance should Include the target for renewahble energy generation
for [ts respective region, derlved from assessments of the raglon’s renewahble epergy resource
potential

The Nationo! Planning Polficy Framewaork sets out the Government’s natlonal palicy for renewable
energy. It states that “to halp Increase the use and supply of renewable and [ow carbon energy, local
planning authorliles should recognlse the responsibillty on all communities to contelbute to energy
generatfon from renewable or low carbon sources.™

4.2.2 Regional

The London Plan is the overall strategic plan for London, and it sets out a fully integrated economic,
environmental, transport and soclal framewark for the development of the capital to 2031. [t forms
part of the development plan for Greater London. The Further Alterations to the London Plan was
adapted on 10 March 2015,

Palicy 5.2 [MInlmlsing Carhon Dioxide Emissions) states that:

“Development propasals should make the fullest contributfon to minimizing carbon dioxide
emissions In accerdance with the foltowing energy hierarchy:

1— Be lzan: use less energy
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2 —Be clean: supply anergy efflclently
3 —Be preen: usa renewable energy

The Mayor will work with baraughs and developers to ensure that major developments meet the
following targets for carban dloxide emisslons reduction in buildings. These targets are expressed as
minimum Improvements over the Target Emission Rate {TER) outlined in the national Buliding
Regulatlons leading to zero carbon residential buildings from 2016 and zero carbon non-domestle
buitdings from 2019,

2013 - 2016

?_[_"_llﬁ 019 et o et Tare .:_a'r'hah : | _||_r_;_|_[ng' r'eg:ﬁ:latluns.: -
L. r:ﬂqurl"_E_I'l‘l_E:_ntS“_' LT
ey
e e Lo . [ S
Table 3 — Proposed carbon dioxlde reduction tangets under the 2005 Landon Plan

Major development proposals should include a detalled energy assessment ta demmonstrate how the
targets for carbon dioxide emissions reduction cutlined above are to be met within the frameweork
of the energy hierarchy.

As & minimum, energy assessments should include the following:

a] Caleulation of the energy demand and carbon dioxide emissions covered by the Bullding
Regulstions and, separately, the energy demand and carbon dicxide emlsslans from any
other part of the development, including plant or equipment, that are not covered by the
Bullding Regulatlons at each stage of the energy hlerarchy

Lk} Proposals to reduce carbon diexide emissions through the energy efficient deslgn of the slte,
buildings and services

¢l Proposals to further reduce carbon diowide emissions through the use of decentrallzed
energy where feasible, such as district heating and cosling and combined heat and power
{CHP)

d) Proposals to further reduce carbon dloxide emlsslans through the pse of on-site renewable

energy technologies.”

Palicy 5.7 {[Renewable Enargy] states that

“The Mayor seeks to Increase the proportion of energy generated from renewahle sources, and
expects that the pralections far installed renewahle energy capacity outlined in the Climate Change
Mitigation and Energy Strategy and in supplementary planning guidance will be achieved in Landon.

Within the framework of the energy hierarchy, major development proposals should provide =
reduction in expected carban dioxide emissions through the use of on-site renewable energy
generation, where feasible,”
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Following the update ta Part L of the Bullding Regulations in April 2014, the carbon dioxide reduction
targets have been revised to reflect the changes in software and Bullding Regulations compliance
targets. The GLA have confirmed in their policy update that the current requirement 1s for a 35%
reduction in carbon dioxide emissions against the Part L 2013 TER requirements.

4,23 Local

The 2004 Planning and Compulsory Purchase Act requires the Council to replace the Unitary
Devalopment Plan (UDP] with new development plan documernits which form part of the Council's
emerging Local Development Framewaork. A number of UDP policles have now expired, with the
London Plan 2011 policies used to assess the sustalnabllity and snergy effidency measures within
new develepments.
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5 Methodology

This report draws on the Informatien and epproach set out In the LRT, The currency used for
emlssions Is carbon dloxide, rather than the carbon equivalent, for consistency with Part L of the
Building Regulations.

A Part L analysis Is conducted to calculate carbon dioxlde emissions for the following end uses:
heating; hot water; coollng; fans, pumps and contrals; and fighting. Varlows energy-saving measures
are considered in terms of technical and ecenomic feasibllity and their effect on carbon dloxtde
emissians. A package of energy-saving measures is proposed that maets the Part L standard, without
reliance an the cantributien of CHP ar renewables. Unregulated energy end uses, such as appliances,
are added uslng the SBEM or SAP software.

CHF is then consldered in terms of technical and economle feasibflity and Its effect an carbon dioxide
emlsslons, The strategic issues relating to each technology are also considered in the context of the
Proposad Development, and two or three preferred options are short-listed. These are then
considered in more detaif in terms of technical and economic feasibility and its effect on carbon
dlexide emisslons,

Calculatlons are presented In summary form n subsequent sections, with detailed calculations in
ABppendlx A

Figure 2 below provides a summary of the methadology in the form of a flow disgram.

stepl Modelling the Proposed Development to achieve compliance
with PartL of the Bullding Regulation. Include energy

e — cansurnption from communalareas, cooking and appliances.

FINFRINPLINET IAFIARE IRFINFRINPIAFIRTIRFINPL rrer

U EHERGYAUDIT

T i

Improving U-values [windows, roaf, wall, flaors), and alr tightness.
Include efficlent heatlng, atd hot water zysterns, and efflclent
INghting sysbems.

Step 2

Include community heating systems as they offer potentlal
ecanomies of scale in respect of efflclency, and greaber
opportunifies for iIncorporation of renewables 2nergy.

Step3

Step 4 Investigateuse of combined heat and power [CHP)

Steps | REMEWABLE L Undertake feasfbllity study to shart list renewalle options.
o ENEEG\" L Detailed Froposalwith selected renewable energy source(s).

Figute Z — Flow dizgram of methodology
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6 EnergyDemand . .-

The Development would feature energy saving measures such that compliance with Part L of the
Building Regulations {2013) would be achieved without rellance on the contribution of CHP or
renewable technalogles,

Az required under Part |, the residentfal units have hesn assessed under Part L1A, with SAP
catculations undertaken using the Part 114 2013 methodology.

The minTmum requirements for compllance with Part L1& 2033 were established, and feasible
improvements ware included to further reduce the carbon dioxtde emisslons, The measures outlinad
below have been used in the Part L1A caleulations, and exceed the requlrements of Part L1A. The
praposed fabric performance Is comparad against the Part L14 2013 requirerments in Table 4 below:

Sofid doors

Air permeahitity

Thermal bwidging

Low energy lighting

Tabla 4 — Comparlson of proposed residentlal performance

High efficlency condensing gas-fired hoilers are proposed for each dwelling. It has been assumed
that heating Is provided by radiators to each dwelling, with design flow temperature greater than
45°C. Tlme and temperature zone contral would be provided for each dwelllng, with delayed start
thermostats and weather compensation.
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7 Community Heating & CHP

The Mayaor's Energy Strategy favours community heating systems because they offer;

w  Potentlal economies of scale in respect of efficiency and therefore reduced carbon
emissions; and
v Greater potential far future replacement with Low ar Zero Carbon [L7C) technologies.

There are no exjsting district heating systems In the immediate vicinity of the site, and therefore not
considerad to be feasible to connect to a district heating systerm. The Proposed Development is
considered to be too small to successfully Incorporate a community heating system, wlth typicatly 60
dwellings heing the minimum te provide an economically feasible centralized system which also
provides a reduction in carbon dloxlde emissions. It Is also consldered that the small Increase n
heating plant efficiency due to the incorparation of a system of the Himlted size that this partlcular
scheme would require would be cancelled aut by the Increase In energy constmptlon reguired to
pump the heating water circuit.

Combined heat and power (CHFP) has been assessad [n terms of feas\blfity. Thare Is no economle ar
sustainable justification for over-slzing the CHP plant, and therefore the CHF unlt slze needs to he
carefully matched ta the demands of the develapment. The Proposed Development is not large
enaugh to comtain a district wide CHP system to serve surraunding buildings and future schemes,
and the smallest commerclally available CHP unie 1s too large for the scheme due to the lmilted
number of resldentlal dwellings, CHP systems are usually specified for large schemes with more than
100-150 dwellings due to the need to have a large enough heat demand ta supply from the CHP
system — the smallest ecommercially avallable CHP unit (the Baxl DACHS micro-CHP unit) wauld
supply 60 dwellings, and therefore would not be economically or technically feaslble far this scheme,
Therefore CHP Is not cansldered to he viable for the Proposed Development.
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8 Renewables - FeaSIbllity Study

The LRT provides benchmark sizing and cost data for "renewable energy technologies sultable for
London®. [t therefare pravides information to assess the varous technologies at an early deslgn
stage, with initlal measurements of the impaci of uslng each technology on the bullding’s carbon
dioxide emissions. Tebla 5 [below) outlines these technologles and the variations proposed n the
LRT used in this asseszment.

F!-iu:.lrnas:. CHP {a]

Biomass Lil!—' {b)

F‘eak Space Heaﬂng {5{] %] Annual Space H&aﬂng + Dnmestic Hai
Water [35 '}E] - :

Gruund LIJGI[IHE h}

Ground cnoling {b) Annual Cnallng {1I]L'I%:l
Takble 5— Renewable energy tachnologles sultable for London

The following other “acceptable renewable energy technologies” are consldered to be not typlcally
appropriate In London!

»  Fuel cells using hydrogen from renewable sources;
s Gas from anaerabic digestion,

=  Geothermal;

* Ground cogling glr systerms;

»  Micro hydra; and

»  Solar alr callectors,

On the basls of this preliminary analysis, and a review of the general advantages and dlsadvantages
of the different technolagies relative to the Proposed Development, the following technologies wera
not considered to be appropriate to the Proposed Development:
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+ Wind turbines: on the basis of visual dppearance, noise issues and concerns over outputs in
urban areas. Wind turbines are not considered appropriate for the urban context. There are
still concerns aver noise with the horlzontal axis turbines, and therefore they are not
considered appropriate for the development. The sverage wind speed for the Proposed
Devalopment is noted an the Encraft website as 4.7m/fs at 10m — this is significantly below
the required average wind speed to make wind turbines a practical solutlon, particutarly
whern the power output of the turblnes Is reduced by 7/8ths when the wind speed is halved;

» Bfomass: on the basis of concerns over air quality issues from flue discharge; concarns over
transport issues relating to regutar deliveries of biomass; security and cost of fuel supply;
concerns over disposal of ash; and relatively hlgh maintenance. Blomass is not considered to
be & suitable fuel for use within an urban development, and therefora this technology [s not
considered appropriate for the development. Deliveries of blomass pellets is undertaken by
larga vehicles the equlvalent sfze of domestlc oll dellvery tankers and It 15 not cansidered
appropriate to have vehicles of thls slze navigating the local streets and making regular
dellveries to the site;

» Blomass CHP: on the basls of emhbodled Impacts; high maintenance; concerns ovar air
quality issues from flue discharge; concerns over transport lssues relating to regular
deliveries of blomass: lack of micro-scale units on the market to sult this scale of
devafopment; and It being an Immature technology. Biomass is not considered to be a
sultable fuel far use within an urban development, therefore this technology is not
considered appropriate for the development. A large blomass fuelled CHF with heat output
of 200 kW is available, but this Is approximately 50 ilmes larger than required for this
scheme, particularly a5 the current bfomass fuellad CHP units need fo aperate 24/7 —
biomass CHF is therefore not considered to be feaslble for this scheme;

s Solar thermal: due to changes In the Bullding Regulatlons calculatians, the incorporatfon of
photovoltalc panels provide a greater percentage reduction In carban dloxide than a solar
thermal systemi, and therefore the proposed strategy of photovoltale panels is cansidered to
be the most appropriate solutlon; and

»  Ground source: due to the lmited site area at ground level, there is Insufficlent area
available far horlzontal loops, The use of open loap boreholes has been discounted as there
ls & risk of drilling and not finding a suitable aguifer. The uze of closed loop boreholes has
been discounted because there is insufficient site area to contain the required number. The
resultant carbon footprint of the scheme with gas boiters and photovolizic panels is
significantly lower than that using ground source or alr source heat pumps, and tharefare
the praposed strategy is cons'dered to be the most appropriate solutfon.
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9 Renewables - Detailed Proposal

COn the basls of this preliminary analysis, and a review of the general advantages and dlsadvantages
of the different technologies relative to the Proposed Development, the following technologles were
consldered ta be appropriate to the Proposed Devalopment;

* Photovoltaic panals,

9.1  Photovoltaic Panels

Fhotovoltale panels extract the energy of the zun to generate electricity. It Is proposed that
photovoltale panels be installed on the roefs, to generate electricity for the development. These
alecttical generation systemns wauld ba connected to the National Grid so that any surplus electricity
can be exportad to the Grld, and would be eligible far the feed-In tariffs.

& photovaltale system of 10.75 k\Wp is proposed for the apartments, instafled horizontally and st a
45" Inclinatlon, to pravide an annual autput of 8,335 kwh.

The incorporation of the phatovoltaic systems within the scheme would reduce the annual carkon
dionide emisslans of the Proposed Development by 4,326 kg0 which equates 1o a reduction of
32.7% agalnst the regulated emisslons (2013}, A proposed layout {5 attached In Appendix A, which
would he reviewed during the detalled design stage to reflect changes in avallable products and

pricas.
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10 Conclusion

This document responds to planning policy In respact of energy consumption and carbon dioxide
emlssions, The metheodology used herein s conslstent with the London Renewables Toolkit {LRT) and
Part L of the Bullding Regulations.

The Proposed Development features improved insulation and air tlghtness standards, when
compared agalnst the compliance requirements of Part L 2013 of the Building Regulations. In
addition, snergy efficient lighting is to be provided throughaout the dweallings in excess of the Part L1
2013 requirements,

Thera are no detajls of installed district heating schemes In the Immediate vicinity of the site, and
the Proposed Develapment is considered to be too small to successfully incerporate a community
heatlng system. It is also considered that the small increase In heating plant efficiency due to the
incorporation of a system would be cancelled out by the Increase in energy consumption required to
pump the heating water circuit.

Combined heat and power (CHP} has been assassed In terms of feasibility. There is no economic or
sustainable justification for over-sizing the CHP plant, and therefore the CHP unit size needs to be
carefully matched to the demands of the development, The smallest cornmercially available CHP unit
is too large for the scheme dug to the limited number of residential dwellings, and therefore CHP s
not considered to be viable far the Proposed Develapment.

A feasibllity study of the currently avatlahle fow and zera carbon technologies has been undertaken,
with photovoltalc panels proposed for the development at roof level to gensrate electricity for the
slte. It has been estimated that the proposed photovoltaic systems would reduce the annual carbon
dloxlde emlsslans of the site by 4,326 kgCO,, which equates to a reductlon of 32,7% against the TER
2013,

The Tncorparation of the energy efficlency measures, and photavoltale panels equates to a reductlon
of 37.4% agalnst tha TER 2013 for the scheme, which exceeds the local policy requirements.
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11 Appendix A — Proposed PV Layout

Thie attached roof plan shows the currently proposed photovoltaic panel layout for scheme — thes
are preliminary layouts and are subject to revislans in the event of changes In standard panel sizes

ant outputs.

1 7 sA\Prajectsh2 26R - No 4 & 4a Oaklands Road, Bromley\Reportsid268 Oaklands Road. Energy Strategy v2.0.dock







12 Appendix B — Energy Efficiency DER
Worksheets (Part L 2013}

The following DER Worksheets are taken from: the 5AP 2012 software for each dwelling in
accardance with current Landon Plan policy — these are following inclusion of the energy efficiency

measures, but before incluslan of the photovoltaic systems proposed.
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DER Worksheet
Design - Draft

Os NHER

b

This deslgn submlsslon has been carded out using Approved SAP software, It has been prepared from plans and specications and may not reflect the
property as construcked.

I Mr John Simpson

|

[P

ﬁg@ [ Flat 1 4 & 43 Oaklands Road , Bromiey, BR2 350

1. Overall dwelling dimensions

Area fm) Aluremga storay Velume (m?)
hilght (m}
Lowest oecupled (sl x {2s) = 18543 ] (3a)
Total flooT area a3} + (1b} + [1c) + (1ch)...[In) = 17 14
Dwalllng volume {3a) + (3B + [26) 4 (3¢)..3n) = (5}
2. Ventilation rate
m* per hour

Munber of chimnays m ¥ 4= I:II {Ea](
Number of apen flues [0 ] xm= [ _a__ ]tew
Number of Intermitte nt fans EII x10= [7a)
WNumber of passlva vents 11' x1l= EII 1]}
Humber of [lusless gas fires ]II x 40 v IIl (7el

Alr changas par
hour

Infiltration due to chimneys, flues, fans, PSYs {Ga)+{6h) + {#a) + [FH) + {7i)} = III =+ [5)= (8]
If o pressurisotion test hos been carried ool or 5 fnfended, proceed fo (17), atherwise continue from (9] to {16

Alr permeahility value, 050, expressed [noouhibe metres per hour per square metre of envelope area (1A
If based on alr permeabillty valug, \hen (18] = [[17) + 20] + (8], otherwise [18]) = {18} {13
Number nfsldes on which the dwelling Is sheitered {19
Shefter factor 1- [0.075 x (19}] = f20)
frfiltration rate incorperating shelter fector {18) x{20) = (21}
fnflbcation rate modifed for monthly wind speed: L

lan Feh Mar Apr May lun Jul Aug Sap Qct Now Dec

hdonthly average wind speed from Table 12 ] _

[ sa0 [ swo [ aso | 420 [ 430 | 380 | 380 7 a7 [ aco | a3 | 450 [ 270 |23
Wind factor (22)m + 4 _

[ 1268 | 225 | 123 { 2a0 [ 1ne [ 095 | o095 | o093 | 100 | 108 | 113 | 118 |iza)
Adjusted Infltratton cate {allowing f;:-r. sheltar and wind factor) {21} x (22a)m

[033 [ 032 | 032 | 028 | o2 | o35 [ 025 [ o24 | o026 | o2n [ o028 | o030 |2y

Calculate effectlve alr change rate for the applicable case:
IF mechanicail ventilation: air change rate through system MfA {23a)
IFbalancad with heat recovery: sfflclency [n % allowing for in-use factor From Tahle b A {23c)
d) natural ventilation or whole house positive inpuiventilation from loft
[ o055 | 055 | 055 | nsa | o054 | 053 [ es2 [ o053 | o539 | es4 | o054 | o055 (244
Effective alr change rate - enter (24a) or (24B) or {24ch or [24d) In {25)
[Coss [ 055 | 055 | 0S4 | o054 | 053 | 053 | 053 | 052 | 054 | 054 | 055 {25

URN: Flat L version 1
NHER Plan Assessar version 6.1.2
Page i SAP version 9,52




3. Heat lozses and heat s parameter

Element Gross Opanings Nel eres U-valua AxUW/IK K-walue, AXK,
'Ir( " area, m? mt A, m? WimiK klfm®% KK
Door { 180 |x| too [=] 180 | {26}
Windaw [ o8 |x[ 133 |a[ 2320 | {27)
Ground floor X% !_T}F' = IW' (25a)
External wall R0.64 I X J 20 |' =| 16.13 {29a}
Roof (21130 |x{ 015 |=[ 170 | {20)
Total area of external elemants TA, m? {31}
Fabriz heat loss, WK = (A x i} 126)...430) + {32) = {33}
Heat capacity Cm = Z{A Xk} (28)...{30) + (32) + (32a}. .{32e) = (34)
Thermal mass parameter {TIF) In klfm2K (35)
Theral bridges: 3{L x W] calculated using Appendix K 136
Total fabric heat luss (33) + (36 = {37)
lan Feb Moar Apr May Jun Tul Aug Sep Oct Hov Der

Ventilaticn heat loss caleulated monthly 0.33 x (25)m % (5)

| 3573 [ 3560 [ 3547 | 3484 | 3473 | 3aas | 3418 | 3408

| adas | 3473 | 3485 | 3521 |

Heat transfer coefflclent, WK [37]m + (38)m

{ . [ 5395 | casz | 9368 | 9306 [ so9a | 9240 [ sude [ moao

| o261 | 9294 | 9318 | 09343 |

Heat loss parameber (HLPL WK [39)m + [4)

Avarage = F{3991...13/12 « {ag}

8 |

[ 220 [ 220 [ 120 | 119 | 118 | 118 | 11 118 | 11z | 119 | 113 { 120 |
- Average = SA0)L.12/12=[ _ 118 | (a0)
Mumber of days in moenth {Table 1a) _
[ 2100 | 2800 | 3100 | 3000 | 3100 | 3060 | 3100 | 3100 | 3000 [ 3100 [ 3000 | 3tco |(fa0)

4, Waker heating energy requirement

Assirmed occupancy, W .
Annual average hot water usage |nlitres par day ¥d,average = [25 y M) + 38

(42)
i43)

Ian Feb Mar Apr May Jun Jut Aug Sep Oct Hawv Dac
Hot water uzage In litres per day for each manth ¥d,m = factor fre m Tahle ey (43}
[ 10003 | o736 [ 9368 | 5001 | #6234 | 8266 [ 8266 | 8634 | o001 | 9368 | 9736 [ 10103 |

r gy content of hat water ysed = 4.18 % Il.._r':u:l,m = nim x Tonf3600 KWhftnonth [see Tables 1b, 1c 1d)

§{44}1..12 = 44}

[1a9.83 | 1308 | 185.22 | 11789 | 11302 | 9761 | soas | 10573

[ 10508 | 122.41 | 13262 | 14510 |

Distributlon loss 0.15 % (45)m

S{45}L...12 = {453

[ 2247 | 1966 [ 2028 | 17.68 | 1697 | 1454 | 1357 | 1557 [ 1526 [ 1836 | 2004 [ 2176 | (a6
Water storage loss calculated for sach month {55) x (41}

I ooo [ ano I'u.uu | oo0 | oo | ooo | ooo | apo | oo | oo [ eoo | ooo |ise
If the vessel contalns dedlcated solar storage oF dedlcated WIWHRS (56)m x [{47) - ¥s] + 147], else {5a)

v oo [ o000 | o000 [ ooo | ooo [ ooo [ o000 | ocoo | voo | coo | ooo | ooo {5
Primary clrcuit loss for each month friom Table 3

[ 000 [ o000 { 000 | oo0 | nop [ o000 | o000 | ogp [ oeoe | coo | ooo | oon {59
Combi loss far each month fram Table 3a, 3b ar 3

| 2608 [ 2428 | 2688 | 2601 | 2688 | 2601 | 2688 [ 26%a | 2600 | 2588 | 2601 | 2688 |{sn)

Total heat required For water heating caloulated for each month 0,85 x {45}m + {46)o0 + {S7hm + (58]m + {51]m

[[176.71 | 15532 [ 16220 [ 14390 | 14000 T 12362 | 117.33 | 13067 [ 13005

[ 14929 | 150.63 | 17158 | (62
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Solar DHW Input calculated wsing Appendix G or Appendlx H

{ oo | ooo | ooo | ooo | ooo | ooo | ooo | coo | ooo | ooo | ooo | ooo |ism
Flue gas heat recovery system 1 Input [Appendix G1) {

[ 762 | 700 | 683 | 608 | 45 | ooo | oov | oov | o0o | w07 | sk | 263 |69
Output From water heater For each month (KWh/ononsh] {62 + [63)m

| 160908 | 14831 | 15527 | 13782 | 13547 | 12362 | 11733 | 130,67 | 13105 | 14222 | aszsn | i6dass |

S{6411..12 = [54)

Heat galns from water heating {(MWhfmaonth) 0.25 « [0.85 = (A5)m + (61]m] + 0.8 x [[A6}m + {57 jra + [S2jm]
b 5654 | 4064 | 5168 [ 4570 | aaa3 | asos | 2680 | 4133 | 4143 | 4740 | 5003 [ 5497 |{es)

5. Internal gains

Jan Feh Mar Apr May Jun Jul Aug Sep Oct How Dec

Metabolic geins [Table 5) _
112036 | 32136 | 12035 | 12035 | 32136 | 12196 | 12336 | 12136 | 10136 | 12136 | 12136 | 12136 | (56

Lighting galns [calculated in Appendix L, equation LS or 192], also see Teble 5

| 2159 | 1903 | 1555 | 1378 | 880 | 743 | so3 | 1040 | 1400 | 1770 | 2076 | 2213 |6m
Appllance galns jcaloulated In Appendix G eguathon (12 or L13a), alse see Table & '

[Z15.57 | 2072 | 212.47 | 200.07 | 16502 | 17079 | 161.27 | 159.04 | 16467 | 176:68 | 15182 | 206.06 | (66)
Cooking gains {caloulated In Appendlx L, eguatlon L15 ar L15a), alsa sae Tahle 5 .

| 3514 | 3544 | 3514 | 3514 | asa4 | asa4 [ 3544 [ 3544 | a544 [ 3544 [ 3514 [ asa4 |ieg

Purp and Fan gains (Tahle Sa)
| 300 | 300 | 2300 | 300 | 300 | 300 | 300 | 300 f 300 | 300 | 300 | ao0 |(7o)

Losses a.g. evaporatlon [Tatle 5)
[ 97209 | 9708 | 8700 | 9708 | o708 | o700 | -07.08 (. 9700 | 9700 | -e7o00 | wras | o700 | (v

Water heating gainz (Table 5} . _ . ]

[ 7509 | 7387 | 69.45 | 63147 | 5053 | 5a.11 | 4046 | 55.82 '| 5754 | 6374 | 7074 | 73R (72
Total nternal galns (B6)rm + (67 m + (68 + [G2m + [70m + [71)m+ {?l:lrn. ' .

| 39550 | avana | 35060 | a3zed | aasea | 20awa | annar | asran | soses | 32061 | aas7z | asa4n |

6. Solar gains

Aceass factor Area Sofarflux . E FF Galns

Table 6d m? W/im® speciflc data  speclfle daks w
or Tabla Bb or Takla &c
SouthWest [ 077 |x[ osa |x[ 3678 |xcox[ o7z |x[ oo |-[ w7 |rs
NorthWest ! 077 | = | 208 . |x| 128 |xoex| o7 x| o7 = 1608 |/
NorthWest ' [ o054 |x| 564  |x| 1128 |aoex| 0?2 x| 07 |=] 1333 |131}

Solar gains Inwakts }:{]’4]m...[31]m
| 4080 | 7047 ] 13521 | 21100 | 27786 | 20366 | 27571 | 23378 | 16234 | 9497 | soss | 3aza |is=

Total galns - Interral and salar [23)m + (33)m
[ 41631 | 45268 | 49481 { s49.04 | semee | seeqa0 | sseee | sit08 | ase.07 | sasse | 39642 [ 398.22 |(34)

7- Wean internal temperature (heating season)

Temperature durlng feating periods in the [ving arsa from Table 9, Tha(*C) (85)
lan Feb Mar Apr May Jun Ju! Aupr Sap et Now Dac

Utllsatlon factor for galns for Iving area rd,m (322 Table Sa)

{ 1oo | 1eo [ dop [ ooz | ocoq4 | osi [ oee [ o735 [ oy [ ogs [ 200 [ zoo |ise
Kean internal tentp of Iving area T1 (steps A 1o 7 In Table 95) N

| 1963 | 1974 | 1987 | -2030 | 2064 | 2088 | 2007 | 2005 | 2075 | 2034 | 1903 | 1960 | (a7
Temperature during heating perlods in the rest of dwelling from Table 9, Th["C)
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[1992 | 10092 [ 1092 | 1993 | 1903 | 1993 | 1993 | 1504 | 1503 [ 1muw3 | 1293 [ 1992 |{sq
Unilsatlen Factor for gains for rest of divelllng n2,m
.f’," - [ 200 T 200 [ 099 [ oo | ooz [ 075 1 054 | o061 [ oo [ 090 | 100 | 100 59
Mean Internal tem perature in the rest of dwelling T2 [follow steps 3 to 7 [n Tabla 9}

| 1809 T 2425 | 1259 | 1007 | 1954 [ 1924 | 1992 | 1991 [ 1070 | 1043 | 1853 [ 1805 |00
Living area fraction Living area +[4) = (51]
MeanInternaltempemturefurmewholedwelllngflﬁ.xﬂ4{1-H_A]x‘rz o o

| 1872 | 1886 | 1945 [ 1958 | 1909 T 2027 [ 2035 | 20324 [ 2043 [ 1963 | 19200 | 1869 |92
Apply adjusiment bo the mean Internal temperature from Table 4e where appropriate

{ 157 T 1e71 [ 1900 | 1943 | 1984 [ 2012 | 2020 | 2019 | 1098 | 1048 | 18os | 1854 | (o3}

8, Space heating requiremant

lan Fib Mar Apr May lun Jul Aug Sap Ot Mow Dac

Utliisatlon facker For galns, nm

[ 200 [ 200 [ 099 { 097 [ ovst [ 077 | o058 | oes [ 089 [ o008 | 100 | 100 [rom
Useful gains, nmam, W {94)m x (Bdjm . . | ]

| 41532 T 45090 | 40045 | 534.83 | 54240 | as1.03 | 32148 | 32046 | 41060 | 40825 | 39471 | 307.47 | (25)
Monthly average external temperature from Tahle U1 .

(430 | a90 [ 650 | 890 [ 1170 | 1460 | 1660 | 1640 | 1410 | 1060 [ 710 | 420 |ios
Hea.t loss rate for mean intemnal te mperature, ton, W [[39)m % [[93)m - {96)m) o

[ 134040 [ 120576 [ 117122 [ 979.71 | 7s6.75 | 509.93 | 33264 | 349,50 | sa4.43 | #2400 [ 110445 [ 133972 | to7)
Space heating requirement, kWh/month 0.024 x [{97)m - [S5)m] x (41)m

[(688.33 | 567.71 | 506.57 | 320.24 | 155.48 | 000 | 000 | 000 | 000 ] 305.99 | 51.p1 | 70L.03 |

39815, 10..12 = {98)

Space heating revuirement KWhimfyear {(98) + (4] {93

%a, Encrgy requirements - jndividual heating systems including micro-CHP

Space heating

Fractlon of space heat from secandaryfsupplermentany system [fahle 11) (201}
Fractlon af spaca heat from main systemis) . . o 1-[201)= {203}
Fraction of space heat fromt maln system 2 (202}
Fractlan of otal space heat from maln system 1 {202) = [1- {203]] = (204}
Fractlan of total space heat from maln systemn 2 (202} % [203) = {205}
I-ifﬂ-ienc-.r of maln systein 1 (%) {206}

Jan Feb har Apr May lun Jul Aug Sep Oct Neow Oec

Space heating fuel {malh system 1}, kWhy/maonth
| 76566 | £3i40 | 563.48 | 35622 | 17739 | o000 | 00 | 000 | ooo | 3asei [ 56242 | 77079 |

2405, 10042 = w727 {211

Water heating
Efflclency of water heaker

[ 8038 | o3t | 8528 | 8940 | aees | 8730 | 8730 | 67.30 [ 87.3¢ | 2006 | se2g [ sw3s |7
Water heating fuel, ¥Wh/manth o

| 189242 [ 165.99 | 173.02 | 154.66 | 15275 | 14161 | 13440 | 24968 | 15011 | 160.81 | 113 | 1s3.85 |

3(218a)1..12 = {219}
Annual botals

Space heating fuel - main gystem 1 A187.27
Whater heating fuel 192811

Electricity for pumps, fans and electric keep-hot (Fable 4F)

LIRN: Flat 1 verslon 1
MHER Plan Assessor verslon 6.1.2
Page 4 SAP version 9,92




cenfral heating pump or water pump within warm alr heating unit {230¢)

boller Aue fan (230
Total electrlclby for Eha abova, Kwhfyear 73 .
Electricity for lighting (Appendix L) (232}
Total delivered energy for all uses (211}...[221) + {231} + [232)._ {370} = (ram)

ilta, Fuzd costs - individural heating systems including micra-CHP

Fuel Fu&l price Fuel
KWh/yaar cast £fyear

Space heatlng -maln system 1 % X 0.01= {240}
Water heating x x0.01= 247}
Pumps and fans M k(0= (249}
Electrlclty for Nighting % % 0.01 = {250}
Additional standing charges 251)
Total energy cost L {240)...(242) + (245)...(254) {255)

1l1a. 5AP rating - individyal heating systems including micra-CHP
Energy cost deRator {Table 12) . ’ [256)
Enargy cast factar (ECF) _ ' (257}
SAF value |f
SAP rating (sectlon 13) ) [258.}.
SAP band

123, CO; emissions - individual heating systems inclading micro-CHP

El_"l.ﬂ.rm.l'. Emfssian ﬁ:‘mr Emfszlone
twthfyear kg CO,/kWh kg COyfyear

Space heating - main system 1 X = 1261}
— x - CammJow
Space and watey haating [261) + (252] + {263) + [264]) = {265]
Pumps and fans S = (267)
Electricity for lighting - - o X 052 = (262}
Total COy, kefyear ' (265)...{271) = [272)
Dwelling CO; emlsshon rate {272) + {4} = [273)
Eivalue
El rating {section 14} {;(?ﬂ

13a, Primary energy - individual heating systems ineluding micro-CHP

Enargy Primary factar Frimary Enargy
kWh/year kWh/year
Space heatlng - maln system 1 X = [261)
water heatng x - -
Space and water heating {261) + (262) + (263] + (264) = {265}
Pumps and fans X - (267)
Etectricity for lighting ¥ = f268)
Primary energy kWhfyaar [272)

Dwelling prinvary energy rate kWhsmz/year _ 113.32 {273
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DER Worksheet
{‘ﬂ,sign - Draft G NHER

This deslgn submisstan has been carfied out us|ng Approved SAP software. It has been prepared frorm plans and specifications and may not reffect the
property as construched,

MrJnhn Simpsnn

.. %g e - % '.'I"..'.:'.'ZZ:'.'....'..'...." - :
|
[n

4 f Flat 1 a & 4 Daklands Rnad , Bromley, an 380

1. Qverall dwelling dimensions

Araa [m? Averaga eforay Volume{m?|
‘halght (m]
Lowest oocupied 5255 [la} x {23) = {3a)
Total floor area {1a} + (16) + [1c) + {1d)..{1n) = (4)
Dwelling volrme {3a)+ (3B} + (3] +{3d]..{3n) = {5]
2 \Ventilation rzle
¥ par hour

{Mumbernfc:hlmnevs k4= [I1 (5a)
x20=  [__0 __ |{eh)
%10~ (73}
o= [0 0w

wo- o Ju

MNumber of open flues
Mumber of intermittent fans

Number of passive vents

i

Mumber of lueless gas fAres

Alr changas par
_ hour
InRliration due to chimneys, flues, fans, PSVs {6a) + (6} + {72} + (7h} + (7c] = +{5)= (8)
IF a pressurisation test hos bean corded out or [5 Intended, proceed to (17), otherwise contlnue from (9) vo (18)
Air permeabl ity value, g50, expressed In cublc metres per howr per sguare metre of envelope areg 17)
If based an alr perméslbillity value, then (12) = [{17) + 20] + {8), otherivise (18) = [16) . e {18)
MWumber of sldes on which the dwelling 15 sheltered . (19)
Shelter factor : 1-[0.075 x {19)] = {20)
Infiltratian rate incorporating shelter factor {18} x [20) = {21)
||\' “ration rate modlifed for manthly wind speed: '
Jan Feb Mar Apr May Jin Jul fug Sep Ock Mov Oac

Monthly averaga wind speed fram Ta hle )2
[Fs10 | 500 [ 4% [ 440 | 430 [ 3so | 380 [ 370 | a0

430 | 450 | 470 | {22

Wind factor {22)m +4
128 | 126 [ 123 [ 210 | 208 [ 095 | 095 | 003 | 100
Adjusted infiltration rate {allowlng for shelter and wind factar) (21) ¥ {22a)r
[ 033 [ 032 ] 031 [ o028 [ oxd [ 024 | 024 | 024 [ 026 [ o02a | o028 { 030 |izam
Calcula be effectlyve alr change rate far the apﬁ]imhle fase
If mechanical ventllaton: alr change rate through system (23a)
I balanced with heat recovery: efflclency In 5 allowing far in-use factor from Table 4h {23¢]
d] ratural wentllathan or whote house positivie input ventilatlon from lof
[oss | 055 | 055 | bS4 | 054 | 653 | 053 | 053 | 053 | 054 | 054 | 055 |{24d)
Efferthie alr change rate - enter (24a) or [24b) or (24c) or (24d) In (25}
[ oss | 055 [ 055 | osa [ os5a | os53 [ 055 | o053 [ os3 [ os4 | 054 | o055 |izs

w06 | 113 | 118 |(22a)
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3. Heat losses and heat loss parameter

Element Groas Dpenings Met area Lrvalue ARUWIK Kvalue, AWK
area, m? o A, mt WK kifmE K kifK (’ H-.

Daor | 180 |=| 100 |=] 180 | {26)
Windaw | 1046 |« 133 |=] 1347 | {27)
Ground floor | 5258 |x| a1s |=] 788 | {28a)
External wall | 2714 | x| 020 |=[ 243 | {27a)
Party wall | 1340 | x| ooo |=| ooo | {32
Total area of extermnal elements £4, m® (3L}
Fabric heat loss, WK = S{A % U) {26)...(30} + (32] = (33}
Heat capacity Cm = FIA X K) (28)...{30) + {32) + {32a)...(32¢) = [34)
Thermal mass parameter (TMP} in ki/m?K ' (35)
Thermal bridges: F[L x W} calculated using Appendix K [36)
Tatal fabtle heat loss {33) + (36) = {37}

Jan Fab Mar Apr May Jun lul Aug Sap Oct Nov Dec

Ventllatlon haat loss caloulated monthly 033 x (25)m A [5)

2333 | 2340 | 2365 |iam

| 2400 | 2381 § 2383 | 2342 | 2333 | 2297 | 2397 | 2280 | 2311 |
Heat transfer coafflclent, WK [37)m + (38]m o '

6638 | 6653 | 6670 |

[ 6705 | 6695 | e6.87 | 6645 | 6638 | €601 | €601 | 6585 | 6615 |

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

Heat loss parameter {HLP), WmK (39]m + (d)

[ 128 | 127 | 127 | 126 | 136 | 136 1.26 125 | 126 |

126 | 127 | 177 |

Average =3MOL.A3M12=] 126 | {4

Mumber of days In month [Table 1a)

[ 3100 | 2800 | 3100 | acoo | atoo | asoo | azoo | 3dpo | 3oo0 |

aLon | aooo | avoo |tam

4, Weater heating energy requiremernit

Assumed oocupancy, M
Annual averaga hat water usage It llitres per day Ud,aw::rage =[5 x )+ 36
Jan - Feb Mar - Apr May Jun 1T Aug Sep

Hot water usage In litres per day For each month Wd,m = factor fron Table 1o x [43) -

(42

(43}
Qct Nov - . Deg

77.65 | apee | @372 |

[ 8374 | 8069 [ 77.65 | 7a60 [ 7156 | 6851 | es51 | 7156 | 7460 |

Energy content of hot water used = 418 x Vdm x nm x Tmf.'-]Elel ¥Wh/month (see Tabtes 1b, 1c 1d)

TIa4)1,.10 = 013,51 {44]

[ 12418 | 10861 | 11208 | 9771 | 9375 | aos0 | 7497 | 8603 | e7.06 |

10146 | 110.75 | 120.26 |

Distribution loss 0.15 x (45)m

T{45)1..12 = (45)

[ 1863 | 1629 | 1681 | 14.'55'| 1406 | 1214 | 1125 | 1290 | 1306 |

1522 | 1661 [ 1804 | (46

Watar storage inss calculated for. eath month [55) % :4‘1]_m

{ 000 | ooo | oon | ooo | woo | ooo | ooo | ocoo | oos |

000 | o000 | eoo ]ise)

IF the vessal eontalng dedleatad solar stnragg.nr dedicatad WWHAS {56]m x [{47) - W} = (47], else {56]

[ oon | ooo | ooo | coo | ono | ooo | ooo | coo ! oo |

oop | oo | ooo |5

Primary circuit loss for each month from Table 3

| oo | oo | ooo | ooo | ooo | noo | ooo | noo | oo |

oo | ooo | ooo | rEw

Cormbl loss for each month fram Table 2a, 3b o 3

[ 2608 [ 2428 [ 2688 | 2601 | 26088 [ 2601 | 2682 | 2688 | 2601 ]

288 | 2601 | 688 |(61)

Total heat required for water heatlng calculated for each menth 085 x {45)m + (46Jm + [57)m + [59)n + [61)m

| 15106 | 132.88 | 13886 | 123.72 | 12064 | 10652 | 10185 | 112,02 | 115.07 |

12334 | 13676 | 147.14 | (52)
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Sofar CHW input calculated using Appendls G or Appendiz H

[ coo T ooo | eoo ) ooo | poo | oo | ooo | coo | ooo | oou | coo | ooo iss
(:. .'gas heat recovery system . input (Appendix G1)

| 654 | 609 [ 503 | 448 | 138 | coo | ooo | ooo | ooo | 452 | 602 | 655 |i63)
Output from water heater far each month (W hy/month) {62)m + [E&]m

[ 14453 [ 12680 | 133.03 | 11924 | 21875 [ 10692 | 10185 | 11291 [ 11207 | 123.82 | 13074 | 140.60 |

yio-12= 14705 | {ea)
Heat gains from water heating (Wh/manth) 0.25 x [0.85 % {45)m + jG1)m) + 0.8 x [{(46)m + {57)m + {59)m]
| 48.0i | 4218 | 4300 | 3899 [ azge [ 3340 | 3165 | 3537 | as4s [ 2045 { 4333 | 4671 {(s5)

5. Internal gains

Ian Foh Mar Apr May lun Jut Aug Sap Ot Moy Dac

detabolic geins [Table 5)

[ es.26 | #p26 | 8836 | 8826 | @s26 | BR26 | 8826 | BR3¢ | 826 | 8226 | BB.26 | BB.I6 | {56)
Lighting galns [caloulated In Appendx L, equetion L% o L92), also saa Table 5 : .

| 1408 | 1os0 | a7 { 770 [ 675 | 486 | 525 | 682 | a6 '| 1163 .| 1357 | 1447 | {67
Appllance gatns {calcatated In Appendix L, squation 113 or L13a), alsco see Table 5 .

[[153.85 | 15545 [ 15143 | 142286 | 132.05 | 12180 | 11520 | 11350 | 11755 | 126.08 | 13650 | 147.06 | (s8]
1‘ 'dng galns featculated In Append|x L, equation L1S or L15a), also see Table &

[ 3183 T 3183 [ 31ea | 31ea [ 3183 [ 3182 | 3183 | 31.89 | 9183 | 3183 | 3181 [ 3183 |(59)
Pump and fan galns (Tahkle 53) _ _

[ 300 T 300 | 300 | 300 | 300 [ 2co | 300 [ 300 | 200 [ 300 [ 300 [ z00 |rry
bosses gy, evaporation {Tabla 5 _ ' '_ '.

| 2061 | 7061 | 70062 | 061 | 7061 | 7061 | 7061 | Jos1 | 7061 | 7061 | 7061 | 7061 |(71)
Water healing galns [Table 5) I

| 6453 | sa77 [ 9.2 [ 5416 | 5093 | 4630 | 4254 | a7as [ 4024 | sa37 [ 6048 | 6278 | (72}
Tatal internal gains (@&]m +{E71m + [68)m + (6961 + [F0}m + [F1jm + [}'2]m.

[[284.94 | as3.0 | 273.48 | 257.19 | 4122 | 225.62 | 215.36 | 220.78 [ 2ze.4n [ 24457 | 2633 | 276.72 | (v

Accass factor Area’ Salar flux £ FF Galns
Table 6d m* Wim? speclffe data specfle data W
or Tabla 6h ar Table @¢
NorthWest [ 077 |x[ 224 ]| 1122 Jxooxf o7z x| o |=[ &8s |is1
5 East [ o7t |x{ 288 |x[ 3679 |x08xf 072 |x[ o078 |«[ 3701 |79
SouthEast [ osa 1x[ s04 |x[ 3878 |xvex[ om2_|x[_o70 |=[ 454zt

Solargains In wakts E{M]m A82m
| 5126 | 15838 | 22450 | 22 | 33810 | 34090 | 32648 | 29070 | 24748 | 17215 | 108.84 | 7775 |(83)

Total galns - Internal and salar [}'ﬂ}m + (33
[ 276.20 [ 22158 [ 457.60 [ 5ana1 | 57992 [ 5e6s5z [ 54184  Sioos [ 47587 | 42172 | 37297 [ asa.sq | (64}

7. Mean internal temperature {heating scason)

Temperature dutlng heating periods in the llving area from Table 9, Th1{"C) 21.00 (85}
lan Feh far Apr hlay Jun ul Aug Sep Oct Now Dec

Utilisatlon factor for galns for living area nlm (zee Tabla Sa)

b 100 | 099 | oo [ o9 | o85 [ oes [ 052 | 057 [ oo [ oee [ 099 | 100 |(ss)
Wrean Internal temp of living area T (sbeps 3 to 7 In Takle 9c)

{ 1970 | 1988 [ 016 | 2049 | 2078 | 2084 | 2099 | 3006 | angy | mso | 2003 | 1m66 | 2
Temperature durlng heating parlods In the rest of dwelling fram Tabla 2, Th2["C)
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| 1986 | 1985 | 1986 | 1087 | 1987 | 19688 | 1968 | 1988 | 1937 | 1037 | 1087 | 1967 |{ag

Utilisation fector for gains for rest of dwelling nZ,m

[ oo | ogo | 007 | o092 | oeo | o059 | o040 | o044 | o07r { 094 | 099 { 100 {igg
Mean nternal lermperature in the rest of dwelllng T2 (follow sheps 3 1o 7 In Table 9c)

(1645 | 1641 [ 1ae1 [ 1020 | 1966 [ 1984 [ 1087 [ 1087 | 1978 | 1931 | 1863 | 1809 {ton}
Living arsa fraction Livlng area + (4) = (91}
M ean Internal tempecature for the whole dwelling FLAxTL +1 - AN T2

[ 1698 | 1920 | 1953 [ 1284 [ 2026 | 2043 T 2047 { 2047 | 2037 | 1095 | 10238 | 1893 |e2
Apply adjustment o the mean Internal teimperature from Table 4e where appropriate

{ 1883 | 1905 [ 1938 [ 1270 | 2011 | 2008 | 2032 | 2032 | 2027 | 1980 | 1923 | 1878 |te3)

E. Space Neatirg requirement

Jan Feh Mar Apr May Jun ul Aug Sap Oct Moy Dae

Litilisation factor for galns, nm _ _

| oga | oo | o057 | 092 | 081 | o063 | 045 | 050 | o075 | 092 | o3ag | oew ey
Liseful gains, nmiEm, W [94)m x (84]m _ y _

[ 572.36 | 434.63 | 480.41 | 502.33 | 468.08 | 354.73 | 24299 | 252.94 | 367.05 | 395,25 | 367.40 | a52.47 | (95)
Monthly average oxternal temperature fram Table U1 B _ T

[ 420 T 490 [ 650 | san [ 1170 [ 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |[95{5f
Heat loss rate For nvean Intarnal temparatura, Lo, W [EA99m x [(93)m - [96)m] _

[ 87437 | saz.57 | #6140 | 72350 | 55837 | azsoe | 24562 | 25836 | 40456 { 61051 | aozao | wea7s | (o7
Space heating requirement, kWh/month 00024 x [[971m - (95)n] x (41hm _. .

| 44708 | 34460 | 28352 [ 150.25 | 6717 | 000 ] 000 | 000 | 000 | 16015 | 31673 | Asia7 |

. C ' 3(98)1..5, 10...12 = {58}

Space heating regulrement kwhimfyear (98] + (4} {95

9a. Emergy requiremients - individual heating systems including micro-CHP

Spaca heatlng

Fraction of space heat from secondaryfsupplementacy system (rable 11) ' {201}
Fracticn of space heat from main systemis) | ’ ' . Ci-{me (202}
Fractlon of space heat from maln systam 2 . (203}
Fractlon of total space heat fram malh systerm 1 (202 x [1- {203)] = {204)
Fraction of total space heat from mein system 2 {202] % (203) = [2105)
Effidency of main system 1 (%] . [%”’51'
lan Feh Mar Apr hlay Iun 1! Aug Sep Dt Mow Dac .

Space heating fuel {maln systent 1), kWh/month
| 49731 [ 38342 | 31537 | 17215 | 7472 | o000 | ooe [ ocoe | ooo | 1815 | w231 | s1330 |

U5, 10..12={ 20174 | {210

Water heating
EHlclency of water heaker

| 8025 | 8019 | asos [ 8877 | =822 | 8730 | &730 | 8730 | 8730 | 8825 | soaz | soas |(z1%)
Water heating fuel, kWh/month

| 16103 | 14218 | 140,38 | 13433 | 13461 | 12247 | 11667 | 12033 | 1952 | 13552 | 14663 | 15748 |

¥(219a)1..12 = [219)

Annual tatals

Space heating fuel - main system 1 2491 74
Water heatng fuel 664,10

Electrcity for pumps, fans and electric keep-haot (Table 45
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central fteating pump or water pump within warm air reating unlt (2300c)

boller flue fan A5.(HD (230¢]
: .. al electricliy For the above, kwh/year (231
Electricity for lghting {Appendix L) [232)
Total delivered energy for all uses {211)...1221) +(231) + (232)...{237b) = (238)
10a. Fuel costs - individual heating systeims ineluding micro-CHP
Fue] Fual price Fua]
Wh/fyaar cost £fyaar
space heating - taln gysiem 1 x x 001 = {240
Water heating X 348 x0.01= (247)
Pumps and Fans x £001 = m [249)
Electricity for lighting X X 0.01 = f250)
Addhtlonal standing charges [251)

Tokal energy cost {240)...{282) + (245)...254) = (25%)

11a. SAP rating - individual heating systemy including micra-CHP

Energy tost deflator [Table 12} (56

Energy cost factor (ECF) ' : (257}
{ rvalue

5AP rating {section 13) (258)

SAP band

1Za. O3; emissions - individusl eating systems inoiuding micro-CHF

Enargy EmTsslon factar Emlsslons
KWh/yaar Hg CO:/kWh kg COfyaar
space heating - maln syster 1 X = (21}
wates hsting . i 25t
Space and water heating - . {261) +{162) + (263] + [264) = (265}
- | , . aen)
Etectricity for lighting : ] N - (268}
Total 00, kfyear {265}...{271) = {272)

Dwelling ©0; enisslon rate : 272+ = {273)
Elvalue
IF‘ “1Hng [sectlon 14 {274}
& tand ' -

13a, Primary energy - individual heating systems inciuding micro-CHP

Enzrgy Primary facter Primary Energy
KWhfyear KWhfyear
Space heating - mein system 1 2491.74 X = (251)

Water heating 1664.10 x = {264)
Space and water heating ’ (261} + {262} + {263) + (264) = 50713 [285)
Pumps and fans ' 75.00 X - [267)

Electrlelty for lghting 248.59 x - 763.1% | (268)
Primary energy k¥h{fyear [ T (372

Owelling primary energy rabe KWhimd/year 115,39 1273)
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DER Worksheet
Design - Draft NHEB |

—

This deslgn submisslon has been carried out using Approved SAP softvrare. IE has bean prepared fron plans and specificatlans and may not reflect the
property as consbrurcted.
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oad | Bromfey, BA2 350

Mr john Slinpsan

|

Flat3 a4 % 4-; balda nd.s

1. Overall dwekling dimensions

Araa [ Avaraga storay Violume {m¥)
height [m) -
Lowest occupled (12} ) - (32)
Tokal floor area {32) +1B) + 1€} + {1d)..{1n) = {4
Dwelling volume ) {3a}+[3b) + {36] + (3d)...{3n} = 5]

2. Venlilation rate

m* par hour

Mumber of chinmneys [E xAb= [E 153}{
Humber af opan flues [II ¥ 20 = m {Bb]
Nuinber of intermittent fans [ 2 1 »xw= {72}
Huritber of passive vents x10= III {7h)
Humber of ueless gas flras III ¥ A0 = [II 17y

Alr changes per
) hour

[nfiltration due to chimnays, flues, fans, P5ys {€a} + [6b) + {Fa) + {7b) + (7} = +{3)= (3}
if e pressurfealion test has been carded out or Is Intended, procesd o (17), otherwize coptinue from [9) ta (16)

Al permeaabllby value, S0, expressed In cuble metres pet hour per square metre of envelope area (17}
[F based on air permeability value, then (L8] < [[17) = 28] + [8), otherwise (18] = {16] . 12}
Number of sldes an which the dwelling is sheltered {19)
Shalter Facto 1-[0.075 % (19)] = (20)
Inflltration rate incorporating shelter factor {18] k (10} = {21)
Infiltratlon rate mod(fled for menthly wind speed: [’

Jan Fel Mar Apr May lun Jul AUE Sep Ock Now Dae

Monthly average wind speed_fmm_Ta ble Uz

bsao [ soo | aso | 440 | 430 [ 380 [ 380 | 370 | 400 | 430 | 450 | 40 |y
Wi Tactar [22)m + 4

128 | 125 | 133 | 110 | 108 [ 085 | 095 | 093 [ 100 | 108 [ 113 | 11z |i2om)
Adusted Inflitratlan rate (allowing for sll'lelter and wind factor) {21) x (22adhm

[ oa1 [ 091 | .30 |'u.2?r [ 026 [ ¢33 J 023 J o023 J o025 | o026 | 028 [ o029 |iz2m)
Calculate effective air change rate for the applicible case:

IFmecharical ventilation: alr change rate through syatem [23a]
If balanced with heat recovery: efficiency in % allowing for in-use Factor from Table 4h [23c)

d} natural ventilation or whole hause positlye Input ventllatlon fram daft
{os5 [ o055 J oss 1 os54 | o053 | o053 | o053 [ 053 | o53 | 053 | oS4 | 0S4 | {244}
Effactlve alr change rate - enter (24a) or (24b] or {24c) or (22d] in [25]
[ 55 T 055 [ 055 [ 054 | o053 | o053 | ns2 [ ns2 [ o5z [ oss [ o54 | o054 {iz5)
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3. Hezt losses and heat loss parametear

Element Grigss Opeaninge Mat area U-value Ax W/K valug, AWK,
{ area, m* m? A, m* WinK kMmt K kK
Window [ 1028 | x| 133 |=[ 1420 | i27)
Door _ [ 120 x| 100 |=[ 180 | {26)
Ground foar [ 57270 | x| 015 |=] 866 | {28a)
External wall [(s482 || 020 |= | 1096 | (22a)
Party wall k[ 000 |=[ ooo | {32)
Total ares of axternal efements T4, m? 34]
Fabric heat loss, W/K = (A = U) (26...{30) +[32) = {33)
Heat capadty Cm = S{A x K} £28)...(30) + {32} + (32a}...32¢) = {34)
Therma! mizss parameter (TMP) In kifmK {35)
Therma! bridges: 3L x W) calculated using Appandl: K ) _ [38)
Total fabrle heat lass ' [33) + (36) = {37)
Jan Feb Mar Apr hlay Jun Jul -ﬁug Sep Ot Koy Dec

Ventilation heat foss calculated monkhly 333 x (25]m X [5) )

{2643 | 2604 | 2505 | 2553 [ 2548 [ 2500 | 2508 | 2503 [ 2523 [ 2546 | 2561 | 2578 |[3s)
Heat transfer coefflclent, WK (37}m + (38)m e
[ . [7372 | 7363 | 7358 [ 7313 | 7305 | 7260 | 7269 | :._'z\nsz"[- 7283 | 7305 | 7321 | 7337 |

Average = 3139)1..12f12 = 7313 (39}

Heat loss parameber {HLPY, Wrn?E {39)m + (4}
(228 | 128 | 227 [ 227 [ 127 [ 226 | 126 | 126 [ 126 [ 127 | 127 | 127 |

Average = 01, 12/12 = 40}

Wumber of days In month [Table 1a)
[ 3too | 2800 | 3100 | 3000 [ 3100 [ 3000 | 3100 | 3100 [ 3000 | 3100 [ 3000 | 3too |

4. Water heating energy requirement

Assumed oecupancy, N . (42}
annual aversge hot water usage |nlitres per day Yd,avetage = {26 x N] + 35 79.70 (42}
: lan Fab - Mar T Apr - - May dun - Jul Aug Sep Ot Nov - - Dec

Hot water usage In litres per day for each month Vd,m = factor from Table 1e x {43)
[ 67g7 [ 2440 | s13p [ 7900 [ vaez ["7a72 [ 7173 | 7492 | w11 [ 2130 | saae | 8767 |

P12 ”

Erl reontent of hot watsr used = 4.18 % Vd,m x nm x Tm/3600 Kh/month [see Tablas 1, 1c 1d)
' {i30.02 | 13371 [ 11734 [ 10230 | 986 [ =471 | 7848 | 9007 | w115 [ w62z | 11505 | 13581 )

5145)1...32 = [45)

Dizkribution loss U.lsx[d"jlm: _ ]

| 1950 [I 1706 | 1760 | 1535 [ 1472 [ 1271 [ 1177 | 1351 | 1367 [ 1593 | 1730 | 1889 |(4g)
Water storage fuss calculated for each month (55) x {(47jm

[ 000 | owo | ocon. | o0 [ ooo | o000 | oo | ooo | oo | coo | ooo [ oo |isg
IF the vagsel contalns dedlcated su!arsto.rﬁgﬁ: ar ﬂ.e&_.!_cateﬂ WWHES (550w x [(47] - ¥s] < [47), else [SE)

[ oo | oo | 000 [o0o0 | ooo | 000 | 000 [ ooo [ ooo | ooo | o0oo [ 000 |59
Prinvary circuit foss far each month from Table 3

[ 000 [ ooo [ o0 [ ooo [ oo § oot [ o000 | ooo [ ooo | oop [ oo0 | ooo |53
Combi loss for each menth from: Table 3a, 3b or 3¢

| 2688 ] 2428 [ 2683 | 2601 | 2688 | 2601 | 2688 [ 269s | 2601 | 2688 | 2601 | 2638 | {61
Total heat required for water heating calculated for each manth 0085 x {45)m + [A6)m + [57m + (59)m + (61)m

[1s6.00 [ 137.99 | 14832 | 12832 | 125.04 [ 110.72 | 10537 | 11685 | 117.16 | 133.10 | 14196 | 15279 |(52)
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Solar DHW Input calculated using Appendix G or Appendix H,

[ o0 | ooo | oo | 000 [ coo | o000 | oo0 [ o0 [ oo [ woo [ ocoe | ooo |5y
Flue gas heat recovery system 1 input [Appendix G1) {

[ 68 | %15 | 594 | 420 | 165 [ o000 | 000 [ o000 [ oo [ -430 | 609 | 671 |63}
Chubput Fram water heater for each month (kKWhfmonth) {820 + {83)m

[ 15022 [ 12184 [ 13828 | 2402 | w3238 | 11072 | 10537 | 11695 | 117.16 | 128.80 | 135.67 | 146.09 |

siea. 12= (64)

Heat gaIns from water heating [(kWh/month] .25 x [(L35 = (45)m + (51)m] + 0.8 = [[46)m + [52)m + (53] m]
[ 4095 | 4368 | 4574 | 4052 | w36 [ 3467 | 3222 | 3667 | 3681 | 4204 | 4506 | 4859 |i65)

5. Internal gainsg

Ian Fab Mar Apr May Jun Jul Aug Sep Ot Mav Dac

Metabollc gatns [Table 5} .
[ ose0 | wss0 | osm0 [ o9sA0 [ oseo | o580 | 9580 | 9sso | 9580 | osa0 | 9sa0 | wswo |tee)

Ughting gatnhs [caleulated In Appendlk L, equatlon LS or L9a), also see Table 5

(1513 | 1344 | 1053 | 827 | 615 [ 522 [ 560 | 733 [ 984 | 1250 | 1450 [ 1555 |en
Appliance galns [calculated [n Appendix L, equation L13 or L13a), also see Table 5 ._ _

| 16711 | 16885 | 15248 | 15517 | 143.43 | 13239 | 13502 | 12328 | 13765 | 135'.96'_|_ 148.70 | 159.74 | (68)
Cooking galas (calcutated 1o Appendlx L, equatlen L15 of L15a), also see Table 5 . .

| 3258 [ azsy [ 2258 | 3258 [ 3252 | 3258 | 3258 | 31.'53"'| 258 | 3258 | 3258 [ 3zse |(es)

Pump and fan galns [Table 5a)

[300° T 300 | 300 | 300 { aco | 360 [ zo0 | 300 [ 300 [ 200 | 200 [ 300 iz
Losses e.g. evaporation [Table 5) - .

| 7660 | 7664 | 7664 | 7660 | 7664 | 7664 [ 7664 | -76.64 | 7661 | 76.64 | -76.64
Water heating galns (Table §) )

[ 6214 | 6530 [ 6147 | 5628 | 5290 | 43.1_5"| 4411 | 2929 | 5112 | ses0 | g2856 | s530 | [
Total Incernal gafns (66)m + [67)m + (68)m + [69]m + {70)m + [F1Im + (72Im - . .

| 3p4.12 | 30232 | 20162 | 374.46 | 357.25 [ 24050 | 228.50 | 23484 | 24336 | 35070 | 28061 | 395.33 |{73)

7664 | (71}

B.50lar gajas. . . . .. . - e

Accacs factor Araa . Saler flux £ FF Galne

Table &d mi Wim? spechfle data spaclfic data w
or Table 6b or Teble 6¢

South |_om |x[. 136 |x[ 4675 |xeox| o032 x| o070 |- [ 2221 |78
East [ 077 | x| 436 |x| 1964 |xoo8x] o072 |x[ o070 |=f 933 |(
SouthEasi [ o7r x| 534 1x[ 2678 |xcax] o072 |x[ o7 |=[ 6733 |77
SouthWest [ o7z ] x[ 28z x| 3y |xoex| 07z |x[ 070 ]=[ 324 |79}

Solar gains in watts Ei?d}m..-:{ﬂzj_m
[ 13502 [ 23105 [ 3ar.79 | 39531 [ 44332 [ 44011 | 42433 | 38867 | 34474 | 255.88 | 162.02 | 11550 | (83}

Tatal galns - nternal and solar (73)m + (B3]m )
[ 43024 | 53337 | eod.41 | ss9.77 | 70057 | 680.61 | 653.84 | 62331 | 58810 | 51658 | 44263 | 41084 | {89

7_fean internal temperature theating seasan)
Temparature durlng heating perods In the Ivlng area fram Table 8, Th1{"C} [85)

Ian Feb Mar Apr May $un Jul Aug Sap Oct Mav Dac

Lrtlllsatlon Factar for gaTns for [Iving area nl,m [see Table 9a)

[ 090 | vos | 097 | o9z | 081 [ o064 [ 0as [ 052 [ ows [ 094 | o099 | 100 |(ee
Mean Internal temp of living area T1 {steps 3 ka7 in Table 9¢)

(1574 | 1995 | 2024 | 2057 [ 282 [ 2096 | 2099 | 2093 | 2001 | 2056 | 2008 | 19569 |187)

URN: Fiat 3 version 1
MNHER Plan Assessor verslon 6.1.2
Page 3 SAP version 9,92




Temperature during healing perlods In the rest of dwelling fram Tabla 9, Th2{"C}
» [ 1986 | 1986 | 1985 | 1987 [ 1387 [ 1987 | 1987 | 1987 | 1087 | 1987 | 1987 [ 1986 ](88)
i Jsation Rackor For gains for rest of dwelling n2,m

[ 099 ] o098 | 096 | o089 | o075 [ o55 | o036 | 040 | 066 | 091 | 09 | o0m9 |ie®
dean internal temperature In the rest of dwelling T2 ifollow steps 3 bo 7 in Table Be) B

[(1e20 T sgs1 [ 1893 | 1538 | 1070 | 1984 | 1987 | 1087 | 1080 | 3839 | 1870 | 1814 |i{om
LivIng area fraction Living area + {4} = (91
klean internal temperature for the whole dwelling RAX T H1-flAa)x T2

| 1900 T 1927 | 19062 | 20006 | 2020 | 2043 | 2046 | 2046 { 2038 | 2001 | 1243 | 1855 |{o2
Apply adlustrent to the mean internal temperature from Table 4e where appropilate .

[ 1686 | 1902 [ 1947 [ 1986 | 3014 | 2028 | 2031 | 2031 | 2_0.23 [ 1526 | 1928 | 1680 (939

3. Space heavng requirernant

Jan Feb Mar Apr May Jun qul Aug ‘Sap Oct Moy Dac

Litillsatlon factor for galns, nm

[ 09a T oo [ 085 [ o083 | o077 [ o056 | 041 J. 0as | o070 [ 05 | o9 | o099 Jros
Useful galns, pmGm, W {94)m x (84)m _ _' -

| 235.04 | 52158 [ 57938 | s04.85 { s3zm { 29621 | 26747 | 27964 [ 40002 | 47210 | 43385 | 207.85 | tos
1’ pl:hl'gr average extemal temperature From Table U1

| 430 [ aso [ eso | 890 | 1170 [ 1460 | 1660 | 1640 [ 1410 | weo | 710 T 420 |ies)
Heat loss rake for mean Inkerpal tentperature, Lm, W [{39000 o [{93 ) - (96]m]

{1072.48 [ 104714 | 953.85 | 80133 | 1678 | 43288 | 26571 | 28378 | 44660 | &red2 | 80134 | 107157 | {97)
Space heating requirentent, RWhfmonth 024 % {973 ~ [95hm] x [41)m

[a75.00 | as3.a8 [ 27e.60 | 14866 | ssoe | cgo [ ooo | .oop | ooo [ 1514 | 320099 | 49300 |

' 3(98)1..5, 10..12 = 28)

Space heating requirement KA mAfyear - 98]+ (4) (53]

Ba. Energy reqlirements « ingdividual heating systems including micro-CHP

Spaca haating

Fractlan of spaca heat frem secondaryfsupplementary system (talhlz 11) e e N {203}
Fraction of space heat from maln systemis) 1-j201}= {202}

Fractlon of space heat from maln systera 2 {2023
Fractian of total space heat from main system 1 {202) x (1-{203]] = [204)

E"' ~tion of total spate heat fram maln system 2 {202} % (203} = [205]
trielency of main system 1 (54) £9.90% {208}
lan Fab hiar Apr May Jun Jul Aug Sap Ot Naov Dec

$pace heatlng Auel (main system 1}, KWhimenth
| 52837 | 39285 ] 30991 | 16537 | g562 [ voo | ooo | ooo | oo | 16s.01 | 356.40 | Sa0.08 |

F{211)1. 510,12 = (211}

Water haating
Efficiency of water heater .

[ 2926 [mo1a | 8002 [ 2870 | @13 [ s730 [ &vac | 8730 | sva0 | mseo | soaz | ssae |
Water heatlng fual, kWh/month .

[ 168.29 [ 34784 | 15523 | 13095 | 14001 [ 12623 | 17070 | 13396 [ 13420 | 125.23 | 152.45 [ 163.60 |

F{z1%a)1...12 = 219}
Annual toials

Space heatlg fual ~maln system 1 P546.88
Water heating fuel 172828
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Electricity for punnps, fans and electrlc keep-hot (Table 4§

central heatlng pump or water pump within warm alr heatlng unlt {230c) .
boller flue fan {230{ '
Total electricity for the above, kWhfyear (231}
Elecirlaity for ighting [Appendis L} : {232)
Total dellvered erergy for all uses {213}, 4220 + (232} + (232)...[237h) = {238}
10a, Fuel costs - individual heating syztems including micro-CHP
Fual Fusl price Fuel
kWh/year cost £fyear
Space heating - main system 1 X 4B x001= (240}
Waler heatlng X 001 = (247
Prumps and Fans X {01 = 5.88 | (249)
Electricity for fighting x x0.01 = (250)
Additlonal standing charges : . . [251)
“Total energy cost [240)...(242) + (245],..254) = (255)
11a, SAP rating - individual heating systems including micra-CHP
Energy cost deflator {Table 12} S ' {256)
Energy cost factar (ECF) {25]:1 )
SAP value
SAP rating {section 13) {258)
SAP band : o
12a. COD; emissians - Individual heating systems Including micra-CHP
Enargy . Ernleglon factor Emlsslons
kWhfyaar kg COufHWh kg CO0:fyear
Space heating - maln systan 1 25&6.88. X = [2a1]
Wt hosting : - e
Spare and water heating _ {261 + (262} + [263) + [264] = (265)
Pumpsand fans— - - - e e —— . . - o= [267)
Electricity ot ightng ¥ - 262)
Total GO, kgfyvear ' {265)..{271) = {2723
Dwelling COs emssion rate (272) = {a) = {273)
Ebwalua (
Et rating {section 14) {274
El band
13a. Primary energy - individual heating systems including micro-CHP
' Enargy Primary factor Primary Energy
kWh,year kWh/fyear
Space heatng - maln systerm 1 ' = [261)
water hestng , - [Eme e
Space and water heating {261) +{262) + {263) + {268} = {265)
Pumps and fans x - (267)
Electrichty for lighting % = 1268}
Primary energy kKWhfyear [272]
Dwelling primary energy rate KWhfmZ fyear [273]
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3. Heat losses and heat loss parameter

Elament Arass Opaninge Nat araa U-valua AxUW/IK Kvalua, AXK, .
area, m? m? A.m* WimK kfmi K KK ( .
Doar [180 |x| 200 {=[ 180 } {26)
Window [[1330 | x| 133 (=] 1763 {27)
Exposed floor [ z50 |x| pa5s |=] 113 | {28b
External wall [(7620 |x|[ 020 |=[ 1524 | {20a}
Party wall [ 250 {x| o000 || ooo | {32}
Total area of external alements Th, m? [ERH
Fabric heat loss, W/ = T1A » U} (26)..020) +(32)=[__ 3580 {33
Heat capacity Crm = S[A x k) [26}.. [:-m;-+:3:-,]+:aza; e[ WA i)
Thermal imass pararnaier [ThP) In klfm®K m (35}
Thermal bridges: S{L x &) calculated using Appendik K [Caas1 s
Total fabric heat loss (33) + (36} = i37)
Ian Feb Mar Apr May Jun Jul . Aug Sap Dt How Dac
Ventilation heat loss calculated monfhly 0.33 x {25)m x {5} _ - _
[ 3413 | 33099 | 3386 | 3324 | 3322 | 3258 | 3258 |'32.4}' | 3z79 | 33.2 | 3a3s | 3360 liam
Heat transfer coefficient, W/K (37)m + (38}m - ' '
| 8444 | 8430 | Baa7 | w55 | w343 | aemn | sams | az?s ! 8309 | s34y | w267 [ 8301 | |
Average = 5(39)1..12/12=[ @355 | (39}
Heat loss parameter (HLF), W/m?K (3%)m + (4}
[ 28 [ 1aa | 203 | 212 [ 242 [ a2 [ waz | 21 [ 112 | 112 | 113 | 1143 |
' Average = J{40)1...12/12 = fa0)
Mumber of days In mankh {Table 1a) -
[ 300 | 2600 | 2000 | 2000 | 2100 | 2000 [ 2100 | s100. [ acoo | 2100 | 3000 [ aroo |ian

4, Water heating energy reiuircinent

Ascumed pecupancy, M
Annual average hot water usage in litres per day o average & (25 x My +36
~Feb - —-Mar —— Ray

Hot water usage inlitres per day for each month Vd,m = factor from Table 1e x (43}

R ||, by - Apr dun Jul Aug Sap

{42)

_BQ.QD {43
oct Hov . --Dac -

o170 | 9529 [ 9sas |

| 9869 [ 9528 | 9170 | se10 | sas0 | suot [ 8001 | 8450 | &ain |

Energy content of hot water used = 4.18 x Vid,in x o x Trnd3600 L{Whﬁmumh {s¢e Tables 1b, 1c 1d}

H4)1..12 = 107873 144}

[ 14665 | 12326 [ 13225 | 11539 [ 11072 | 9554 [ 853 [ 1o1.50 [ 40081 | 13981 [ 43078 | 14202 |

Dstribut]on loss 0,19 x {dﬁ}m ]

FIAS).,.12 = (45)

| 2aon | 19.24 | 1085 | 3L [ 1661 | 1433 [ 1328 | 1524 | 1540 ]

17.97 | 1962 [ 2130 [{4m)

Water storage [nss caleulated for each mnnth [55]) & [41_!m

I ooo | oo [ oo | ooo | ooo | oo | ooo | ooo | ooo | ooo | ooo | 000 |56
IF the vessel contains dedicated solar stora.ge_ur de:_iir,ﬂl:e.l:l WWHRS [96]m x [{47] - V5] + [27), alse (56)

| ooo [ ooo | ooo | ocoo [ eoo | ooo | ooo [ ooo | oou | ooo | ooo | 000 |57
Primary clicuit loss For each manth from Table 3

[ ano [ oon [ ano T ono [ ooo { o000 | ooo | o000 | ooo | o000 | voo | ooo |59

Cambi loss for each month bromn Table 3a, 3h or 3c

| 7688 | 2438 | 2688 | 2601 | 2583 | 2601 | 2683 | 2688 | 2601 |

2688 | 2601 | 2688 |61

Total hiesat required for water heating catewlabed for each month 085 x [451m + [ + (57 + [59%m + [E1)m

[ 17353 [ 15o5a [ iso3 [ iaran | 12760 | 121ss T 11540 | wed7 [ 12280 | 14660 | 15679 | 168.90 | (52
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Solar DHW input calculated uslng Appendls G or Appendix H
_ [ ooo | oo [ 600 [ o000 [ ooo | o000 [ 0.0 [ 0oo | ooo | o000 | oo | ooo |iea
f.. ;e gas heat recovery system 1 inpuk [Appendlx G1j
{32 | s70 [ €0 [ 581 [ 279 { o000 [ ooo | ooo [ ooo | ses [ 656 | 228 |(e3)
Duiput from water hesater for each month (BWh/month) (G2 + [63)m
[(166.26 | 14584 | 15274 | 13550 | 134.81 [ 17455 | 11541 | 13847 [ 12682 | 140.03 | 15023 | 16162 |

S -

Heat gains from water heating (kWhfmanth] £.25 = [0.85 x (45)m + [E1)m] + 0.2 = [[46]m + {S7)Im + [59)m]
[ 5546 | 4872 [ so7a | 2487 | 4353 | 3827 | 3616 | 2050 | 4069 | 4656 | 4999 | 5304 |(es)

&. Internal gains

lan Fab Mar Apr May Tun Jul Aug  Sep Dt MNov Des

tetabolic geins {Table 5) _
[117.26 | 11726 | 117.26 | 117.26 | 117.26 | 117.26 | 117.26 | 117.06 | 13726 | 117.26 | 117.26 | 117.36 | tée)
Lighting gains (caleulated n Appendlx L, equation L9 or L9a), also see Tabla 5 o o .
1937 | 17.20 | 1399 | 1059 | 792 | 668 | 7.22 |. 939 | 1260 | 1600 | 1867 | 1991 |67}
Appllance galns {calculated In Appendix L, edquation 113 ot L13a), also see Table 5
[[207.05 | 20020 | 20979 | 19226 [ 277.71 [ 16408 | 15490 | 152.75 | 15816 | 169.69 | 18424 | 197.92 | (et
akng Zalns {calculated in Appendix L, equation 115 ar L15a), also see Table 5
- | 3473 | 3a7a | 2ava | 3473 | 3473 | 3273 | 3473 | 3173 [ 3a73 [ 3473 | sa7;2 | 2433 | ey
Pump and fan gains (Tahle Sa) .
[ 300 [ 200 | 200 [ 300 | 300 [ 300 [ 20o | 3.00 [ 500 | 300 [ 200 | 300 |i7g)
Losses e.g. evaparation (Table 5] - )
[(oagr | -oam1 | o331 [ o3 [ o3e1 | 5381 | 838l | 9381 [ edg | o381 | 338 | 9381 |7
Water heatlng galns {Table 5) _ - .
[ 7457 | 7240 | 6818 | w232 | 5851 | 5315 | a660 | 543 [ 5651 | 6258 | esaa [ 7250 |73
Total Internal ggins (B6)m + {67 Jm + (B8]m + [68)m + [FD)m + (FL)m + [72)m .
[ 36217 [ 360.07 | 34744 | s26.35 | 30532 [ 28505 [ 271090 | 27775 [ 288.45 | 30944 [ 32352 | 35150 | (73)

B 6. Solar gain:

Arvess factor Araa Salar AuM "4 FF Galne
Tabla 64 m* W/im* specificdata  specifle data w
ar Tahle 5k orTakla 6c

= 1073 |i7ay

Southivest 077 x| {j.sai I x[ 3879 |xo9x[ 072 |x[ om |

[ ihwest [To77 Jx[ 336 x| 1138 [x00x[ a7z |x[ o70 |={ 1324 |81
MorthWest [T 054 x| sga [x[ 1128 [x0ax[ o7z |x[| w7 |=1 1393 |8y
Horth [ 054 [x[ oma [x[ 1063 |xosx o7z |x[ o |=[ 213 |u7g
MorthEast [ o0s5a x| 238 Jx[ 128 |x09x[ o7z |x[ oz |- es8 |75
East [ o052 [x[ osa | x[_196a |x0ox[ o7z |x[ om_|-{ a0 |tz

Soler gains inwatts F[?4hm.. [82)m .

[ sory [ 9917 | 16905 [ 25483 [ 34678 [ 2e622 | asaos | zmsa [ zo07a | 11863 | €323 | a5 |2y
Total gaing - internal and solar [73}m + {B&.]:m

F"212.94 | aso.24 | 51648 [ 59118 [ 65210 | 65127 | 615.85 | 55728 [ 40019 | 428.07 | 396.65 | 39245 | (a4)

7. iean internal temperature (heating seasan]

Temperature durlng heatlng periods in the living area from Table 9, Thil{™C) 2100 [B5}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNow Dac

Litiflsa thon factor for gahs for Ihing area nd.m fsee Table 9a)
[ 100 [ 100 | o8 | o057 | 0o | o074 058 | 065 | 080 | osa | 100 [ 100 |tee
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Mean Intarnal temp of living area T1 [steps 3 to 7 In Tatlae 9¢)

{ 1974 [ 1986 [ 2000 [ 2045 | 2076 | 2004 | 2009 | 200e | 2083 | 2043 | 2003 | 1971 [{27)
Temperature durlag headng pertods [n the rest of dwslling from Table 9, Th2("C) l

[ 1907 | 1997 [ 1997 | 1098 | 1998 | 1999 | 1099 | 1999 | 1980 | 1998 | 1998 | 19.98 |({38)
Utilisation factor for galns for rest of dwelling n2,m

| 200 | 200 | 059 | o086 | 086 | n6s | pas | o052 | ooa | oes | 200 | 200 |imm
Mean internal temperature in the rest of diwelling T2 {follow steps 3 1o 7 i Table 3¢)

[ 1828 | 1846 | 1882 | 1932 | 1004 | 1995 [ 1988 | 1898 | 1584 | 1030 | 1871 | 1025 |an
Living area fraction Living area = [4) = i)
Mean internal temperebure for the whole dwelling LA x T1 4[1 - fLA) x T2

| 1889 | 1905 | 1936 | 1979 | 2047 | 2036 | 2040 | 2040 2025 | 1578 | 1926 | 1886 | (92
Apply ad|ustment to the mean Internal temperatare from Table e whers appropriate '

[(2874 [ awo0 [ 1821 | 1964 [ 2002 | 2021 | 2025 [ 2025 [ 2040 [ 1883 | 3901 | 1871 o3}

&, Space heating reguirecment
Ien Feb Mar Apr May lun Jul Aug Sep et Now Dhac

Utilisatlon Eactar far galns, mpm ] ]

[ 100 | pos [ osa | o086 | o086 [ 067 | 049" | o56 | 084 | ooe. | ngo | 100 |iew
Lseful gains, oG, W {94]m x (84)m

{211.81 | 456.01 | 509.53 | 56531 | 561.60 | 43835 | 298.98 | 310.64 | 413.01 | 417.62 | 304,57 | a92.61 | (95)
Manthly avarage external temperature from Tahle U1 '_

[ 430 T 450 [ 650 [ 290 [ 1170 | 1460 [ 1660 | 1640 | 1410 | 1060 | 710 | a20 |iss)
Heat loss rate for mean Internal temperature, bm, W [{39)mx [{Eialm_ - {QE]T!?I.l ’ .

[135540 [ 118021 [ 1069.51 | 897.32 | 693.58 | 465.28 | 802.92 | 318.54 | 498.93 | 753.31 | 1005.05 | 1237.66 | (57}
Space heating requirement, kWhfmonth 0,022 x [{37)m - {95]m] x {41]m _ _

| eoos | ag6os | ai6.62 | 23905 | oed4 | 0w "] 000 ] 000 | 000 | 249.83 | 43955 | 6184 |

F(9E)1..5, 10,12 « {as)

Space heating regulremnant KWhfm2fyaar . (58] = {4) (53]

%a. Energy requirements - individual heatjng systems including micra-CHE

Spaca heatlng

Fractian of space heat from secondaty/supplementary system (table 1i) 1201]

Fraction of space heat from maln systemi(s) . 1-(201) = {202]

Fractlon of space haat From maln system 2 (207!

Fractlon of tatal space heat from maln s'.r.stem 1 (202) % [1- (203}] = (204,

Fraction of total space heat from mdin system 2 [202) x [209) = [205]

EFficlency of maln systent 1 (%5} (208}
Jan Feb Mar . Apr May Jun Jul Aug Sap Cret Now Dac

Space heating fuel fma'n system 1), K¥Wh/month
| 668.35 | 54066 | 46343 | 25580 | 10030 | 000 | o000 | ooo | noo | 27700 | 4eeya | serso |

F(F1)L..510.12=] 3489738 |{z11)

Woater healing
Efficlency of water heater

[ #8032 | #9020 | soa9 | 8aod | smas | 8730 | 8730 | a7a30 | az30 | maos | mozz | seas |in
Water heating fuel, kWh,/month

[(105.14 | 163.34 | 17136 | 15245 | 15253 | 139.24 | 132.20 | 14736 [ 14756 [ 158.33 [ 16232 | 12090 |

5(219a)1...12 = [219)

Annual batals
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Space heating fuel - maln system 1 3407.36
Water heating fuel 1239 48

?ﬁricibf For pumps, fans and electric keep-hot [Table 41

central heating pump ar water purmp within warm alr heating unix [230c)

boller flue fan f2308)
Total electricity for the above, KWhfyear 1231)
Electriclty for lighting [Appendix L} {232)

Total delivered energy for all uses {211}, [221) + (Z31) + [292)...[237b} = 5813 .90 (238}

105, Fued costs - individual heating systems including rmicro-CHP

Fual Fual prica Fual
kwh/year ) cost Efyeor
Space heating - main system 1 X x 001 = {240}
Water heating x % 0.01 = [247)
Pumps and fans X x00L= (249}
Etactricity for lighting x 1319 | %00i= (2507
Additional standing charges . . . (251}
Total energy cost [240)...(242) + {245)...[254) = (255)

a. SAaP rating - individual heating systems including micro-CHP

Enengy cost deflator {Table 12) . {256]
Energy cost factor (ECF) {257}
SAP value
SAP rating fsectlon 13) {258}
580 band - '

123, L0y emissions - individual heating systems including micra-CHP

Enargy - . Emisston Factor Emlzslons
kwh/yeat _ kg CO:fkWh kg OO fyear

Space heating - maln syster 1 NEECED ¥ . {261)
~~Watar heating - - S . cmeeo [n 189048 | - ow - [ a1029 (259
Space and water heating o {261) +{262) + (263) + (264) = [265)
Pumps and fans " 75.00 0.52 = [267)
Electriclty for llghting 207 % 052 = {258

¢ C0, Kefpear {265)..4271) = {272)
Dwelling CO- e misslon rate : ' [272) + ta) = (272

El walua B4.47
El rating {section 14) : {274}
el

13a. Primary enargy - mdividual heating systems including micro-CHP

Enargy Primary factor Frlmary Enargy
kWhfyaar kWh/fyear

Spare haatlng - nvaln system 1 397 38 x 132 [261]
122 (264)
Space and water heating {261) + {262) + (263 + [264) = (265)
Pumps and fans _ 75.00 " 307 = {267}
3.07 = (268)

k3

L]

Water heating 1852.44

Electricity For llghting 42407 P
Primary energy kKWhfyear FBE4.54 [2F0

Dwetling primary energy rate kwhim2fyvear 105.89 [273)
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DER Worksheet
Desigh - Draft 0 NHEB .

This design submisslon has been carrled out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property a5 constructed.

Uiiomsogen 7

| |

Flat 5 4 & 4o Oaklands Road , Bromley, BR2 351

1. Overall dwrelling dimensions

Area{m’) Average sl_;iurer Volume [m')
helght {m]
Lowestaceuped (=% Jus »  [2m0 Jos - [ s o
Total floor area {1a}+{1b}+ [1c) + (1) [} e | 5255 | (4) : '
Dwelling vaiume {32) + {3b) + {30) + {3d)...{In) = (5]
2. Ventitation rate
m* par haur ('

- [0
- [0 Jmw
P
a0- [0 Jm
wo- [0 oo

Mumber of chimneys
Noember of open flees
Wumber of Intermittent fans

Mumber of passive vents

il

Number of flueless gas firas

_ Alr changes per
e - heur
Infiltration due to chimneys, flues, fans, PSs {Ga)+ (b} +(7a)+ (7B} +(7e)=[ 20 ]| +(5)= (2}
ff @ pressurisation test fas been corrlad oul or 5 intended, procesd to (17, nrﬁemﬁl':_;e rantinue fram (%) ta {16}
Alr parmeabllity vatlue, 50, expregsed [ eubie metres par heur per squars metre of envelops area [17}
[f based on air patieability Vaiue, therr (16)= (17} +20] + (3); othénwise (18) a {16} -~ - - S : (18}
Wumber of sides an which the dwelling |5 sh eltered ]I[ (193]
Sheléer Factor . 1- [0.075 x [18]] = (20)
inflliratian rate Incorparating shelter Factor ' fie}x {20} = {21]
Inflltratian rate modifed far monthly wind spesd: [ '
lan Feh Mar Apr May lun T Aup Sap Oct Mo Doc

Monthly average wind speed from Table U2

[ 510 | 500 | 450 | 440 | 430 | 380 | 380 | 3
Wind factor {22]m + 4 - _

| 128 [ a2s | 122 | 110 | 108 | 095 | 095 | ooz | 1oo
Adjusted Infiltration rate (allowing f:.:rshel_te:r _a.a_nd wfnl:l ﬁan} 1) = (22a)m

| oaa | 032 | oa1 | o | o028 | 024 | 024 | 024 | 026

430 | aso0 | 470 |

oy
a
=
o
=

108 | 1143 | 118 |(22a

028 | o29 | 0ae |20}

Caloulate effective air changa rate for the app]lwhie case:

IF mechanlcal ventilation: aic change rate through system (23a)
If balanced with heat recoveny: efflclency in % allowing for in-use factor from Tablte dh [23c)

d) niatural ventllation or whole house positive Inpat ventilation from loft
| 055 | o055 | os5 1 o054 | 054 | asz | nsa | o
Effective 4l change rate - anter [2da) or (24b) or (24c) or (24d) In {25]
| o55 | os5 | o055 | osa | os4 | o053 | o533 | o

wsd | 054 | 055 |24

n
[T
=
Ln
T

054 | o054 [ o055 |(zs)

Ln
[¥E)

53
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b

~"Hot WatérUsage In'litves par tay foreach month wd;riv= factor t:mm Tehledex 43}~ - e e

3. Heal losses and heat loss parameter

Element Grasy Openlngs Net araa U-valug Ax U WK H-vralire, A KK,
- ares, m* md A, nnt WimiK kK kK
Door [ 120 [ 100 J=[ 180 | {26)
Window | 886 | x| 133 |=[ 1188 ] {27)
External wal [4290 | x[ 020 |-[ 878 | {29a)
Party wall [ 1760 | x| 000 {=| o000 | {32)
Tatal araa of akiernal elements B4, m? {31)
Fabric heat loss, W/K = Z{A x U] {26)..{30} + (32} = {33)
Heat capacity Cm = S{A Xk} [28}...[20) + (32) + (32a)...432e} = {3)
Thermal mats parameter [TMEP) In &1fmE ' {35)
Thermal bridges: T[L x W) calculated using Appandix K . {385)
Tatal fabrlc heat Inss o {33] + (3B} = {37
Jan Feb May Apr May Jun Jul Aug Sap Oct Now Dec

Ventllatlon heat [oss calealated monthly 0033 x [25)m & [5)

[ 2400 [ 2301 | 23.82 [ 2241 [ m333 [ 2297 | 2207 | momo [ 7211 | 2233 [ 2340 | 2365 |3
Heat transfer coefficlent, WK (37)m + (38)m Co

[ 5464 | 5455 | sad6 | s405 | 5397 | 5361 . 53.5'1_:| 53.54 | 5375 | 5397 | 5413 | s429 |
L - | Average=3(391..12/12= [ 5805 ]{3g)
Heal Insg parameter (HLPY, WAm2K (39)m + () o

[os | 10s | 108 [ 303 | 203 | 102 [ 102 | 1oz | oz | 703 | o3 | 103 |

Average = 3{A0)1...12/12 » {a0]

MNumber of days In month [Table 1a) _
[ 3100 | 2800 [ 3100 | 3000 [ 3100 1 3000 | 3100 | 3roo [ 3000 | 2t00 [ 3000 | aroo |{ag

&, Warter heating energy requirement

Assumed occupancy, N : : {42]
Annual average hot water usage in itres per day Vd,aversge = {'25 K M)+ 36 7613 {43)
Jan Fab Mar * Apr May Jun Jul Aug Kep et Noav Dac

[ 8374 [ so6e | 7765 | 7dé0 | 7156 | 6851 [ 6e51 | 7156 | 7a60 | 7765 | 6053 [ 8374 |
- SR stagr.az=[ 9138 | ey
Energy content of hot walerused = 4.18 x Vd,m x nm x Tl'_i'l,.lr_i.ﬁﬂﬂ KwWhfraonth [see Tables 1b, 1c 1d)
( [[12412 | snRen | 112.ucai|_ 97.71 |'.§3.?5 ] gosn | 7297 | 8603 | sros [ 10145 | 11075 | 12026 |

T145)1...12 = 45)

Distribution loss 0,15 x {45)m _ _

[ 1663 | 3629 | 1681 | 1266 | 1406 | 1214 | 1125 | 1290 | 1306 | 1522 | 1661 | 1204 | (45)
Water ctarage loss calcuralea:i for Eatﬁ_ mcnth [55) % f‘ii]!'l;' )

oo | o000 | 000 | ooo | 000 | noo | ooo | 000 | ooo | 000 | 000 | 0.00 ]is6)
IF the vessel contalns dedlcated sotar siumgé or gedicated WWHRS [56]m x [{47]) - Vs) + {47, else (£5)

[ ooo | o000 { voo | ooo | o000 | ooo | 000 | 600 [ ooo | ocoo [ ooo | ooo |isn
Primary circuit loss for 2ach month from Tabla .3. . _.

[ oo0 [ ooo | o000 ] ooo | ooo | ooo | 000 | 0oo | ooc | 000 | 000 | 000 (s
Combl loss for each month from Table 3a, 3bor 3¢

{ 2688 [ 2428 | 2680 [ 2601 [ 2688 | 2601 | 2688 | 2688 [ 2501 [ 2682 [ 2601 | 2688 |61
Tata! heal required For water heating calculared for gach month 0.85 x [45)m + (46]m + {57)m + (59)m + [61)m

{ 15106 [ 13289 | 13396 | 12372 [ 12064 | 10692 | 10085 | 11291 | 11307 | 12834 [ 13676 | 14704 [tem
Solar DHW input caleulated using Appenedlx G or Appendix H

LIRN: Flat 5 verslon 1
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[ oo [ ocoo [ oo | 000 | ogo [ oo [ coo | ooo [ ooo [ ocoo | ooo | ooo |is3)
Flus gas heal recovery system 1input [Appendix G1]

[6i& | 584 | 568 | -281 | 100 | 000 | 000 | 000 | 000 | 301 | -578 | -6.20 |(s3}:
Output From water heater for each month [KWh/month} (62]m + (63)m

[[14488 | 127.05 | 133.37 [ 12081 [ 115.63 [ 10692 | 10185 [ 11291 { 113.07 [ 125.32 | 13092 | 14004 |

3{64)1..12 = t64)

Heat galns fromy water heating (kWhfmonth) 0.25 x [0.85 = [45)m + [61)m] + 0.8 * [[46)m + [57)m + [59)m]
1 agon | 4218 | 43se | assg | azae | 3340 ] 3165 | 353z | 3545 | 4045 | o333 | 467 |em)

Jon Feb Mar Apr May Jun Jul Aug Sap Oct Nov Dec

Metabolic gains [Table 5) R

[ 8826 | Baa5 [ B8.26 | 3835 | 9636 | 626 | ssas | s8.26 [ 8826 [ ss26 [ #s.26 | 8826 |i(es)
Lighting galns [calculated in Appendix L, eouation L9 or 193], alsa see Tabla 5 _ _

| 1246 | 1284 | t04a | 782 | 591 | 4m8 | 539 | 700 | 941 | 1194 | 1384 | 1486 |(67)
Appllance galns [caleulabed In Append)x L, equation 113 or L13a), also ses Table 5 _ ) I_

[152.85 | 155.45 [ 45243 | 142836 | 13205 | 12189 | 11530 | 113.50 | 117,53 |'11{5.1'19_! 13690 | 147.06 | (59

Cooking galns [calculated MnAppendix L, equation L15 or L15a), afso see Tahle 5 . .

| atga | aam3 | aama | 3183 | 3183 | 3283 ['3des | 3293 [ 9182 | 3123 | ;3 | 3ta |[69](_'
Pump and fan gains (Table Sa} y

300 | aoo [ awo [ 300 | 200 [ 3po | apo [ ape [ 200 | 300 | 300 | 300 |(wo)
Lossas &g evaparation [Table 5) o

[ 7061 [ 7061 [ 7061 | -7061 | -70.61 | 7061 | 7061 | 7061 | -7opi | 7061 | o6l | vos1 |7y

Warer heatlng galns {Table 5) _ L

[ 6453 | 6277 | 5913 | 5416 | 5093 | 4638 | 4254 | 4748 ]| 4v.24 [ 5437 | s0as | 6278 |{72)
Total internal galns {66]m-+{67)m + [66n + (69}m + {70]m = {F1jm + (FAra '

[285.32 | 283.5¢ | 273.47 | 257.00 | 24137 | 22545 | 71551 | 220.47 | 228.65 | 244.89 | 263.50 | 277.18 | {73)

—— o - . .Areessfaptor ____ Area | Selar flux E FF __ _Gazlns
Table 6d m? Wim® spaclfic data apeclfic data w
: . or Table¢h or Tahle Gc
North\West [ 077 |x[ 224 "Jx[ 1128 Jxoex| o072 |x| o7m |=[ Bs3 |te
SouthEast [ o077 Jx[ 1e8 [x[ 3639 |xo0ax| o7z |x[ ow |=[_ 2159 |
SouthEast | os4 x| 504 | x| 3679 |x08x| o072 |x| o0 |=] 4542 |7

Solar gains in watks Ei_‘?-l]m...tﬂ_!jfn '

[ 7554 | 132.12 | 188.55 [ 24668 | 298.22 | 29038 | 27874 [ 24695 [ 20856 | 14812 | 9137 | 6456 | (83)
Tatal gatns - Internal and solar [:-'3]if'n + [E3m '

[ 36116 | 315,66 [ 462,02 | 504,08 | 52050 | 517.13 | 494.24 | 467.42 | 437.21 | 393.00 | 5354.87 | 34174 | (84)

7. hean internal temperature (heating seasan)

Temperature during heating periads [n the Iving area from Tabla 3, Thi{'c) 21.00 (35}
lan Fab Mar Apr IMay Jun Jul Aug Sep Oct Mov Der

Littigation factor Far gabns for Ivlng area ndm (see Table 9a}
{ 1on0 [ o099 J o098 | noa | oer | os4 | 047 | o052 | 077 | o095 | oss | 100 |i2g

Mean Intermal ternp of Iving area T1 (steps 3 to 7 in Table 0c)

[ 1998 | 2005 | 2038 | 2066 | 20086 | 20098 [ 2100 | 2089 [ 2004 | 2066 [ 2027 [ 1996 |7
‘Temperature during heating periods in the rest of dwsllng Trom Table 3, Th2{'C)

[ 2005 | 2005 | 2005 | 2006 | 2008 | 2007 | 2007 | 2007 | 2006 | 2006 | 2008 | 20065 | {88
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o Bractlonofspaca heat from maln.aystem 2 .

Uiillsatlon factor For galns For rest of dwelling n2m

[ 005 | o099 | 097 [ oor | 037 | 056 [ 037 | 042 T 060 | o093 | owe | 100 |isg

L'an Internal temperature in the rest of dwallling T2 (Follow steps 3 to 7 |n Table 90)

1871 | 1894 | 1928 [ 1967 | 1995 | 2005 | 2007 | 2007 [ 2002 | 1968 [ 1842 | 18566 | (o}
Uving area fraction Uving area = [4) = 1)
Mean Interial temperature for the whole dwelling LA x T1+[1 - LAY K T2

[ 5940 | 1958 | 1937 [ 2001 | 2045 1 2088 | 2057 | 2056 [ 2051 | 2000 | 1974 | 1936 |{az
Apply adjustirent to the mean Tnternal teraparature from Table 2 where appropriate

[ 1925 | 1944 | 972 | 2006 | 2030 | 2040 | 2042 | 2041 | 2086 | 2005 | 2859 | 1921 | (93

&. Space heating reguirement

Jan Fah Kar Apr Kay lun Jul Aug Sep Ot Now Dae

LItillsatlan factor for galns, nm N

[ooe [ 089 | 097 | vo1 | 078 | 659 | oar | o4 | 072 | usee [ 088 | 100 oy
Useful gatns, nmGm, W {94)m % (84)m L

[ 3s8.e0 [ 40976 | 44651 | 459.23 | 415.93 | a03.18 | 203.64 | #1335 | 31425 | 366.77 | 249.00 | 340.04 ] fas)
Manthly average external ternperature from Tahle L .

[ 430 T 290 | 650 | 250 | 1170 | 1460 | 1640 '| 1640 | 1410 | 1060 | 710 | 430 s
[_t lass rate for mean ternal temperature, L, W [{393m & [(93)m - {96]m) . .

| s16.26 [ 793.09 | 720,08 | 602,97 | 45a.00 | 310.26 | 20455 | 21493 | 33653 | 51024 | 7588 | 81424 | (a7
Space heatlng requirement, kKWhimanth GO0z x [(7]m - [95)m] % (45]m

| 34080 | 257.66 | 20354 | 10349 | 3877 ] oo | o000 | ovo | ooo | 10644 [ 23470 | 35325 |

' S{88)1..5, 10..12 = (92}

Space heatlng requirement KWhinfyear B 198} = (4] L)

9a, Energy requitemeants - indivioual heatlng systems including micro-cHp

Space heating

Fraction of epaca haat from secondaryfsupplamentary system {table 11) {201}
Fraction of space heat from maln systemis) 1-{Z01}= {202}
e [ om__ ]tey

Fractlon of total space heat from maln $ystem 1 (202} x [1- [202)) = f204)

Fractlon of total $pase heat fram maln system 2 (202} x {203) = {205)

Effictency of maln syskern 1 (2] 206)
Jan Fab Mar Apr May Jun dul Aug Sap Dct Nov Dac

S(ﬁacé heatlng fuel {main system 1) ¥Whfmonth
[ 379.09 | 28661 | 226.40 | 115.12 | 39.79 | o000 | 000 | 000 | 000 | 13273 | 26107 | 39294 |

3(211)1..5, 10,12 = {211}

Watar heating
Efficlency of water heater

[8911 | so0z2 | gaos | gsas | 8789 | w730 | 8730 | &ra0 [ s73c | eeas [ asss | 8914 |{z1w
Water heating fuel, kWh/month .

[ 16250 | 14272 | ma.gﬂ'r 136.54 | 13622 | 12247 | 11667 | 12933 | 12052 [ 142,65 | 147.25 | 158.11 |

SI219a)1...12 = {219)
Annual totals

Space heating fuel - maln system 1 181976
Water heating fuel 1672.95

Electrldty for pumps, fans and electric keep-hot (Table 4§)

central heating pump or water putnp within warm air heating unt [230c)
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hoiler Fue fan
Total alactric|ty for the apove, kiwh/year
Electricity for lighting (Appendix L)

Total delivered enengy for all uses

(230e)
t23d)
2,

{214}...[221] + (231 + {232)..{237b] = (238)

10z, Fuel cosks - individual heating systems including micro-CHP

Fuel
KWh/fyear

Water heating 1672.05
Pumps and fans 7500
Electridty for lighting

Spave heating - rraih systen 1

Additional standing charges
Tatal energy cost

11a. SAR rating - individual heating systems incloding micra-CHP

Fuel price Fuel
cort Efyaar

%001 = {240
x0.01= {247}
K001 = 245}
13.19 X001 = {250}
{251}

{240)..{242)  {245)... {254} = {255)

Energy cosk deflator [Table 12)
Energy cost factor [(ECF)

SAP value

SAP ratlng [sectlon 13)

SAP band

{256)
(257)

8188

12a, 0y emissions «individaal heating systems including micre-CHP

Eniergy
kv fyear

Space heating - main sysbem 1 1819.76

Water heatlng 1673495

Spaca and water heating

Pumps and fens 75.00 .
Electricity for ghting 255,35
- Total €0y, kgfyear - L TS

Crwialling C4; emlsslon rabe

Elvalue
El ratng {sectlon 14]
El band

132, Primary enerey - individiral heating systems including micro-CHP

Enargy
kWh/year

Space heating - main systenm 1 ] 1819.76
Water heatlng . . o 167285
Space and water heating
Pumps and fans _ 75.00
Electricity For lightlng

Primary energy KWhfyear
Dywelling primary enengy rate kWh/m2 fyear

Eli‘il_l.l.l_l::l'l facter Em'sslons

kg CO:/kWh kg CO»fyear
= 393.07 | {261)
= 361.36 | {264)

(261) +{262) +{263) + (264} = {265}

= [_38s3 i)
- s Jes
{265)..{271) = 1773

(272} +(4) = {273)

@70

5

—

Primary factor Primary Enargy
hWhiyear

= 222011 | (261)

= 2041.00 | (264)

{261} + [262) + {262] + {264) = (265}

- oer
- o)
IR {272}

(273}
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DER Worksheet. : -
. "esign - Draft G NHER

This deslgn submilsslon has been carded out using dpproved SAP software, Ithas been prepared from plans and speclfcations and may not reflact the
property as constructed.

i [Mrmhn S[mpsun

3

S— P— .. LW -

= [Flat B4 & 4a Oekla nds Hoad Erumley, BA2 3SE

1. Owerall gwelling dimensions

Araa [m?} A.'umiagg slarey Volume [m?]
_hn1ght {mi
Lowestaccupod [ s « oo = G
Total floor area [1a) + {1b} + {1d) + {1d]}...{In) = {4} ' S
Owelling volume * {da) +{3Ib) + (3] + {3d): {00 = (5}
2. VYentilation rate
m* par haur

Mumber of chimneys W40 = El {6a}
e afoen s S e [
Humber of Intermittent fans x10= [7Fa)

xi0= [0 i)
xao= [0 _ ]t

Alr changes per

MNumber of passive vents

Mumber of lueless gas flres

. o . hour

Inflltration dua to chimneys, flues, fans, P5ys (Ba)+ (ab)+ (Fa) + ﬁ'b_} +17d) = + 8] = (3

If @ pressurlsation test hos beer carrled oul or s Intended, proceed to [17), othenidse contiave from (9] to (16)

Alr permeabllity value, q50, exprassed In cublc metres per hour per square meatra of envelope area (1
I biased on alr permeablllty value, then [18)= [{1?} 0]+ {B),othenyise [18} (16) o . : {13)

KNumber of sldes on which the dwelling |s sheltered ' [Z:I {19

Shelter factor 1-[0.075 % (19}] = 120)

Inflltration rate Incorporating shelter factar - : (18] x{20) = (21

{ Sltration rate modified for monthly wind speed:
lan Feb Mar Apr [ o) Jun Jul Aug Sep Qck Maov Dec

Monthly average wind speed from Table U2
[ 510 | 500 | 490 [ 240 | 30 | 380 | 380 [ 2
Wind factor (22)m = 4 o a _
[(128 | 125 J.t23 [ ad0 | 108 [ 095 [ n9s | o0e3 | 100
Adjusted 1nfiltration rate (allowing far s;rl E'It.f,*rar_ld wt_nd fachor) (21) x (2dakm
031 | 031 | 630 | 027 | 026 | 023 | 023 | 023 | 025
Caltulate eHective alr change rate for the applicable case:
¥ mechanical vestllation: alr change rate through sysbem {23a)
[f balanced with heat recavery: efficlency |n %4 allowing for In-use factor from Table 4h (3
d) natural ventllation or whole house positive Input ventilatlon from left
[ 055 | oss | o55 [ o5 | o583 | o053 [ os53 | o3 [ o053
Effecthre ak change rate - en ter [24a)or (240) or [24¢) or (244 'n {25]
[ o055 | o55 | o%5 [ os4 | o539 | o53 | 053 | o

230 [ aso | 470 |tz

w
=
B
=
&

108 | 113 | 118 ]fzza

026 | 028 | 028 |f22m

053 | 054 [ o54 |{2aa)

LA

3 [ 053 [ o053 [ 054 | o514 |25
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3, Heat losses and heat loss parameter

Elamant @Gross Qpanings Nat srea U'valug Ax UW/K K-value, AXK .
aree, m* m? A mt WimK kK kK {
Window [ 975 |=x| 133 |={ 1253 | {27
Door [ 180 |x[ 100 |=] 120 | {26)
External wall | 5585 | x| o020 |=| 1127 | {29a)
Party wall [ 1330 |=| ooo |=| coo | {32}
Total area of external elernents TA, m? 131}
Fahric heat loss, W/K = 5{A x U [26}...(30) 4 (32) = 33)
Haat capacty Om = 5[A K K) {28)...{30) + {32) + {32a]...{32€) = {34}
Thermal mass perameter [TMF) in kl/m?K s a5}
Thermal bridges: 3{Lx W) calculated using Appendix K (36}
Total fabrle heat loss {33) + {36} = (37}
lan Fab Mar Apr May Jun Jul ﬁu’_g Sep Oct How Dec

Ventilation heat foss caloulated monthly .32 % [(25)m x |5 . . _

V3613 [ 2604 | 2595 | #5535 | 2548 | 2500 | 2509 | 2503 | 2523 '| ';5.45_| 561 | 2578 | (3=
Haat transfer coafflclent, WK [37)m + [3B)m .

| 5053 | w044 | 6035 | 5003 | so85 | 5049 | 59.49 | s9.42 | 5963 | se8s | eoo1 | eous |

Awverage = S[39)1..12/12 = (ag) {

Heat loss parameter {HLPY, W/im2K {39}m + (4]
[(105 | s05 [ 105 | 204 | 104 | 108 | 103 | 209 | 109 | 104 | 104 | 104 |

Average = T{AO)L...12/12 = (40)

Wumber of days In month {Table 1a) _
| 3100 | 2800 [ 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 [ 3000 [ 3300 |(40)

4. Water heating energy requirement

Assumed occupancy, M . ] (42§
Annual average hot water usage In Mtres par day Ve, average = t25 kN +36 . 7470 (43}
Jan Fab Mar Apr May Jun : jl:l_l Aug Sep Ot Mo Dac

Hai Wirier uisge i tresperJay for mach mioath ¥d,m = factor from Teble 1c x (43} - .
[ 8767 | 8449 | 8130 | 711 | 7492 | 7173 | 7173 | 7492 [ 7811 | 8130 | m449 | 8767 |

441112 = (44}

Energy conbtent of hot waterused = 4,18 x Vd,m x nin mefﬂEﬁD kwh/monkh [see Tables 1b, 1c 1d)
| 13002 | 11370 | 11784 | 10230 | 9846 | 8471 | 7849 | a0z | maas | 162z | uses | sser | (

F{45)L...12 = (45)

Distribution loss 0.15x {45}r_n

| 1950 | 1706 | 1760 | 1535 [ 1272 | 1271 | 1177 | 1351 | 1367 | 1593 [ 1v3s | iees | {48
Water storage loss caloulabed fure_ad.'l_ munth {55] x {41jm

[ oo | ooo | o0 | 060.] 000 | 000 | 060 | oen | o000 | 6400 | 060 | 000 | (s6)
IF tha vessel contalng dedlcated solar i‘..ii:_ﬁi'g_r_? or dedlta!:éd_\'ui'WHﬂS (56)m » [(47] - ¥s] + [47), elze [5R) _

Moo | ooo | o060 | woo | 000 | ooo | ooo | 000 | oo | 000 | 000 | 000 |57

Primary circult Yoss for each month from Table 3

| ooo | ooo | oo0 | ooo | ooo | oo | coo | ooo | ooo | ooo | oon | noo |5
Combi loass For each month from Table 34, 3 or3e

[ 2688 [ 2428 | 2622 | 3601 | 2688 | 2601 | 2688 | 2em8 [ 2601 | 2688 | 2600 | 2688 | (61)
Total heat requlred for water heating caleulated for each month &85 x (45)m + {26} + (57]m + (53]m + [(61])m :

| 15690 | 13790 | 14422 | 13832 | 125004 | 19072 | 10537 | 11605 | 11736 | 13340 | 1a186 | 15279 | (62
Solar DHW Input calculated using Appendix G or Appehdlc H .
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!
|

[ ooo [ 000 [ ooo [ ooo | ooo | ooo [ ooc | opo | coo | coo | oo | ooo |tem

Hue ges heat recovery system 1 input {Appendix G1]

[ 528 [ 586 [ 591 [ 249 | o [ 0oo | o000 | opo | woo | -266 [ 582 | 631 (63

Crutpuk from water heatar for each month (kwhfmonth) (52hm + (63

{ 150.62 | 13213 | 138.87 | 125.83 | 12427 | 11072 | 10537 [ 11695 | 117.06 | 130.44 | 136.15 | i46.48 |

Heat gatns from water heating {KWh/month) 0,25 = [0.85 » {45)m + (§1)m] + 0.8 > [{[46)m + {57)m + (S9}m]

Sl6aN.12 = tea)

[ 2995 | 2328 [ 4574 [ 4052 | 3006 | 3467 | 3282 | 9667 [ 2601 [ 4204 | 4508 | 4859 |63

5. Internal gzins

Sap

lan Feb May Apr
Metabollc gains {Table 5)

May

Jun Jn

Aug

Oct

Now Dac

(9580 | o580 | 9580 | 9580 | 9560 | 95.80 |

95.80 | gsmo | ssao | oss0 |

0580 | 95.20 |i6s)

Ughting galns lealeutated |n Appendix L, equation LS or [93), also see Table 5

1483 | 1581 |(57)

F"Enp and fan gains (Table 5a)

[[1538 [ 1265 | 1111 | 842 [ 6290 | 591 | 574 [ Zas | m.di-._| 1271 |
Appllance galns [calculated [n Appendix L, duation L13 or L13a), also see Table 5 . . _
(16711 | 16885 [ 16428 [ 15507 | 143.43 [ 13239 | 125.02 [ 12958 | 197,65 | 12696 [ 14270 | 15074 | (em
Cooking galns {calculated In Appendlx L. equatlon L15 or L15al, also see Table & . _
[ a258 | 3256 | 225 | a25e | aase | 3256 [ 3258 | a258 [ 3258 | 3258 1 3258 | 3258 {{6m)
[ 300 [ 200 | 200 | 300 [ age [ 200 | 300 | _.:-l.l:llt_l_' T 2300 | 300 | 3a00 [ 2300 |7

Losses &4, evaparation {Tabla 5)

(7664 | -7664 | 7664 | 76.64 | -76.64. | 155;54_ [

7664 | 76.60 |

664 | 7664 |

7664 | -7664 {71}

Water heatlng galns [Table 5)

| 6714 | 6530 | 6147 | 5628 | 5250 | ._4.5.1_5 [ 4a11 | @Q.zg_ [ 5112 | ses0 | 6258 | 6530 |(72)

Totalinternal galns {66)m + (67]m + {E8)m + (60)m + (FO)m +{71)m + {F2m

[304.37 | 30254 | 2o1eo [ 27260 | 257,26 | 29050 | 229.60 | 23477 | 243.53 | 260.91 | 2a0.85 | 20554 | (73)

- e .. Acrose factor . . Area Salar Mus . g .FF . .. Galns
Tabla 6d m? Wim? - speclficdata epeciflc data W
ar Takla Bb or Teble 6c
Salth [ 077 |x[ 112 |x{ 4675 |xoex[ o072 x| w7 |=| 1829 |(78)
East [ 077 |w[ 112 |x[ 1968 |wvex[ 072 |x[ oz |e[__788 |(7)
€  iEast o [Toerr |« aee_|x[ 3678 |x0ox[ o7z |x[_ oz |=[ w027 |07
SauthWast [To77  |x[ 282 |x[ 3678 Jxo9x[ o072 |x[ w70 |=[ 3624 |t7g)

Solar gains Inwatts T(74)m..83)m

| 12248 | 20938 | 287.84 | 352.92 [ 401.34 | 338.44 | 38416 | 35199 | #1220 | 23183 | 12686 | 10471 | (&)

Total gains - Internal and solar i_}'ﬂ':_im_ +(83)m

[a26.85 | 51182 ] 579.64 | 632.52 | 658,70 | 639.03 | 613.76 | 585.65 | 555.72 | 492,74 | 427.7i | 40031 | (84)

7. Maan internal temperatuere {heating seasan)

Temperature duilng heating perlods [nthe living area from Table 9, Thl|"C]

lan Fab Mar Apr
Utllization factor for galns for lfving area nl,m [see Table Sa}

May

lun Jul

Aug

Sep

Oct

55

Naw Dec

[ 089 [ 095 | 096 | con | 077 | 058 | 042 | 046 | 070 | 093 | 099 | 100 | (g6}

Kean Internal temp of lIving area T1 (steps 3 1o 7 In Tabla 9¢)

o003 | 2022 T 047 | 2074 | 2001 | 20098 | 2000 | 2100 | 2006 | 2072 1 3032 | 1998 | (87

Tamperature during heating periods In the rest of dwelling from Table 9, Th2{'C)
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[ 2008 | 2008 | 2005 | 2005 | 2005 | 2006 | 2006 | 2006 | 2006 | 2005 | 3005 | 2005 |(es)

Uitilisatlon factor for galns For rast of dwelling n2,m

| 0os | 098 | o095 | o087 | o711 | 050 | oas | o037 | os2 | o090 | o9 | oan ]{39]5'
Kean Internal terperature in the rest of dwelling T2 {follow steps 3 to 7 in Table 9c)

{ 1876 | 1909 | 1940 { 1976 | 19097 | 2005 | 2006 | 2006 | 2003 | 1075 | 1028 | 2270 |iog
Lhing area fracton Liwing area + [4] = {91)
wiean Internal vemperature for the whole dwelling fLAxTL H1-fLA)x T2

| 1943 | 1966 | 1996 | 2026 | 2047 | 2054 | 2055 | 2055 | 2052 | 2026 | 1uva [ 1938 sy
Apply adjusbmant to the mean internal termperature from Tahle de where approprlate

[ 1028 | 1951 [ 1281 | 2003 | 2032 | 2039 | 2040 | 2040 | 2037 [ 2011 [ 1062 [ 1923 |¢e3)

5. Space heating requirement

Ian Fab Mar Apr May lun Jul Aug . Sep Oct Now Der

Uillisaton Factor for galas, nm .

[ owe | oes | oos | oa7 [ o7a | osa | 037 | od0 | o065 ' | oo | oos | 099 |io4)
Useful galns, nmGm, W {24)m x [B4)m . L

[ 42280 | sn0a7 | 54834 | 55037 | 47883 | 3301 | 225.-5'3-] 236.83 | 358.73 | #43.7. | 418.95 | 397.6¢ | (95)

Manthly average external temperature from Table L1 _ _ _

[ 430 [ 490 | 650 | 890 | 1170 | 1460 | 640 I 1640 | 3440 | 1060 | 710 [ 420 l[%f_“
Heat loss rate for mean Internal teraperature, Lon, W [[39)m x [[93)m - (95)m] _ -

[ o065 [ sasa2 | so3aa | 6727 | sas91 | 44,55 | 22623 | 23783 | 37382 | 56543 | 75100 | o046 | (g7)
Space heatlng requirement, ¥Wh/month 0.024 x {97 )m - (95)m] x [41jm ._

[350.75 | 25725 | 189.79 | 8249 | 27.52 | 000 | o000 | 008 | 00p | 93.9¢ | 239.72 | 376.65 |

L ' O steBi.510..12=  1633.06 | {98}

Space heating requirement kWh/m3fyear . . : {2a)+ {4} EE]]

Ga. Energy reguirements - individual heating systems including micro-CHP

Epace heating

Fractlon of space heat from 5Emndan.rfsupplementar'.r_'syst_em [thi:l_]e 11} (201)
.. Fractlon afspace heatframomaln systemdsl . . . . 1-(201) = m {202}

Fractlan of space heat fram maln system 2 _ {202}

Fraction of total space heat from maln system 1 _ {202} % [1-{203)] = (204}

Fraction of total space heat Fram maln systerm 2 . ' (202) % (203] = [205]

Efficlency of maln system 1 (%] {2n=

Jan Fab Mar _ Apr I'u;ln'.r Jun Jul Aug Sep Det MNov Peg { '

Space heating fuel fmaln system 1), KWh/month
[ 4006 | 28635 [ 21111 | o800 | 2069 | o000 | o000 | o000 | o000 | 10449 | 26665 | 41919 |

s s 1012 = 181653 | (211

Water heating
Efficiency of water heater _

[ 8812 [ @o.00 | e6.7a | 8835 | 872.76 | 87.30 | A7.20 | #7.30 | 2730 | 2237 | 8894 | 82.16 | (217}
Water haating fuel, KWhfmonth

[[169.00 | 14846 | 15636 | 14241 | wa160 | 12683 | 12070 | 13396 | 13420 | 14761 | 153.08 | 16430 |

S2ua1.12=] 17385 |inm

Annual totals

Space heating fuel - maln system 1
Water heating fuel 1738.52

Electriclty for pumps, fans and electre keep-hot [Table 4F)
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i
)

central heatlng pump or water purtp within wamm alr heating unit (2304)

. boller flue fan [23ne}
] ...:.al elactrlclty for the abowa, KWhfyear 231}
Electricity for lighting [Appendlx L) (232)
Total delvered energy for all uses (211)..{221) + {231} + [237)...{(237h) = (238}
10a. Fue| casts - individual healing sysiems including micro-CHE
Fuel Fuel prien Fual
kWh/year cost Efyeat
Space heating - main system 1 X w001 = {240}
Water heating x X001 = {247)
Purnips aid fans X x0.01= {249}
Elactricity for lighting x wom= [ 3583 | (2s0)

Addltlonal standing charges o m | 12000 | {z51)

Total energy cost " {240).. mz] +[245)..0254) = [ 28944  |{zssy
11a, SAP rating = individual heating systems including micra-CHP
Energy cosk deflator (Table 12) _ . ; {256}
Energy cost factor (ECF) ) ; o ' {257)
TP value
SAP rating {sectien 13} {252}
cap band
1258, CCy emifssians - individual Reating rystemr inchiling m.-r.-a-"H“
f'!'ll fi'h’ o Emlsstar factar Emfsslons
kwWhfyear ke COL/BWh kg COxfyear
Space heating - maln systern 1 ) = {261}
Woter v , . Bz e
Space and water heating o {261) + (262) + {263) + [264) = {265}
pumps o o - : - [Ce» o
------ Electricity-for Nghting: S eeeii e ————e — NIRRT : T 1258) .
Total €O, kefyear _ {268)...(271) = {272)
Owelling CO; emission rate _ (272} + 4y = {273)
Elvalue .
T rating fsectlon 14) (274)

El band ' a

1%a, Primary energy - individunl heating systems including micro-CHP

Enargy Primary factor Primary Energy
KWh/fyaar KWhyaar
Space heating -~ maln systen 1 - . 1816.53 x 122 = 2216 17 [261)

Water heating 1738.52 X 122 [ 2120898 ] tzs
s (261) + (262) + (263 + (264) = [ 4397.17 | {265)

Space and water heating

ES

FEumps and Fans 75.00 = m [267)
Electricty for lighting 271.66 X = (268)
Primary energy KWhfyear {272}
Dwelllng pimary enengy rate KWh/m2/year [273}
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DER Worksheet
Design - Draft 0 NHEB ,

This design subimsslon has been sarded out using Approved SAP software, It has been prepared from plans and specifications and mmay not reflect the
property as constructed.

i IMrInhn Simpsan

|

1. Overall dwelling dimensians

Area fm?} Average storey Vohuma (m?)
hafght {m)
Lowest occupled (1} x pa) = (33}
Tatal figer area f1a) + {1b} + (1c) + {Ld)}...[1n} = (4) ' _
Bwelling voluine : {3a) + (3b) + {3c} + (3d}...{3n) = i)

2. Ventilation rate

m" per hour . ':-_
xa0= [0 s
Mumber of open flues x20= III &b}
Number of Interm|ttent Fans ) k1= (73]
[ o ]

RNumbear of chlmneys

ke [0 i)

Number of passive venls
Humber of flueless gas fires x40= III ]
Alr changas par
hour

Infiltratdon dus to chlnmneys, fluas, fans, PSyYs (Ga] + [6h) + [}'{3] +{7h) + {7} = IE +[5)= (&)

¥ @ pressurisation test has been carried oul or s inteaded, procéed to (17), athervdse dontinue from (9) to (26]

Air permeability value, g50, expressed in cubic metres p'e:r holir et squane metre of envelope area (17)
" IF bESEd i alr perrEabiliy Ve, then {18) =-[{1?j-+-iu] + (8], ctherinise {16] = (16} - LR TR - (18]

Humber of tfdes on which the dwelling Is sheltered ' ' [19)

Shelter factor - 1-[0.075 x{19}] = {20)

|aflitration rate |ncorporating shelter factor (18] % {20) = {21]

Infiltration rate modified For monthly wind speed: {

Jan Fab - Mar Apr May Jun ul Aug Sep et Mov Dec

Manthly average wind speed _frdm Ié ble U2

[ 510 | 506 | 490 | 440 | 430 | 380 | 380 ] 370 | 400
Wind factor (22l m+ 4
| 12a | 135 | 123 | vao- | 106 | o8 | oas | o9z | 1o
Adtusted infiltration rate [@lowlng far. ii;].el_é.e'[_an_d \lﬂni:l_f_a_u:iurj (21) x [ 22a)m

[03a [ 033 | 032 | 020 | 028 | o025 | 025 | 024 | o026

430 [ 450 [ a7o |y

108 [ 113 | 118 |tzza)

028 | 030 | 031 |

Calculate afactivie alr change rate for the app!llca!}]e case:

If mechanical ventilatlon: alr change rate through system /A [23a)
IFbslanced with heat recavery: efficlency [ 3 allowing for in-use factor from Table 4h {23

d) natural ventlfatlon or whole house positlve input ventilatlon from Inft
| o56 | o055 | o055 | o054 | 54 | o053 | os2 [ o
Effective air change rate - enter [24a) or (24b) or (246 ar (24d) [n{25)

[ os6 | o55 | 085 | o054 | ns4 [ 053 | 053 [ 053 | o054
O':'SIM

054 | 054 | 055 |{244)

w1
L

0,54

054 | o054 [ o055 |z
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3. Heak |losses and heat lass parameter

Element Grase Qpenings Mat area U-valua Aox WK K-value, Axu,

. area, m* m# A, mF W/mK R fmit K k1K

' Door | 180 |x| 200 |=[ 180 | {26}
Window [ 12236 | x| 233 |- 2630 | {27)
Extermal wall - - : | 7714 | x| 020 ]|=| 1543 | {23a)
Party wall | as0 | «| ooo [=[ ooo | {22}
Poof | 2260 |w| 015 |« 2339 | (0}
Taotal area of external efements 34, m? (31}
Fabiric haat loss, W/K = S{A x L) (26)..430) + [32) = EE)
Heat capacity Crm = T{A x ) {28)..420} £ {32) + (32a}...[32¢) = (34}
Thermal mass parameter (TAMP) In klfm2K {35}
Thermal bridges: (L ¥ W} caleulated using Appendix K - {26]
Total fabric heat toss - © - jag)+@6)= {37)

lan Feb iar Apr May Jun Jul Aug Sep @ Oct Nov e
Ventilation heat loss calculated manthly 0.33 x [25)m x (5) . T
laga3 | 23mo | 33s6 | 3324 [ 2312 | azss | 3258 | 3zaz [ 3279 | 312 [ 3336 | 3360 | (38
Heat trahsfer coefficient, WK (37)m * (38)m R : o
( | 8201 | 8277 | 8264 | =200 | 2100 | 2136 | 4136 '| 8125 | 8156 | 8190 | 8214 | 8238 |

Average = 5{3971...12/12 = 82.02 {33
Heat [oss parameter (HUPY, W/m2K [35}m + [4)

{ 12 [ 112 | 111 | 110 | 110 140 i 130 | 109 | 110 | 110 | 123 | 111 |

 Averge = Sla0H...12/12 - (a0
Mumber of days In manth (Table 1a)

| 3100 | 2800 ] atoo | 3c00 | 3100 ]. 3000 | 3100, |._31.uu | 3000 | 3100 | 3000 | 31.00 ](40)

4, Water heating energy requirement
Assumed occupancy, N : - . [ 23 2

Annual average hot watey ugage [n litres per day Yd,average = (35 ¥ M} +36 &9.90 [43]
e “lan- - "Fsb - Mar. . Apr "Mayc- lum - Jub - Aug - -Sep Oct . Nov Dec

Hot watar usage Inlitres per day far each maonth "ufd = fal:tn'r I‘mm Tahle ic x[ﬂ}
[ sees | os3s [ s1vo | 2ei1o | saso | 20.91 [ &po1 | 8450 | asi10 | 9170 | 9529 | sosso |

SHaN.A2 = (43
ﬁ. Ty content of holt watar used = 4,18 n‘ul'ci 17K him % ijaﬁﬂ{] kthmonth (cam Tablas 1b, 1c 1d}

| 146,65 | 128, 26 | 132,35.] 11539 | 11072 | 9554 | 8853 | 10059 | 102.81 | 119.81 | 13078 | 142,02 |
TS e | 1414.44 [45)

Dlstrlbution [oss 015 x [ﬁ}m ..

| 2200 | 1924 | 1005 | 17.3L '_"I 1661 | 1433 [ 1328 | 1524 T 1542 | 1797 | 1062 | 2130 |{46)
Water starage loss calculated fnreach manth [55]x {41im

[ oo | ooo | oop | 0.00 | ooo | ooo [ ooo | coo | ooo | o000 | o000 | 000 (58
IF the vessel oontains dedicabed snlarstﬂfﬂé&_qﬁrr d&l::l'icar:eﬂ WUWHRS [56)m x [[47] - V5] + [47), else [56]

[ ooo [ ooo | 0.00 [ 000 | coo | ooo | coo | ooo | ooo | ooo | ooo | oeo ](sH
Primary clrcull lnss for each month from Table 3

U000 [ 000 [ voo [ qoo [ oon [ o000 T ooo [ ooo [ oo | ooo | ooo | ooo |isg)
Combi loss for each manth from Table 3a, 3h ar Ac

| 2688 | 2438 | 2688 | 2608 [ 2688 | 2601 | 2688 | 26m8 | 2601 [ 2688 | 2601 | 2638 |{51)
Tota) heat required for water heating calculated for each month 0.85 x {45)m + [46)m + {57]m + [52)m + {61])m

[ 173.53 | 15254 | 150.23 | 14140 | 13760 | 12055 | 13541 | 12847 | 12882 | 14660 | 1se70 | desoo |isn)
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Salar DHW input salculabed uslng Appendix G or Appendix H
{000 | ooo0 | 000 | 000 | oo [ o000 | oo [ ooo | voo | ocoo | oo [ ooo |5y

Flue gas heat recovery system 4 Input {Appendix G1) |
{T730 | 667 | 647 { 581 | 28 | o000 | o000 | o¢p [ 0oo | ses | 653 | 223 |(s3)
Output from water heater for each nmonth [kWhfmonth] (62 + [63)m
[ 16531 | 14585 [ 15276 [ 125.59 [ 12474 | 12155 | 11542 | 12847 | 120.82 | 140.84 [ 15026 | 161.67 |

SHeay..12 = (64)
Heat gains from water healing (MWh/month} 0.25 # [0.B5 ¥ [45]m + (&1 m] + 0.8 x [{46}m + (57 jm + [58]m]

[ 5548 | 4872 | 5073 | 4467 | 4253 [ 3827 [ 2616 [ anso | 4aoss | 4656 | aose | 5394 |iss)

5. Internal gains

Jan Eah Mar Apr May Jun Jul Aug Sep Qct Naoy Dac

dietabolic galns (Table 5) R
[[11736 [ 726 [ 11726 [ 11726 [ 11726 | 11735 | 11726 | 11726 | 13726 | 117.26 | 117.26 | 11726 | (66)

Eighhng gaing (calculated In Appendlx L equatlon L9 or 19a), 9150 see Table 5 _ o

[32.68 | 1748 | 1422 | 1696 | 805 | 679 | 734 | 954 | 1281 | 1626 | 1898 | 2023 |is7)
Appllance galns [calculated In Appendix L, equation 113 or L13a), also see Table & _ . o .

| 207.05 | 20020 | 2070 | 19226 | 177.71 | 16403 | 15490 | 152,75 | 156,16 | 169,60 | 184.24 | 197.92 | (58)
Cooking gains {calculated In Appendix [, equation L15 or L153), also see Table & - .. . f

| 3473 [ 3473 [ sa7a | 2473 [ 2473 [ 2473 [ 3473 { 3473 | 3473 | 3473 | 3473 | 3473 |ie9)
Pump and fan gains (Table Sa) _ _

300 [ 300 [ 300 [ 308 | ao0 [ 300 | 300 | aoo0 | 360 [ 300 | 300 | 300 |0

Losses e.g. evaporation [Table 5) 0 o

[ oagi [ o03g1 | o381 | 0351 | o3s1 | #ak | -s381 | sael | 2281 | 9381 | 5381 | 938l |i7y
Water heating galns (Table 5) ._ . o -

[ 7457 | 7249 | sedy | e2232 | 5851 | 53.i5.[ A8.60 | 5443 | 651 | 6258 | e9.43 | 7250 |(v2)
Total Internal galns (GEjm + [B7pm + [E8)m +[59jm+t?ﬂjm+[?llm+{?2]m . o

[ 36z.4e | 360.35 | 347.36 | 326.52, | 30545 | 285. 16 | 27201 [ 27750 | 26266 | 30070 | 333ee | 35183 |(73)

Accass factor J_!l.rn.a . Solari| u:{ . B FF Galns

Table 6d ‘m ) W/t spaciiic data cpaciflc data w
o . : or Table 6b or Table 6c
SouthWest [ o377 |x[ o082 |x[ 3a7 |xoex[ o2 |x| o7 |=[ 1073 |(m
NarthwWest [ 077 |x[ 288 |x[ 1128 |xo0sx[ o7z | x[ o7 |=[ 1135 ¢ _'
NorthWest [ oss |x] 504 [x[ 1128 Jxooex| 072 |x]| 070 |=| 1383 |{s1)
North [ osa Jx[ o073 |x[ 1e3 (xomx| o072 |x[ o070 ]=] 18 |{m
NorthEast [ 054 |x [ 216 |x[ 1128 |xoox[ 072z |x[ em =] s87 s
East [ ose Jx] oz x| 1964 Jeoox| o072 |x| o720 |=| 346 |(78)

Solar galns in watts Ti2)m..[87m _
[ 738 [ s235 ['157.01 [ 29543 | 32102 | 33889 | 31839 | 25301 | 18718 | 11036 | se.88 | 3917 |y

Tokal galns - Internal and solar {73 m + {Eil}m_
[a0am6 | a52.71 | 504.37 | 57195 | 626.47 | 624.05 | 590.35 | 53682 | 475.84 | 42008 | 39270 | asn.o9 | ta4)

7. Mean internal temperature [heating season)
Temperature durng headng perlods In the living area from Takle 9, Th1{"C) (85}
Jan Feb Iftar Apr May Jun Tul Aug Sep Qct Nowv Dec

Utlisatlon factor For galns for living area ni, m (s=e Table 9a)
[ 300 | 200 [ 099 [ 097 | o0eL | o076 ] o059 | o0es [ nan 0.89 1.00 1.00 | {86)
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Mean Internal temp of living area T1 (steps 3 to 7 In Tahla 9c) _

[ 1976 | 1588 [ 2041 [ 2045 [ 2075 | 2004 | 2099 | 20m8 [ 2082 | 2044 | 2004 | 1973 |(s9
"r, perature during heating perlods In the rast of dwelllng from Table 8, Th2({™C)

| 1909 | 1999 | 1800 [ 2000 | 2000 [ 2000 | 2000 | 2001 | 2000 | 2000 | 2000 | 1899 (e
Utilization factor for gains for rest of dwalling n2,m

[ 100 [ 200 [ 090 [ o096 [ 087 | 067 [ v4€ | os5a [ 084 [ o098 [ 100 [ 100 ]y
Mean internal temparature In the rest of dwelling T2 {follow steps 3ta 7 In Table 9¢)

[ 183z [ 1850 | 1084 | 1933 [ 1075 [ 1926 [ 2000 | 1000 [ 1985 [ 1033 [ 1275 | 1829 |(a;)
L'ving area fraction Uving area + {4] = {g1)
Mean Internal temperature for the whole dwelling LA X T +[1-MA) kT2

[ 1692 [ 1908 [ 19598 [ 90 [ 2047 | 2037 [ 20481 | 2041 [ 5026 [ 980 | 1928 | 1890 |io9
Apply adjustment to the mean Internal temperature from Table 4e where appropriate .

[1s78 | 1893 | 1923 | 1965 | 2002 | 2022 | 2026 | 2026 | 2011 | 1965 | 1914 | 1875 | {33}

2. apace hesting regquircment

Jen F=b Mar Apr May Jun Jul Aug Sap Oct Now frec

Utiitsatlon factor for galns, nm _ -

[1oo | 100 | os9 | 09 | 087 | 065 | 050 | 057 | 085 | 02 | 088 | 100 |{ea}
ls' “aful galng, nmGne, W (94m x [B4)m - .

| 40879 [ a50.55 | 486.39 | 549.13 [ sd6.15 | 42017 [ 293.88 | 30531 | 20519 [ 410.25 | 35073 | 39019 | (ag)
Monthly average extemal temparature from Table U1

| 430 | 490 | 650 | as90 | 1170 [ 1460 [ 1640 ] 16,40 | 14.10 | 1060 | 710 [ 420 |
Heat loss rate far mean internal temperature, Lm, W [{39)m  [(3)m - {Hﬁ:lm]

[ 1200.38 [ 1161.34 | 105173 [ 88148 [ sutag | 5728 T 298.00 | 313.90 [ 29045 [ 74096 | 98216 | 1198.61 | (97)
Space haating requirament, kWhfmonth 0.024 x [197)m - [95)m] x {41}m

| sBB.94 | 477.65 | 21169 [ 239.20 [ 10069 | 000 | 000 | 000 | 000 | 24605 | #3087 | 60146 |

3(98)1...5, 10..12 = (98]}

Space heating requirement KWh/m#fyaar (98] + {4} [59)

N 9z, Energy reguiremants - ndividual heating systems including micro-CHP

Spaca haating

Fraction of space heat frorm secondarg/stpplementary System ftable 31} - [201)

Fractlon of space fieat from maln system{s] : ' 1-t20d) = (202)

-m~ctlon of spece heat from maln system (202)

Frdictlon of total space heat from main system 1 (201 x[1-{203}] = {204)

Eractlon of total space heat from maln system 2 (203) W (203) = {205}

Efficlency of maln system 1 [56) (208}
fan Feb Mar Apr May Jun Jul Aug Sep Cict Mo Dac

Space heatlng fuel {maln system 1), EWh}’mnnth ]
[ 65511 | 53131 | 45? o4 | 268. T F 11200 | ooo { ooo | ooo [ woo | 27369 | 47028 | 669.04 |

T(211)1,.5 10 .12 = 344453  |{21y)

Water heating
Efflclency of water heater

(Teaa1 T so2s | 891 | sessa | 2230 [ 8730 | 8730 | 9730 [ #7.30 [ sesa | se21 | Boas |iz17)
\Water heating fuel, kWh month

| 18621 | 163.38 | 47420 [ 15245 | 152.43 | 13924 | 13220 | 14716 [ 14756 | 158.36 | 16843 | 12097 |

${219aH..12 = {219)

Annual totals
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Space heating fuel - matn system 1

Water heating fuel
Electrlcity for purmps, fans and elecirle keep-hot [Tabla Af) f_ L
central heating pump or water puinp within swarm alr heating unlt 23]
baller flue fan A5.00 (230e)
Total slectrcity for tha abova, Wh/year j231)
Electricity for ighting [Appendix L) (232)
Total dellvered energy for all uses (211)..0223) + {231} + (232)...[2370) = 1238)

10a. Fuel costs - individuzl heating systems including micra-EHP

Fual Fuel p'r.l.ge . Fual
kWh/year R cost £fyear
Space heating - maln system 1 X % 0.00 = {240
Water heating x X 0.01 = [247)
Pumps and fans X ¥ = (249}
Electricity for lighting x % 0.01 (250)
Additlonal standing charges (251)

Tatal energy cost : {240)...4242) + (245]...{254} = {255)

1}a. SAF rating - indjvidual heating systems including micra-CHP :
Energy cost deflator (Tabla 12) - " (256}
Energy cost factor (ECF} (257}
SAP value : o
SAP rating (sectlon 13) o - I {253}

5P band R |

113, €, emissions - individual heating systems including micro-CHP

Energy - Emlsslon factor Emisslons
kWh/year kg OO /kwh kg COufyaar

Space heating - rmain system 1 x = {261}
-— Water heating: -0 - - - = ——\- R T = {164} .

Space and water heating : 1261] +(262) + (263) + [264) = {265}

Purnps and fans x = (267}

Electricity for llghtling X = {269}

Tatal 003, kefyear (265)...(271) = {277

Dwelling €O, emission rate [292) + 4} = I_'ZTQ] :

El value :

El rating [sectfon 14) (274)

13a. Primary energy - individual heating systemas including micro-CHP

Enargy Prlmary factor Primery Energy
kwhfyaar KWh/year
Space heating - main system 1 IM4.53 ¥ = {261}
e heatiog , - e Jew
Space and water heatlng (261} + [252) + {263} + [264) = (265)
Pumps and fans . x = (267)
Electsicity for lighting % = {268)
Prinary energy kiWh/year 1231
Dweelling primary energy rate ¥Wh/m2fyear (273
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DER Worksheet
[ sign - Draft 0 NHER

This design submilsslen has been carrled out using Approved SAP software. It has been prepared from plans and specifications and may not reflact the
property as constructed.

' { 3?12

o “"j { x}ug;zms

Flat B 4 & 411 Oaklands Rl:rad Hrumr&v, BF.1 EISL

1. Owerall dwelling dimensions

Araa |m? Average E'bnrw Volume [m")
halght [m)
Lowest arcupled {la}) x _ {23) = (3a}
Tota) uor area {1a) + {1b} + (1c) + f1d)..{in) = {4 '
Dwelling volume . (3a} + (36} + 3c) + {3‘1}-_--1_'.3“] = {5}
2. Ventilation rate
(' C . tn® par hour

xqo= [ 0 |tea)
x0- [0 ]t
x10= 172)
sw= [0 |im
xadl= l__I:I i7c)

Alrchanges per

MIIthT of chimneys
Humber of open flues
Mumber of Intermltbent fans

MNumber of passive vents

Humber of Aueless gas fires

hour

Inflitratlon due to chimneys, flues, fans, P5Vs {Ea] + {6h} +.[?_a} #{7bj+({7e)= (5] = 8}
ff a pressurisotion test has been carrled oul o ls intended, 'prai:eéd to [17), othepwise continue from (9} to f16)
Alr permeability value, q50, expressed In cuble metres par hour per squara metre of envelops area {17
“IF biaged oA T HermieabIT SIDE, ten [18) = [{17)+-20] (8] atiEhwise ILH-} G T e (13)
Number of sides anowhich the dwelling fs shelteéred . [I:] {19)
Shelter tactor o 1- [0.075 % (19)] = 20]
Infltratlon rate incorporating shelter factar (18] % 120) = 21)
Ij -ation rate modified for monthly wind speed:

Jan Febr - Mar Apr May un Ln Aug Sep Oct Now Der

Wonthly average wind spead fr:qm Table U2

[ 510 [ so0 | a9 | 440 | 430 | 380 | 380 | 370 | 400 | 430 | 450 | 470 | {23
Wind factor [22)m + 4 R S

[ 128 [ 225" [ 123 [ 1106 208 [ 055 ] 095 [ o0oa | 200 [ 208 [ 113 | 118 |2z
Ad[usted infiltration rate {B||lengft.:lr.$]:_l.i2f|l_lﬂ.fual.'|§! wind fact;ur] (21] % [22a)m

[ 033 [ o032 [ o031 [ o628 [ o028 [ 024 | 024 | 034 | 026 | 028 [ 029 | 030 22w

Caloulate effective alr change rate for the Eppiicﬁb]e case:

If mechanical ventilation: alr change rate through system {23a)
If balanced with heat recovery; efficlency In % allewing for in-use factor from Table 4h [FEL]
d] natural venblatlon or whale house positive input ventllation from loft

[ 055 [ o055 | o055 | 054 [ 054 | 053 | 053 | 053 [ osa
Effective alr change rate - enfer [24a) or (24b} or [24c) or (244] In [25)

[ os5 | o55 | 055 [ o054 | o054 { o053 [ os: [ o
HO:SIH

054 | 054 | 055 |i24d}

[2a)

3 | o052 [ o519 [ o054 | o055 |tz
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3. Haat losses and heat louss parameter

Elamant Arose Oponings Nat araa U-valus Ax WK k-value, AXK .
ared, n? m? Am? W/ mK R/miK KK {( x
Daor | 180 x| 200 |=] 180 | {26
Window | 792 |x| 133 |=[ 1058 | {27)
External wall | 4488 | x| o020 |=| &m5 | {29a)
Party wall [ 1780 | x| o000 [=[ ocoo | {22}
Roof | 1560 |w| 038 |=[ 234 | {am
Total area of external elements ¥4, m* 70.26 (31}
Fabric heat loss, WK = 5{A % 1)) {26}...[30) + {32 = {a3)
Heat capacity Cm = 3{Ax &} {28)...430) +{32) + {322)...[32¢) = [44)
Thermal mass parameter (TMP) In K/mPK [35}
Thenmal brfdges: Tk x W caloulated uslng Appendlx K (36}
Total fabric heat loss B +pe=] 3200 |67
Jan feb Mar Apr May fun Jul Aug Sep . Ot Mo Dac

Yentllation heat toss caloulated ronthly 0.33 x {(25}m x [5) _

| 2400 | 2300 | 2302 | 2341 | 2333 | 2007 | 2297 T 2200 | 300 | 2533 | 2340 | 2365 |39
Heal transfer coefficlent, WK {37)m + {38)m s ' o

| 5600 | 5501 | 553 | 5541 | 5533 | 5ae7 | 59.57 | 5490 | 5511 | 5533 | 5545 | 5565 | {

Average = J[39)1..12/12 = {39)

Heat loss parameter [HLP), WmtE {39 m + [4)
207 T 106 | 206 [ 205 [ 208 [ tos [ aos [ 104 [ 205 [ 105 | 106 [ 106 |

Average = H{40}L...12/12 » f40)

Mumber of days In month [Table 1a)
(w0 [ 200 | 3100 | apoo [ 3ie0 [ @000 | 3160 [.stoc [ a000 | 3100 | 3000 | 3100 |0y

4. Water heating energy requirement

Assumed cecupancy, N oL o [42)
Annual average hot water usage In [itres per day Vd,average = {25 x M) + 36 T (42}
'''' Jan - el —WMar -—— Ape- - ---Ma',!r-- - lum- Jul - Aug ... -Sep - Oet ... Mar .. .. Dac -.

Hot water usage In fitres per day far each month Yd.m =~ factar from Ta ble 1ex{43)
[ Ga74 | s069 | 7765 T 7460 ] 7156 [ sest | ees: [ 756 [ 7ae0 | 7765 | 2060 | saza |

$(441,.12 = [44)

Energy content of hot water used = 4,18 8 'I."l:f,_'m HRm TmeE:m_mhfmanth [see Tables 1h, 1e 1d)
[(12419 T aoees [ 11208 [ o771 [ @376 [ 8080 [ 7427 [ 2503 | 8706 | 10146 | 11075 | 120.26 |

545/ {45)

Distributlon loss 015 % [45)m

[ 1263 | 1628 [ 1681 | 1486 [ 1406 | 1214 | 1125 | 1280 | 1308 | 1522 | 1661 | 1804 |i46)

Water storage loss calculated for é:a_clj II._'.IC_.IMh (55 x [41J}rl_'|._

| 000 | ooo '| “0.00 | ooo | ooo | ooo | ooo | ooo | ooo | ooo | poo | ooo (s
If the vessel contains dedicated solar 5tom,gé. or deqi_iaiea WWHRS [56]m o {[47) - W] & (47), else [S6]

| ooo | ooo | ooo | 0.00 | oo | voo | o000 | oo | ooo | oeo | ooo | ooo |is7)
Primary clredlt loss Far aach mon th from Tahle 3

[ ovo | ooo | ooo T ooo | o000 | o000 | woe | ooo [ ooo | coo | coo [ coo |(so

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

| 2688 | 2428 | 2688 | 2600 | 2608 | 2601 | 2698 | 2638 | 2601 | 2638 | 2600 | 688 |isn
Tatal heat required for waler heating caloulated for each month 085 % {45]m + [46)m + (570w + [39)m + [61)m

{ 15106 [ 23re0 [ 23896 [ 223,72 [ 1w.64 | 10692 [ 10185 | a9 | 11307 | 13834 [ 13676 | 147.14 | (62)
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Solar DREW Input calculsted using Appendix G or Appendix H
[ 000 J o000 J 000 [ ooo | ooo | oo T o000 | ooo | ooo | coo [ ooe | ooo |is3y
-"I_ ' gas heat recovery system 1 Input {Appendx 51)
[ 524 | 589 [ 576 | 346 | 134 | 000 | 000 [ coo [ o000 [ 243 [ 583 | 625 ien)
Ctutput from water heater for each month {kwshfmonth) {52 + (63)m N _
[[14422 [ 12700 | 19320 [ 12026 [ wi9.29 [ 1602 | 10185 | 11201 | 212.07 | 124.90 | 130.93 | 14089 |

Heal.12= (54)

Heat galns from water hieating [KWh/month) 0,25 = {0.B5 = (45)m + {61]rm] + 0.8 x [{46)5 + (57}m + {59)m]
[ 4801 | 4218 | ason [ 390 [ 3769 [ 2240 | 31565 | 3532 [ asas | 4045 | 43393 | 4671 | (a5

& Internal geing

lan Feb May Apr May Jun Jul Aug . Sap Oct Hov Dac

Metabolic galns (Table §)

[ es26 [ se26 | 8836 | se.26 | 6826 | #8826 | #a26 | 8526 | vg26 | 8825 | 88.26 | BB26 | {66}
Lighting galns [calculated In Appendix L, equation L% or [8a), also see Table 5 _. . _

{ 3483 [ 1318 | 1072 | 831 | 6068 | 512 | 553 | 719 [ o6s | 1225 | 1430 | 1525 j(s7)
Appltance gatns {catculated In Appendix L, equation L13 or 113a), also see Teble 5 _ _. '

{ 153.85 | 155.45 | 15143 [ 14286 | 132.05 | 17189 | 11510 | 113,50 [ 117.53 | 17600 [ 136.90 | 147.06 | fes)
( king galns {calculated Jn Appendii L, equation L15 ar L15a), also sea Takle 5 . _ _ '
o 3183 | 3163 | 3143 | 3183 | 3189 | 3183 | 3123 | 3183 | 3182 | 3163 | 2183 | 3183 | (69)
Purnp and fan galns [Table 5a) . . .

[[a00 [ 200 [ 200 | 300 | 300 [ 300 | 300 | 3o0 T 200 | 300 | 300 | 300 |tz
Lasses ¢.4. evaporatlon [Table 59 _ ' ' -

[ 7061 | 7061 | 7061 [ 7061 | 761 | 7061 | 7061 | 2061 | -ro.s1 | 7061 | 7061 | 7061 | (71
Water heatlng galnz (Table 5} . ]

[ 6453 | 6277 | 5912 | 5416 | 5093 | 2639 | 4254 | 4748 [ 4924 | s437 | 6018 | 6278 |7y
Total Internal gains (66)m +{67)m + (68im + {69)m + (70Jm + (Pm+ [P2)m ©

[285.70 | 2p388 | 278.74 | 257.61 | 24152 | 225.8 I.§215.65 | 22065 [ 22880 T 24520 | 26385 | 277.57 | (73

Acvass factor Area Solar ﬂlﬁ E FF Galns
Tablg 6d mi Wim? speclhic data spachfic data W
' ar Tabla &b orTable 6
NorthiWesk | o077 |' x[ 102 [x[ 1128 |xo9x[ om |x[ oya ]- | 757 |8y
L ahEast [ o7 Ix[ 144 |x[ 3679 |x09x[ 072 |x[ o070 |-[_1es1_|i#

SouthEast [ o5z [x[ 462 |x[ 3679 |x0ax[ onyz |x[ o7z |-[ s6s Jirm
Solar galns In watts E(74)m.. {82}m _ '

[T67.71 | 117.85 | 167.92 | 219.25 | 255.78 | 258.43 | 247.29 | 219.34 | 185.50 | 132.05 | 8156 | 57.65 | (83)
Tatal galns - Internal and sola r.'{'.-"S}i;n' .+_. I-EI_Erjm

| 353.41 | 40172 | 4166 | 476.86 | 49732 | 48431 | 46204 | 43099 | 41948 | 377.24 | 24540 | 335.12 | By

7. Mean internal temperature [heating scazon)

Temperature durlng heatlng periods in the |Iviig ared from Table 9, Thil"C) 21.00 (85}
Jan Feh Mar Apr May Jun Ju! Aug Sep Ot MNov Deac

LItiltsaton Factor for galns for living area nl.m (see Table 9a)

[ 300 [ oo | o9 [ o095 [ o086 | o069 | 051 | 056 [ 081 [ 095 [ ows T 100 |izg
hAean internal bemp of living area T1 [steps 3 o 7 In Table 90)

[ 1094 | 2omm [ 2032 | 2060 | anng § 2096 [ 2099 | 2099 | 2092 | 2061 | 2022 | 19m ]ism
Temperature during heating pariods In the rest of dwelling from Tahle 9, Th2{*C]
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| anoz | 2009 | 2002 | 2004 | 2004 ] nos | 2005 | 2005 | 2004 | 2004 | 2004 | 2002 |{3m)
Utilisatlon Factor for galns for rest of dwel|ing n2,m

[1oo T 099 | o028 | 093 | o081 | o060 | 041 | 045 | 073 | 085 | 098 | 100 | ey
Mean inbernal temperature nithe rest of dwelling T2 (follow steps 3 ta 7 In Table 9¢)

| 1862 | 1884 | 197 | 1058 | 1088 | 2000 | 2004 | 2004 | 1998 | 1960 | 1904 | 1858 |iug
Living area fractton Hlng arga + [d) = (91
Mean internal temperanere Eor the whole dweling LA X T1 +{1 - LA} x T2

[ 1933 | 1951 | 1079 | 2043 | 2040 | 2053 | 2055 | 2055 | 2048 | 2004 | 1967 | 1920 |tay
Appky ad|usbment to the mean Internal temperature from Table 4e where appropriate

[ 1918 | 1936 [ 1964 | 1988 | 2025 | 2038 | 2040 | 2040 | 2033 | 1900 | 1952 | 19a4 |o3)

2. 5pace heating regquitement

lan Fab Mar Apr May Jun Jul Aug Snp Oct Naw Dac

Utlilsatlon Factor for gains, r|m. .. .

| oo | oo | ouy | ooa | oB2 | 063 | oas | ode | 0w | ;..u.94 | o9 | 100 |{z4)
Useful galns, nmiGm, W [24)m % (34]m o

| 35132 [ 29528 | 42657 T 442,79 | 408.67 | 30577 ] 207.56 | 21745 | 313.07 | 35619 | 34119 | 33369 | (85)

bonthly average external temperature from Table U1 ) _ .

| a30 | ago | 650 [ 8oo | 170 | 1460 | 1E;Eu._'|__lﬁ.4u _'_|' 1410 | 1060 [ 710 [ 420 j{gﬁ}\-
Heak loss rate for mean internal temperature, Lm, W [[39)m x [(93)m - [96)m]

| 633.99 | sos58 | 73335 | 6132 | 47207 | 31765 | 20001 | 219.1 ] 343.43 | s10.76 | en234 | s3res | (a7}
Space heatlng reguirement, KWhfmanth 0,024 = [[97)m - [95)m] x M:I.]m_ o

[asa70 | 27666 | 22601 | 12314 | 4784 000, [ ooo [ ooo | ooo [ 12171 ] 25067 | 3708 |

E S9SN 1012 197522 |tes)

Space heating requirem ent KWhfmdfyear (98] + (4} (93]

2a. Energy requirements - individoal heating systems including micra-CHP

Space heatlng

Fraction of space heak from second anyfsupplementany system (fable 11) {201)
~ Fractlon of space beat from maln systemfs} — ____.__ e . 1-(aoy- (202]

Fractfon of space heat from main system 2 - (202}

Fraction of total space heat from maln systen 1 (2027 x [1-{203]] = (204]

Fractlon of total space heat from maln system 2 _ (202 % (203} = {3Q5)

Efflelency of main syster 1.{%) . o & \

lan Faby far Apr May Tun Jul Aug Sap Oct Moy Dae

Space heating fuel fmaln systen 1), XWh/month
| 300 | 30774 | 2sa.d0 | a3soe | 5322 | ong | oon ] ooo | oo | 1353e | srses [ 41216 |

2.5 10.12=] 197486 | [21)

Watar haating
Effidency of water heater _

| 8914 | sgo7 | seoz }'E&Eﬁ | #8803 | 8730 | 8730 | €790 | 8730 | Bese | esg9o | avaz |(217)
Water heatlng fuel, ¥Whfrmonth

[i62.47 | 19258 | 140.80 | 13574 | 13552 | 122.47 | 116.67 | 12533 | 12952 ]| 14103 | 147.13 | 15800 |

Ji219a)1..12 = (219}

Annual totals

Space heatlng fuel - maln systam 1 1874 66
Water heating fuel 167027

Electr|cloy for pumps, fans and elecrle keap-hot {Tabla AF)
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central heating pump ar water pump within wamm alr heatng unit

.. boller Hue fan

&l eleckricliy for the sbove, KWhfyear
Elgetrlcity for Ighting (Appendix L)
Totel defivered energy for all uses

10a, Fuzd eosts - individual heating syatems including ricre-CHP

Space heatlng - maln system 1
Waler heating

Pumps and fans

Electriciy for ghting
AddiHonal standing charges
Total energy cost

Fuel
KWhiyear

1974.66
1670.27
7500
261.58

{230c)
{230s)
(231)

261,93 232}

{211}..4221) + {331) + [232)..{237b} = {238}

Fuel prica

3.48
1319

~ 1339

Fuel?
cost £ yaar

X 0.01 = 240}
X 0.01 = {247)
X001 = {249)
x0.01= {250)

{251)

{240},..£242} + (345)...(254) = {255}

113, SAP rating - individual heaking sysbems including micrg-CHP

Energy cost deflator {Table 12
Energy cost factor {ECF)

{ ~aalue

SAP rating {sectlon 13)

SAP bend

12a3. €0, ermnissinns - individual Neating systems including micro-CHF

Space heating - nvaln system 1
Water heating
Space and water heating

Total 00y, kefyear
Dwwalllrg COy emlsslon rate
Eil valae

Il;" “ing [section 14)

E| band

Space heating - maln system 1

Water heallng

Spaca and watar heatlng

Pumps and fans

Electrlcity for lghting

Primary encrgy KWhiyear

Diwelling primary energy rate KWhfin2fyear

13a. Primary energy - indlvidual heating systems fngluding micro-CHP

Enargy
kWih/year

1574.66

167007 - |

Pumps and fans 75.00
- Electenty forllghting - —— ~—————— -~ | 26188 |

Enargy
wWhfyeer

1974 66
167027

7500
26198

Emfeslen factor
kg CO:/KWh

C0.22

[256)
{257)
(258)

Emlsslons
kg COyfymar

(261)
- (264)

(261 + (262) + (263) + (264} = (265)

0ER . -]

Primeary Factar

- {z67)
T (26%)
[265)...(271} = [272)
{272} {4] = (273)
(274)

Primary Energy
KwWhyear

= 2409.09 {261)
= 208773 {264}

(261) + {262} + (263) + [264) = {265)

. -
- {268}
(272}

0431 | {273
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DER Worksheet
Design -~ Draft 0 NHEB |

This deslgn submlsslon has been carrfed out vslng Approved SAP software. It has bean prepared from plans and specifications and may not reflect the
property as canstrucked,

[MrJuhnEInmsnn ] : 3722 ]

o I {[2sooons |

[Pat94& 4a0akiands Road , Bromiey, 88235t S - |
1. Gverzll dwelling dimensions

Aroa fm?) Averaga staray Voluma [m?)
halght {m}
Lowest oocupied [ st Jua) « [ 250 Jea - (3}
Total fleor area (1a] + [1b) + {1c) + {1d}...[1n) = [} '
Dwalling velute SO el R pn=_18235 |15
2. Vemilation rate
m"® per holr (

xaor [0 ]tesl
x20= [0 ]tk
x10= (7a)
x10= [0 |
xa0= [0 [

Alr changes par

Number of chimneays
Mumber af open flues
Mumber af Intermilttent fans

Mumber of passhve vents

lidli

Humber of fflueless gas fires

T o hour
Inflitratlon dus to chimneys, fues, fans, PSYs [Ea} + [6b} + [Fa) + (7Y + [Fc) = +[5)= (8]
If T pressarisatiaon fest hos been carred out or [s Intendeq, procead fa [17), otherwise cortinue from {2 te (16}
Ajr permeability value, 50, expressed In cubic metres pér hour per square metre of e_nvelﬂpe area (17}

" IFHETEE 8N alY fierniedlity value, then [18) = {(i7)5 20 +{8); vtherwise (18] = [16) -+ -+ —= - —=- - : £18)
Number of sldes on which the dwelling 5 sheltersd |I| {14
Shelter factor ' . 1-[0.075 x{19]] = {20}
Infiltradon rate Incorporathog shelter factor (18jx{20] = (21}
Infiftration rete modified for monthly wind speéd: <. !

lan Fab Mar Apr May Jun lul AUg Sap Ort MNov Dec
Monthly average wind speed from Table U2 _
[ 510 | soo0 | 450 | 440 | 430 { 380 | a3so | 370 | a0
Wind factor (22]m = 4
| 128 | 135 ] 123 | 1.1'nZ"| 108 | 095 | o085 | o093 | 100
Adjusted Infiltration rate fallowing for shelter and wind factor) (21) x {22a)m
[[031 | 031 | 030 [ 027 | 026 | 023 [ 023 | 023 | o025

Calculate effectivie alr change rate for the appilc’ah:re fase:

430 | 450 | 470 |2

108 | 113 | 118 |izza

n2e | 028 [ 029 |

IF mechan|cal ventliatlon: alr change rate thmu,g'h system {23a)
If bralanced with heat recovery: efficiency In % allowlng for in-use factor from Table 4h {23c)

d] natural ventllatlon or whala housa pesliva Input ventllatdon from loft
| o55 | o55 | 655 | o054 | o053 | o053 | o053 | as53 | as3
Effective air change rate - enter (24a) or (24b) or (24¢) or (24d) in {25]
| o055 | o055 | o055 | o528 | 053 | 053 | o053 | o053 | 053 | o053 | ps5a | os4 |izm)

054 | o052 {{24q)

=
i
o
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3. Heat [ozges and heat loss parameter

Elerment Gross Opanings Mat erea U-vglye Ax UW/K wvalue, A KM,

4 - area, m? m* A, mt Wimi kYmiK bl fi
Window | 935 |« 133 |=[ 1213 ] {27)
Door | 220 Jx{ 200 |=[ 180 | {25)
External wall [ 5645 |x{ 020 ]=[ 1129 | {29a)
Party wall (1330 | x {000 |=[o000_] 32)
Roof | 1980 |x[ pas |=| 282 | {30)
Total area of extarnal elements ¥4, m? (31)
Fabric heat loss, W/K « ${A x U} (2601300 + 32) = {33)
Heat capacity Cm = F{A x k) {28)...(30) + (32) + {32a)..{32€] = (34)
Thermal mass parameter [TMP] In kifm?K {35
Thermal bridges: F{L x W cateulated ushg Appendix K 135]
Total fabric heat loss ' ' [32) + 36} = (37)

len Feb Mar Apr May Iun l Aug Sep - Dct Mo oo

Wentllation heat Yoss calculated monthby 033 » (25)m « {5) o
[ 2613 [ 2604 | 3595 [ 2553 [ 2546 | 2509 | 2500 | 2503 [ 2523 | 2546 | 3561 [ 2578 |(am

Heal transfer coafflclent, W/K [37)m + (3B o _ =

{_ [ 6336 | 63.27 { 6342 [ 6277 | 6269 | 6233 | 23 1 6226 [ e2a7 | e269 | 6285 | e301 |

Average = 530N 12/12=[ 6277 ]{a9)
Heat loss parameatar {HLP), WYmK [39)m + (4)

[[110 | 130 | 110 | 100 | 2100 [ 108 | 108 | 108 T 108 | 109 | 109 | 109 ]

Averape = J[A0}1...12f12 = {40}
Wurmiber af days in month {Table 1a)

[aroo | 2e0c | 3100 T 2000 J 3100 |' iu.'un_l 3100 | 3100 | 3000 | 3ioo | 3000 | 3100 | {ag)

4. Water heating energy requirement

Assimed occupancy, N | (@2
Annual everage hot waker usage In lltres per day Vd,average = {25 % N) + 28 ) 79.70 [43)
I | | Wit /-3 "'_'_Mar—,ﬁpr - I'I.||'|‘|l||' memocdune ol Agg -~ —-Sepe - - - Oct- - Hov - - Deg F

Hot water usege Inlitres per day for each month Vd,m = factor f.-é.m Table A u (43)
[ 6767 [ sa4n0 | s13p [ 7811 [ 7a02 ] 7273 ] 7273 | 7a02 | 7611 [ 8120 | 2245 | a7s7 |

F{4411...12 = fa2)

[ Eycontent of hot water used = 413I"-I’dmxnmxTmf&ﬁﬂﬂkthmumh{sa&Tah!esih 1c 1d)
[ 13002 | 11371 [ 11734 [ 10230 | 9816 . [ 2471 | 7849 [ o007 | 6135 [ a2 [ 13595 | 19501 | |

3{45)1..12 = {5)

Distribution loss 0,15 x {45}m

[ 1950 | 708 | 1760 { 1535 | 1472 | A271 | 1177 | 1551 | 1367 | 1593 | 1739 | 18.89 | ids)
Water sbarage loes caleulated for Each munr:h {55) ;41].“

o0 | 000 | o0p. | ove | o000 | oo | 000 | ooo | om0 | 0oo | oeo | o000 |ise
If the vesse] contalns dedicated solar skorage d_r_ deﬂ!cé.téﬂ WWHRS [56)m x [{47) - Ws] + [47), else (SR)

ooo | ooo | oon | ooo | voo | 000 | o000 | 0on | oo | 000 | o000 | om0 sy
Primary cirouit loss for each moanth from Tabla A

{ oo0 [ ooo [ ooo [ ooo [ oo [ oo [ 000 | ooo | oo [ 000 | o000 | voo |isg
Combi logs for each enonth fram Table 33, 3b or 2c

{ 2688 [ 2428 | 2688 | 2601 | 268 | 2601 | 2688 | 2688 | 2601 | 2668 | 2601 | 2688 |(61)
Total heat required for water heatng caloulated far each month 085 x (45)m £ (46)m + [57) o+ (59w + (61]m

| 15600 | 137.99 | 144.22 [ 12832 [ 12504 { 110.72 | 10537 | Meos [ 11716 | 133.10 | 24196 | 25279 | (62
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Temperature durlng heating perlods In the rest of dwelling from Table & Th"C)

[ 2000 [ 2000 | 2000 [ 2001 { 2001 [ 2002 [ 2000 | 2000 | 2002 | 2001 | 2001 [ 2001 ] {as)
":_ Sation factar for galns for rest of dwelling n2,m

[05a [ oo8 [ 096 | 689 | 075 | 054 [ 036 | 040 | 068 | 091 [ 098 [ 100 ]iee
Mean [niternal temperature in the rest of dwelling 72 [fallow steps 3 to 7 [n Table 9¢c) .

o (1861 | 1889 | 19725 | 1964 | 1990 | 2000 | 2002 | 2002 | 1997 | 1962 | 1905 | 1855 |ien)
Living area fraciion Living area + [4) = 1a1]
Miean Intemal temperature for the who'le dwelling fLAx T H{1-fLAJ N T2

(28232 [ 1955 | 1985 | 2008 [ 2042 | 2051 | 2058 | 2053 | 2048 | 2042 | 1968 | 1927 |ioz
Apply adlustment to the mean internal tamperature from Table e where appropriate
(1917 | 1940 | 1970 | 2003 | 2027 | 2096 | 2038 | 2038 [ 2033 | 2003 | 1953 | 1912 |iag)

3. 5pacz heating requirennent

lan Feb Mar Apr May Jun Jul Aug  Sep Oct How Cac

Litllsatlon factor far gains, g

[ogo | o098 [ 095 [ 083 | 076 | 057 | 040 | 044 | 068 | 091 | 098 | 089 | (34
Useful galns, qmGm, W {S4)m x (34}m _ L ’

| 21628 | 489.78 { 53686 [ 54426 | 48204 | 35026 | 23463 | 24608 | 366.72 | 437.99 | 41167 | 391.83 |({a5)
[ nthly sverage external temperatura from Tahle U1 ' o .
' [ 430 | 490 | 650 [ sa0 [ 1170 [ .60 | 1660 | 1540 T 1410 | 1060 | 710 | 420 |{se)
Heat loss rate for mean Internal temperature, im, W {393 x [93)m - [963m] ' ._

(24195 | 917.15 | e34.00 [ con.gs [ sa6.98 | 35020 | 23574 | 24785 | 365,36 [ S913e | 78113 | 93936 | (a7}
Space haatlng requirerent, kWwh/month U.O}AH[{Q?jmaiﬂﬂm]xfﬂ]‘;ﬁ_ o - | |

95110 | 287.19 | 221.06 ] 313,30 | 39.39 | 000 | 000 | 0.00 | 000 | 11412 | 266.08 | 407.73 ]

o - 598)1,.5,10..12 = [ 1837.99 | {98)

Space heating requirement kWhfm?fyear o (98] + [4) {5

95, Ennrgy reduirements - individual heating systems including micro-CHP

Space heating
-.Fractlon of space h&at-fmm-semndaryfsupplememémsyﬂem['ta_ble . C e ) {201)
Fraction of space heat from maln system(s) - : 1-(201) = {202}
Fraction of space heat from main system 2 {202]
Fractlon of total space heat from main systern 1, {(202)x [1-{203]] = {204]
{’ stion of tatal space heat from maln system 2 {202] ¥ {203) = {205)
Efﬁﬁlenw of noain system L[%) . {206]
Ian Fak Mar Apr Way lun lul Aug Sep Dt How Dec

Space heating fuel (malh system 11, EWhfronth
[ 435.00 [ 310457 24551 [ 123307 ] 4381 [ ooo | o000 | o000 | ooo [ 12695 [ 20598 | 45354 |

211415, 10..12 = 204449 1211}

Water heating
Efficlency of water haater

[ 8016 | s9.06 | B8.86 | %650 | 8791 | 8730 | 57.30 | #730 | 6730 | 8850 | 89.00 | 80.20 |{u7)
Water heatlng fuel, kWhy/month .

[ 16880 | 148.35 | 155.7¢ | 14143 | 140.97 | 12663 | 120.70 | 133.06 | 13420 [ 14675 | 15288 | 164.10 |

3(219a)3...13 = 215}

Annual totals
Space heating fuel - main system 1 204449
Water heating fual 173467
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Electriclty for pumps, fans and electric keep-haot (Table AR

central heating pump or water pump wthin warm alr heating unit

holler e fan
Tatal elecidcity for the abave, Kéhfyear
Electricity for lighting [Appendix L)
Total dellvered anargy for all uses

45.00

{230¢)
tzatr__ _

-
-

[213)...221) + (231) + (232}..{237h) = (233}

10a. Fuel costs - individual heating systems intluding micro-CHP

Space healing - main system 1
YWater heating

Pumps and fans

Eleckrcity for Iighting
Additlonal standing charges
Total snergy oost

L

Fuel price

001 =
x001=
X001 =
x00L=

Fugl
cost £ yaar

(240}
(247}
(249}
(250)
(251}

(240)...(242) % (245),..{254) = (255}

1la. SAP rating - individual heating systems ingluding micra-CHF

Energy cost deflator (Table 12)
Energy cask factor [ECF)

SAP valua

Sﬁ.P rating {sectlon 13)

SAF band

12a. CQ; emissions - individual heating systems including micro-CHP

(256}
osf
(258}

Space heatlng - maln system 1
Water heatlng
Space and watker heating

Electdcity for lghting

Total 0, kgfyear
Drweelling 00, emission rate
El value

El ratlng [sectlon 14}

El band

Space heating - maln systen 1

Water heating

Spaee and watar heating

Pumps and fans

Electricioy For ghting

Primary anergy KWhypear

Dwelling primary energy rete KWh/m2fyear

132 Prirary energy - individual heating systems including micro-CHP

‘Pumpzand fens- ----—— . - . R R IR Lo

Eneray
kWhyaar

._El_'n_rsslon factor
ki; CO.fAWh

022
0322

Emlazlons
kg Clfyaar

441.61 {261)
374.69 (264]

(261) + (262) + {263} + (264) {265)

- 052
0,52

Primary factor

s,
142.71 (268)

265)...(271) = (272}
{272)+ {9) = FYET

H
(274}

Primary Energy
EWhfyear

2494.27 {261)
2116.30 {264]

{261) + {262) + {263) + (264) = {265)

{267)
(268)
272)
(273)

Page 5
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DER Worksheet . .
. gsign - Draft 0 NHER

This deslgn submisslon has been carded out using Approved SAP spftware. It has been prapared from plans and specifications and may not reflect the
property as construcied.

Mr lohn Simpson

fl [Flnt 10 4 & 43 Qaklands Road , Bromley, BR2 350

1. Overall dwelling dimensions

Araa (m?} Av_lr.agn ftoray Yoluma [mf)
helght (m)
Lowest occupled (50 Jus » [ 228 _Joa = [1ms o
Tota floor araa {1a} + (1b} +{1d) + {1d)...{1n) = 4 '

Dwelling valume : {32) + {30} + (3c} + (3d}...{3n) = {5l

2. Ventilation rate

m* par hour

S I—-—
Puraber o open lues x0- [
Number of [ntermittent fans ::I x10= {#a]

P
L
Humber af chimneys

N
wo- [0 Jw

Mumber af passive vents

MHumber af flueless gas fires

Alr changes per
- _ hour

Inflitratlon due to chimneys, flues, fans, PSYs [6a) +{6b) + {Fa) + (7b] + {7c) = =[5} = (&)

If o pressurisorion fest ias been earried ouE or {5 inkended, ﬁfacqz;f io (17 uthe-;w.l‘:.;e continue fram (9) to (16}

Alr penmeatillty valus, 950, sxpressed in cablc metres per hour per._s:]uare metre ﬂfi._-n".u_a!upe area (17}
“IFbased o if pEfmieabl Ity VA, Theht18) = ({17)520] +8), otherivise {18) ={16)—~== =" - - —meen L T 033 (1)

fumber of sides on which the dwelling | shelterad - : {19}

Shelter factor ' 1-[0.075 x[19]] = {20}

Infiltration rate Incorporating shefter factar . {18} x {20} = {21}

I;  ration rate modified for monthly wind spead;

lan Fab Mar Apr May lun Jul Ang Sep Oct Wow Dec
Munthly average wind speed fmm Tahle U2 .
{ 5120 [ so0. [ 400 | 440 | 230 [ 380 [ 3e0 | aze | amo
Wind factor [22lm + 4

430 | aso | az0 |09

{328 | 125 ] 123 | 10 | 108 | 095 | 055 | 093 | too | L1o8 | 113 | 118 ) tzze)
Adjusted infiltration rate [allowdng for .sh.EIi:er and vﬂi_'ld Fﬁ@:_tr:rj [21) x {?2ajm
[ 035 | o35 | 034 | 030 | oan | o026 | 026 | 026 | 028 | 030 | 031 | 033 | (22h)
Calilate effectlva alr change rate for the app!ltahlé case:
If mechanlcal ventllatlon: air change rate through system [23a}
IF balanced with heat regovery: efficlency in % allowing for In-use factor from Table 4h [23c)

d] natural ventllatlon or whole house positive Inpuk ventilation from loft
[ 056 | o56 [ os6 | 055 | os4 [ o052 [ usa | o053 | os4

Effactive alr change rate - enter [243]) or (24b) or [24c) or {244d) in [25)
| 056 [ o056 [ o056 | 055 | 054 [ 052 | o053 | o

054 | 055 | 055 |(24d)

054 | 054 | 055 | o055 |2

[ 2,1
l
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3. Heal losses and heat loss parameter

Element Gross Opanings Not area U-value AxUW/K K-value, ANK, .
aresd, m* m? A, m* W/mK Hifim?. K K (
Door [ 180 |«| 200 |=] 180 | (26)
Window | 7m2 x| 133 |=]| 1050 | (27)
Roof window [ 500 |x| 133 |=]| 668 | (27a)
External wall [ 4018 | x| 020 |=| npa | (29a)
Party wall [ 360 |« 000 |=[ 000 | {az)
Roof | 5656 | x| 015 |=[ B4g | (ad)
Total area of external elements EA, m? . [31)
Fabric heat loss, WK = 3[A * U} C RE)..{30}+[32) = {33)
Heat capacity Cm = 5{A x ) (28)...£30) + (32) + (328)...{328) = {34)
Thermal mass parameter (TME] n kK/m2K {35)
Thermal brldges: ¥[L x W) calculated using Appendix K (38)
Tetal fabri heat Joss (33) + @6) = {37)
Jan Fab Mar Apr May Tun Jul Aug Sap Qct Now Rae
Ventilatlon heak loss caleulated manthly 0.33 5 (25pm 1[5} . _ : )
[ 2108 [ oo | 2000 | 2049 1 2041 | 2004 | 2604 | 1007 | 2028 | 29.41'1 2057 | 2073 |(3®
Heat transfer coeflclent, WK (37)m + (38jm _ _ {
Fezeo | 6251 | 6742 | 6700 | 6652 | 6656 | 66.56 T 6649 | 6670 | 6692 | 67.08 | 67.25 |
Average = $(39)1...12/12 = {39)
Heat loss parameter {HLP), W/n?K [39)m < (4] _ _
[ 132 [ 131 | 131 | 130 130 . {. 139 | 129 129 | 130 | 130 [ 131 g 131 )
A Aversge = T40)1...12/12 = (400
Murmber of days In month (Table 1a) _ _ .
[ 3100 | 2800 | 3100 | acoo | 3100 | | 31._u'n_'|' 3100 [ 3000 | 3100 [ 2000 T 3108 | (a0

30.00

4. Water heating energy requirement

Assumed ocoupancy,

TTTARNDal dverage hotTwater usage: Indlitves et day Y, average =25 WMy~ 36 -

Jan Fsb Mar Apr May

Jun

Jof Aug

Hat water usage In |ltres per day fier each month Vi, m = factor from Table 1c x {43])

San

(42)

CEL
Ot Hay Dac

| 8285 | 7084 | 7683 | 7381 | 7oe0 | 67.79 | 6779 | 7000 | 7381 |

76.83 | 7004 | m2as |

Energy content of hot water usegj';';i.'l_ﬂ.x‘hfd,i'n'x nm x Tmf 3600 kﬁl‘l‘ifm ohth {see Tables 1b, 1c 1d)

Flaa)L..12 = %

10,38 | #9957 [ 118.99 |

[122.87 | 107.46 | 11089 | 9668 | 92.76 | 6005 | 7448 | 512 | 2613 |

DMstribotion loss 0.15 1 (45)m

3H45)L.12 = (as)

[ 1843 | 6.2 J:1663 | 1450 1391 | 1200 | 1113 | 1277 | e |

1506 | 1644 | 17.35 | (ae}

Water storage toss calculatad for sach mgiith (55) ¥ (41

| oo [ oou | ovoo. [ 0o | oon | o0 | ooo | 000 | ooo |

000 | ooo | ooo |58

If the vessel contalns dedlcated solar storage or ﬂeﬂ_lcé ted WAWHRS (S6)m x [{47) - ¥s] + [47), else [56)

Voo0 [ ooo | ooo | ooo | coo | oo | oo | ooo | oo |

o00 | oo [ oo0 |5n

Primnary circuit loss far each month from Table 3

| ooo | oo | oo | ooo | ooo | oo | ooo | oo

| ono |

oo0 | opo | ooo | (5w

Carnbl lnss for each month fram Table 3a, 3b ooy 3

[ 2685 | 2928 | 2682 | 2601 | 2688 | 2601 | 2608 | 2688 | 26.01 |

2688 | 2601 | 2588 | (61

Total heat required for water heating caloulated for each month 0,83 « (45)m + (46)m + [57)m + (58)m +(61}m

FPage 2
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eI T T I TR o e, —_— —— - _

{14075 | 13174 | 13977 [ 12260 | 119.64 | 10606 | 10106 | 11500 | 13215 | 127.26 | 13550 | 14587 | e
Salar DHW Input calculated using Appendlx & or Appendlx H
( [ ooo | ooo | 000 T oo | oo | ooo [ o000 | oo [ ooo | ooo | ooo | woo s
Flue gas heat recovery system 1 Input {Appendlx G1)

[ 655 | 606 | 56z | 281 | 070 ] 000 | 000 | oo | 000 | 415 | 602 | 656 ] {63)
Output from water heater for each month (kwh/month] {62)m + {63)m

[1a3.20 [ 12568 | 13105 | 11965 | 112.94 | 106.06 | 30106 | A12.00 | 112.15 | 12311 | 129.57 | ia9.31 |

S{64)...12 = 64)

Heat galns from water heating (KWih/month} 0.25 » [0.85 x {45}m + [B1)m] + 0.8 = [[46)m + [57)m + {S9)m]
{2757 | 180 | 4359 | 3me5 | 37.56 | 3342 | 9138 | 3502 | 3514 | 40.10 | 4294 | 4628 ] (55)

Jan Feb Mar Apr May - Jun Jul Aug S_ph Cret Mov Deg

Metaballe galns {Table 5) i’

[ @657 | @657 | B657 | BesS7 | 8657 | #657 | 8657 | 66.57 | 86.57 (| 86.57 { 3657 [ 8657 | (ee)
Lighting gains fcaloulated In Appendix L equation L9 or i9), also see Table 5 o ]

(1345 [ 1185 | 972 | 736 | 550 | asa | 500 | 652 ] 875 |"11_,1'1 {1237 | 1382 [(67)
Appliance gains [calculated In Appendlx L, equation 113 or L132), also see Table 5 o .
( [(150.87 | 152.43 | 14849 | 140.09 | 129.49 | 119.52 | 111.3?_.:| 111.30. i 115.25 | 123.65 | 13435 | 14421 | (s
Coaking galns [calewlaved In Appendix L, equatlon L15 or L15a), also ses Tahle & o

| 31656 | 3166 | 3166 | 3166 | 3166 | 3168 | 3166 | -51.55-.'| 31.66 | 3166 | 3166 | 3166 |69
Futnp and fan galns {Table 53) . . )

300 [ 300 | 500 [ 3w | 300 | 300 | 300 | 300 [ 30 | 3.00 [ 300 ] 200 [Gv;
Losses e.g. evaporation [Tahle 5) ' - 1. T . | '

[e9.25 | 5925 | -69.25 | 6925 | -€9.25 | -69.25 | 69.25 | -69.25 | -68.25 | -69.25 | -69.25 | 9.25 | {74)
Water heating galns [Tate 5) _ _ -

[6394 | 6220 | suse | 5368 | 5040 | 4600 | 4218 | 4707 | 481 | 53.89 | 5963 | 6221 | (72)
Tatal Internal galns {66)m + (57)m + (62)m + (63)m + [70Im +_{?i]m +{724m o

[280.23 | 278.56 | 268.77 | 353.00 | 237.45 | 292.14 | 212.04 | 206.85 | 324.78 | 24062 [ 25822 | 27233 | (73

Actess factor Area Solar flux g FF Galns
Tabla &d m* Wim? spaclflc data spaclfic data W
or Table 6b or Tabla Ge
[ hwest [ 077 | x[ 782 |s[ 128 |xoex[ o7z |x[ o070 |-[ szt |ty
SouthWest o[ ae0n Jx[ 228 |« 2088 Jwosx[ o072 x| o070 |-[ 4062 ]wa
I

MorthEast [ 200 x| 280 x| 1637 (xo8x[ 072 |x[ o070 |=[ 2079 |7s)

Solar galns Inwatks z:?d}m,,,;_&!j_m

[[Tozs2 | 180,98 |.-3_':'?~25 | 4??.41_55'! 620.70 | 653.37 [ 614.50 | 50038 | 3ss61 | 21830 [ 11521 | 7647 )ism)
Total galns - Interng] and solar (73}m + H_S_.'-l}m

{ 37285 | 459.53 | 576.05 | 73056 | #58.15 | 675.51 | 826.54 | 719.24 | 590.39 | 456.92 | 374.08 | 34568 | (8

7. Mean internal temperature (heating season}

Temperature durbng heating periods In the living ares from Table 3, Thl|"C) 100 (85])
lan Feb Mar Apr May Iun Jul Aug Snp Oct Mo Dac

Llisatlon factor for galns for [ving area n1,m (see Table 9a)

[ 200 [ o099 | o096 | ne6 | 067 | o0as | 035 | 042 | o071 | 094 | 099 | 100 |i8s)
Wlzan nternal temp of Iking area T1 {s{4ps 3 1o 7 In Table 9¢)

1066 | 1988 | 2025 | 2068 | 2092 | 2090 | 2100 | 208y [ 2092 | 2053 | a000 | 1961 |87
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—-Fraction cfspace heat from secondaryfsop plementargsystam, {tah]e 11] _ ..

Temnperature during heating perlods In the rest of dwelllng from Table 9, Th2[*C)
| 1983 | 1983 | 2983 | 1984 | 1984 | 1584 | 1984 | 1985 |

1984 | 1984 | 1084 | 1083 |(s%
UthlIsation Factor for galns for rest of dwelling n2,m [

| oog | o88 | o585 | oe2 | o060 | o040 | 026 | 032 | 661 | 0o2 | 090 | 100 |i=zm
hean Internal temperatura in the rest of dwelling T2 {follow steps 3 to 7 In Table 2c}

| 1206 | 139 | a1 | 1048 | 10977 | 1984 | 1984 | 1984 |
Living area fraction
Mean Internal temperature for the whole dwelling flLAX T1 +{1 - LA} x T2

| 1893 | 1030 | 1964 | 2004 | 2030 | 2046 | 2047 | 2047 |
Apply adjustment to the mesn internal termperatire from Table de where appropriate

| 1a7e | 1905 | 1240 | 1009 | 2024 | 2031 | 2om | x|

E. Space heating requirement

1970 | 1932 | 1857 | woo |

Uving area < [4) = (ENH

2041 | 1838 | 1935 | 188 |(33)

2026 | 1983 | g0 | 1873 | (83)

lan Feb Mar Apr May lun Jul Aug Sep Oct Now Dec
UtllisaHan Factor far galns, gm ] '
[ 0os | oos | o004 | osa | nsa | naa | 630 | o036 | o065 | o092 | o00s | osme |4

Lseful galns, nmGim, W {94km x (84)m -
| 369.90 | as50.68 | 543.27 | 50383 | s3szs | 37551 | 24}'11 | 259.14 | 38326 | 41088 | 36800 | 346.59 | (55)

Montily average external temperature from Table U1

| 430 | 490 | 650 | s00 | 11me | 1460 | 16.60 . [ 15-1»:- | wio | 160 | 710 | 420 |{3g
Heat lass rate For rean Internal temperatura, Lim, W [{39]m x {{93)m - [26)m)]

| 97006 | 95526 | a7s.80 | 74291 | 571.82 | as0.29 | 247.82 | IGU'M | #1074 | G17.80 | 81149 | 57742 | (o7
Space heating requirement, kiWh/month 0.024 x [{97Im - [95)m] = I41]m

| 453.22 | 33008 | 22747 | 10006 | 2485 | 000 | ooo |

000 | 147.25 | 31s.60 | 46942 |
HO9)1..5, 10..12 = (98)
(98} + (4) (95

000 |

Space heating requlrement KWhimifyear

9a. Energy requirements - individual heating systems induding micro-CHP

Space haating
{201}

Fraction of space heat from main systemis)
Fractlon of space heat fromw maln system 2
Fractlon of tetal space heat from maln system 1.
Fractton of totel space heat from main system 2

1-(201) = _ {202)
oo oo

(202) % [1- [203)) = {204)
{202) x {203} = {25“

Effidency of maln systen 1 (%) {200,
len Fa':h Mar “Apr May ©lunm Jul Aug Sap Oct Nowv Dec
Space heatlng fuel (maln system 1]_, KW hmonth .
opoo | ooo | ooo | ooo | 16azo | assso | snss |

| soa.14 | 13?_?.1?: | 27527 | 1120 | 2775 |

Water heating
Efficlency of water heater

1.5 10,12 = 2336.75 [Pkl

| so26 | maas | geoe | ssds | av7q | a73n | e7a0 | @730 | &730 [ mevo | eaa3 | mels a7

Water heatlng fuel, KwWh/month

| 160,43 | 14002 | 14830 | 13551 | 13557 | 12149 | 11576 | 12829 | 12845 | 13880 | 14536 | 156.02 |

Annual Lataly
Spate heating fuel - main system 1

Water heating fuel

5(219a)1..12 = (215)

2336.75
1654.90
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Electriclty for pumps, fans and elactric keep-hat [Tabla 46

_central heating pump or water pump within warm alr heating unit [30c)
( Joller flue fan 45.00 (230g)
Tota! elecirldty for the above, kWhfyear (231}
Eleetricity for lighting {Appendic L) ' 232}
Total delivered energy for all uses (211)..{221) + (231) + {232)...4237h) = (238)

10a. Fuel costs - individual heating systems including micra-CHP

Fuel Fual price Fuel
k'Wh/year cost £ fyaar

Sprace heatlnyg - mmaln system 1 A x001= {2400
Water heating ¥ k001= 1247)
Pumps and Fans X x0.01= (249)
Electricity for lighting x x0.01= 250)
Additlenal standing charges ’ 120,40 (251)
Total energy cost  (240)...262) + {345)..{254] = {255)

113. SAP rating - individual heating systems ineluding micra-CHP _ )
Energy cost deflator {Tabla 12} o - ' 0.42 {256}
£ gy cost factor [ECF) ' : {257}
$AP value .
SAP rating {sectioh 12) 258}
SAP band |

12a. CO; emissions = individual heating systems including micra-CHP

Enargy . ' .E;mlssrnn factor EmMsslons
kWh/fyear " g COufKWh ke CO,/yaar
Space haating - maln system 1 X = {261}
——, . x . Com s

Space and water heating . [261] +{262) + [263) + (264) = {255}
Electricity for lighting - - (268)
Total CO,, kgfyear : {265)..(271) = (272}
Duwelling CO; emisslon rate (272} < (4] = {273}

-

= Pumps dndTang -ooroetT e e e s

L

4 e B5.76
El rating {sectian 14] : - (274}

El band

13z, Primary energy - individual heating systeims including micra-CHP

Enaray Primary factor Primary Energy
KWhfysar KWhyear
Space heating - maln system 1 e = {251)
water hesting - , . [Comss Josy
Space snd water heating {261} +1262) + [263) + {264} = {265)
pumps nd s x N T
Elactricity for lghting N = 12548)
Priinary energy kWh/year _ {272)
Dwelling primery energy rate KWh/m2fyear {273
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DER Worksheet
Design - Draft _ 0 NHE{R

This design submisslon has been carrled out lslng Approved SAP software. It has been prepared from plans and speciflcations and may not reflect the
property as constricted,

5 | Wr ohn Slmmpsan

| |

<71 [ Par 1.4 % 42 Oaklands Road , Bromley, BR2 251

1. Overall dwelling dimensions

Aran [m?) Averdga storay Voluma (m")
Jhalght [m])
Lowest occugled [ 71w Jas x [ 220 __Jea = faa)
Total Moor area fla)+[1b) +{1c) + {1d). . 41n) = {4 '

Dwelling valume _ ' {3a) + (3b) + {3c) + (3d)...[3n) = (5}

2. Ventilatian rate
m* par hour {

xao= [0 Jisa)
xzos [0 Jien)
x10= (75}
xto= [0 ]
saoe [0 ]

Humber of chimneys
Mumber of open Aues
Mumber of Intermittent fans

Mumber of passive vents

il

Number of fiueless gas fires

Alr changas per
hour

infiftration due to chimneys, flues, fans, PSVs {6a) + {6b) + (7a) + {7b) + {7c} = +{8)= 8)
If o pressurleation test hos been canied out or Is intended, procéed to {17}, umér_".&f'.l'.:n_z continue Jrom (9] to [16)

Alr permazbllity value, g50, sxprassad In cublc metres per hour per square metre Dfeﬁi'empe area 11¥)

“~1f based on air permeability vaie, Hien (LE)w({17) « 20|+ {8 otherwIse 148 = (16) L Lo - e Jus.
Mumber of stdes on which the dwelling 15 shelered " [II {19
Shelter factor ' 1- (0075 K (19} = (20)
tnfltrattan rate Incotporating shehter facter (18] x {20 = (21}
Inflitratlon rate modifled far monthly wind s_peizd: (
Jan Faby Mar Apr May Jun Jul Aug S5ap Orct Nov Deg

Meonthly sverage wing speed from Tahle L2

[ 500 | sc0 | 430 | 440 | 430 | 360 | as0 | a0 | 4o0
Wind factor (22)m + 4 : .
[ 138 | 125 | 22a [ 1do | 108 | 085 | 095 | os9a | 100
Adfusted Infiltratlon rate (allowlng fnrshelter and wind f_ﬂctdr} (21) = (22a)m

i 035 | o34 | oda-] o030 | 030 | o026 | 026 | wie | nie
Calculate effective air changs rate For the applrcﬂbl_é_ca.se:

430 | 450 | 470 |23

108 | 113 | 132 izza)

nao [ 031 | 032 |izem

If inechanical ventllation: air change rats through systam [238]
IF balanced with heat recovery: efflciency in % allowing far in-use factor From Table dh [23c)

o] natwral ventllation orwhele house positive fnput ventilatlon from loft
[ o5 | 0% [ os6 [ o055 | es4 [ 053 | o053 | o053 | o054
Effective alr change rate - anter (24a) or [24b) or [24c) or (24d) in {25)
| o5 | o056 | o056 | o055 | o528 | o053 | o053 | o53 | ok

055 | 055 | {24e)

=}
Ln
I

054 | &5 | oS5 |(2s)

URMN: Flat 11 version L
WHER Flan Assessor verslon 6.1.2
Page 1 SAP version 9.92




3, Heat losses snd heal lyss parameter

Elemant Gross Openings et area Li-valua Ax UW/K Kvalug, AXu,
['_ : arsa, m* m? A m? W/m2K kfmLK W/K
Boor [ 180 |«[ 200 |=] 1680 | {26)
Window [ 7250 |x[ 133 |=[ 994 | {27)
Raof window [ 420 |x[ 133 |=] 557 | {27a)
External vealf | 6000 |x| 030 |=[ 1200 | {293)
Party wall [ 360 |x| 000 |=[ o000 | i32)
Roaf [ 9030 ][ 045 |=[ 1355 ] {30}
Tatal area of external lements A, m? 31)
Fabric heat toss, W/K = {Ax 1)) (26). 30+ 3= 4286 |33
Heat capacity Om = SAK ) [23}...{30}+[31j+{325] Be)e[_ N/A | (39)
Thermal mass parametar [THWP) 1n klfmK m {35!
Therma! bridges: S{Lx W) calculated ustng Appandlx K [ 1351 |38
Taotel fabric heat loss o . (@38 = 3N
fan Fab Mar Apr May lun W Aug Sap Od- Hov Dac

Yentilation heat loss calculated monthiy 0.83 x {25]m x [5)

| 3186 | 2172 | 3259 | 3096 | aosa | 2030 | 3c30 | soza | 2051 [ 3084 | 3108 [ 3133 |w
{ ‘tuansker cosfliclent, Wik {37Jm + (38)m o

[ 8623 | 8809 | 8796 | 8733 | e721 | 8667 | ee67 | &657 | 8688 | arza | 8745 [ g7.70 |

Average = 5{29)1,.13{12 = {as]
Heat [oss parameter (HEF), WimK {39)m + [4)

[ 213 T 113 | 113 | 112 | 1.11..|_'1.1.1 [ 111 | 1117 |.:'l.11 [ 112 [ 112 | 112 |

Average = HA0)L..12/12 = (40)
Mumber of days in month {Table 1a)

| 3100 | 2600 | 3100 [ 3000 | 2100 | acoo | 31.00 | 3100 | 3000 | 3:.00 | 3000 | 3100 | (40)

4, Water heating energy reguirement
Assumed ocoupancy, N - - (42}

At average hot Water Usage I lices Per day Ve avitage “ 25 a Ny 96 ~~== - - - - o Jesy
Jan Fab Mar Bpr May  dun Jul Aug Sep DOct Moy Dac

Hot water usage En fitres per day for each manth Vd,m = factor from Ta ble 1ex {d.:-.!}

| w0009 [ o732 T 9365 | mooa | ge30 [ e26a | 8263 | es3n [ aooe [ 9365 [ 9732 [ 10099 |
{ . '_ o Al a2e [ 110176 | (44)
Energy cantent of hot waker used 4 18 # ¥d,mx nm me,.'E!El_‘m I;thmunth (see Tables 1b, 1c 1d)

[ 14077 | 13095 T 135.47 | 117.85 | 113.08. | ¢758 [ o042 | 10376 [ 10500 [ 22236 | 13357 [ 145.05 |

siaspL.42e [ 14eass | (45}
Dilstributlon loss 0.15 x [(45)m

[ 2347 | 1985 | 2028 ] 17.68.] 1696 | 1464 | 1356 | 1556 ] 1a.75 | 1835 | 2004 | 2176 | (46}
Water skorage loss calculated for Ear_'i'; manth {55} x {il.l.]lm

[ o000 [ oon | ooo -i' 000 | 000 J oo | oo | ooo ]| o000 | coo | ooe | eoo | (ser
If the vessel contalns dedlcarad solar storsge cu‘ dedlcat.ed WAVHRS [56]m x [[47] - V5] + [47), else |56]

[ 000 | ooo | ooo | o000 | ooo | ooo | oo | ovo | ooo [ coo | o000 | ooo |59
Prmary clrcuit loss For each maonth from Tabla 3

[ 000 [ owo | 000 | oc0o { ooo [ owo | oo | ooo | ooo | oo | 000 | ooo |(sel
Caombi loss for each month from Table 3a, 3boor 30

| 2688 [ 2428 | 2688 | 2601 | s6e8 [ 2601 | 2688 | 2688 | 2601 | 2688 | 2601 | zema ] (e1)
Total heat requlred for water heating calculated for each month 085 » [45)m + [d63m -+ ($7)m + [99)m + {61)m
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| 176.65 | 155.27 | 162.05 | 14386 | 13006 | 12358 | 11730 | 130,68 | 131,00 | 14924 | 15958 [ 17193 | (62
Solar DAW Input calculsted using Appendix G or Appendix H _

Moo0 | ooo | ooo | oon | oon | 000 | oo | oo | ooo | 000 | oon | ooo (sl
Flue gas heat recovery system T input (Appendix Q1)

[ 727 | 645 | 614 [ 410 | 224 [ ooo [ noo [ ooo [ oon [ -ass | 642 [ 722 |isy
Crutpot from water hearer for each manth (KWhfmonth) (62)m + (63)m

[ 169.40 [ 14878 [ 15581 | 130.75 [ 13872 [ 12359 | 117.30 | 130.64 | 13101 | 14498 | 15317 | 16471 |

Bf64p..2 = i64)
Heat galns From water heating (kWh/month) 0.25 = [0085 x [45)m + [61jm] + 0.8 = [[A6)m + {57]m + (53)m]

{ 5652 | 4962 [ 5166 | 4560 [ as32 | 3855 | 3s7s | a4tz | ar4n | 4741 | soe | 5485 |69

s tesnaigeios
Jan Feb Mar Apr Muy Jun Jul Aug Sep oot oy Dec

Metabolic gains (Table 5} ’

[ 12020 | 1125 | 17038 | 12129 | 17129 | 12129 | 12120 | 11129 | 121.29 | 121.29 | 12129 | 12129 | t6r)
Llghting gains {calculated In Appendix 1, equatlon L9 ar L9a), also see Table 5 _ o

| 2002 | 1778 | 1946 | wos | 818 | 601 | 746 | o7 | 1300 | 16538 [ 1030 | 2057 |t6n
Appliance galns (caleulated |n Appendiy b equation 113 or [13a), also see Table 5 . h -

b 2542 [ n7.66 | 212,03 | 20003 | 164980 [ 17067 | 16135 | 153&3 ] 164,56 [ 176,55 | 19169 [ 205.92 |[E£ﬂ
Cooking galns (calculated In Appendlx L, equaton L15 or L15a), also see Tahle 5 .

[ 3543 [ a51a [ as13 | asa3 [ asaa | 3513 | 35.13 |I .35..13'| 3513 | 3513 | 3513 | 3513 | (69
Pump and fan galns (Table 5a) o

300 | 300 | 300 | 300 | 300 | 'e'..'{m' T 300 | 300 | 300 | 300 | 300 1 300 | (7o)
Lasses a.g. evaporaton [Table 5) -’ ' .

| 703 | a703 | 9703 | 9703 | 9703 | 47.02 | -g?nz ["o70s | o708 | o708 | 9708 | o703 | {70
Water heating gains (Tahle 5

| 7597 | 7385 | 6944 | 6345 | 5057 | 5409 | 4944 | 5540 | 5752 | 6372 | 7071 | 7385 |7y
Tatal nternal galng [661m + (67 )m + {68 + [69)m + I?l}}m * i_?i:m +{7Im

| 3?3?9 | 37167 | 35031 | 336,82 | 31503, | 294,06 | 20045 | 29642 | 297,49 [ 31099 | 34409 | 26273 | (723

== P e | i e mp e . n . e

B. Solar gains

Accass factor Areg . Solar flun £ FF Galns
Table 54 m? Wim? spocliic data  spaclfc data w
' or Tabla 6b orTebla éc

077 | 280 x| 3878 [xoox]| ov2 |w|_070 |- ue3g |7

SuuthEast t

MorthWest [ 100 ]x| 188 . |=x| 1637 |xoex| a7z x| o700 =] 1247 |iam
SouthEast | 100" T 240 . |x| 3308 |xpox| o072 |« o070 [=] 2533 |{7
SouthWest [ 100 Jx| 1122 x| 3988 |xnwsf 072 x| 0% |=| 031 [{m

Solar galns Inwatks ¥(7m.. [El.ljm _
| 15455 | 27384 ] :10{:13 | 53d.07 | 629.99 | 63857 | 610.24 | 537.23 [ 44658 | a00.77 | 18711 | 130.94 | (83)

Total gafns - internal and salar {73)m + [B3jm
| 52834 | 64551 | 758.44 | B70.89 | 04502 | 93263 | s9n70 | B23.65 | 74407 | 62095 | 53120 | amas7 |(m4)

7. Mean intertal temperature [heating seasan)

Temperature during heating periods in the living area from Table 9, Thi{'C) [85]
Jan Feb Mar Apr hay lup Jul Aug Sep Ot Mov Dac

Litlisation fackor For gains far living area nl,m [sze Table 9a)
| 100 | 099 | o097 | oma | o077 | o568 | 043 | 048 | ora | oas | ome | i0o |os
Mean Internal temp of Ning anea T1 (stepa 3 ko 7 [h Table 9)
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| 10.86 | 2006 | 2035 [ 2068 | 2050 | 2088 | 2100 | 2099 | 2004 | 2063 [ 2007 | 1981 |isw
Temperature during heating perleds I the rest of dwelling from Table 9, Th2[*C)
ro [ 1998 | 1998 | 1958 | 1986 | 1999 | 1990 [ 1990 | 1s8c | 1009 | 1099 | 10998 | 1988 |(es
Lhillsetion factor fur galns for rest of dwelling n2,m

[ 200 [ o9a ] 096 [ oes | o071 [ o049 [ 033 | o038 | oes | 093 [ o089 | 100 |tam
Mean Internal temperature In the rest of dwelling T2 {follow steps 3 to 7 In Table 9c)

[(1846 | 1876 | 197 | 1963 | 1580 | 1988 | 1909 | 1999 [ 1995 [ 19057 | 1852 | 1840 |{sn)
Living area fraction Living area + [4) = 91y
Mean internal temperatura for the whole dyelling fLAxT1 +{1- A X T2

[(19.07 [ 1932 | 1968 [ 2008 | 2033 | 2042 T 2043 | 2043 | 2038 | 2003 [ 1246 | 1902 |tan
Apply adjustrent to the mean Internal temperature from Tahle 46 where approprfabe _

[Tes2 | 1917 | 1953 | 1983 | 2028 | 2037 | 2028 | 2028, | 2043 | 1988 | 1531 | 1887 | ie3)

&. 5pace heating reguirement

lan Febr May Apr May Tun Jul Aug Sap . Oct Moy fec
LItisatlon Factor for galns, nm _
[0oe | oo | oo | o068 | 072 | 052 | o036 [ oai | o067 [ 092 [ ooe [ 100 |{oa

tzaful gaing, gnGm, W (94)m x [B4)m o K
| 525.03 | 63488 | 72465 | 763,16 | 650.97 | 48238 |'31?,-?$ | 33368 ] S0142 [ sen.28 | s23.68 | 49141 |55
Muﬁthh.r average external temperature from Table U1 ' ; ..
| 430 | 490 | 650 | ss0 | 1170 | 1460 | 1660 | d640 | 1410 | w60 [ 710 | 420 |ios)
Heat loss rate for mean Intermal temperature, tm, W [{33)m x (93] - (38)m]
[1289.63 [1257.20 [ 114627 | 963.41 | 739.44 [ 49097 | 31876 | 33560 | 532.19 | 609.02 [ 1067.86 | 1286.18 | (57)
Space heating reguirement, kWhfmonth D.U-zau[{E?jm-[gﬂjm]xtdﬂm ' o o .
[Seaas | 418.20 | 313.60 | 1448 | 4350 | 000 | 0.00 | 000 | GO0 | 170.18 | 39180 | 591.30 |
: ' © seep.s0.2=[ dea17z | iee
{08) + (4) {99)

Space heatlng requirement kKWhimdfyear

Ba. Energy requiraments - individual heating systems incuding micro-CHP

- Space heating--....

T T = Y T R

(200)

Fraction of space heat from semndaw{supplemén'tary system (table 11)

Fraction of space heat from maln systemfs)
Fractlon of space heat from maln syskem 2

~ tlon of total space heat from maln system 1
Frar.‘ill::n of total space heat fram maln systern 2

Efflclency af mafn system 1 [%)

1-{201)= 202)

(202)

(202) x {1- (203)] = {204)
{202) x {203} = {205)
(206)

len Fah Mar Apr May lun Jut Aug Sep Ot Now Dac
Space heating fuel {maln system 1}, EWhAmcnth
| ooo T ooo | 180030 | 43582 | 85274 |

| 632.77 | 465.18 | 34893 [ 16038 | 4839 | oo0 | 000

Watar heating
Efficiancy of waker heater

S5, 10,12 = {211}

[ 8920 T eo20 [ ss02 | seso | g7e1 [ a73p | azao | 8730 [ szac [ eass [ 8915 | 8992 |iz217)

Water heatng fuel, kiWh,/month

| 18082 | 166,79 | 12514 [ 157.73 | 157.80 | 14257 | 234.26 | 14064 | 15007 | 16280 | 17180 | 184.40 |

Annuzl totals

Space heatlng feel - maln sysiem 1

s1sa_12- o1
2933.51
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Water heatng fuel

Eleckriciby for pumps, fens and electric keep-hot (Table 4f)

central heating pump or water pump within warm air heating unit [23i
bolier flue fan {+30e)

Total electsiclty for the above, kWh/year {231)
Electricity for Ighting [Appendis L) (232}
Tatal delivered energy for all uses {211}...[221) + {231 + (232}, {227h) = {238)

10a. Fuel cozts - individual heating systems including micra-CHP

Fuel Fual price Fuel
KWhfyaar cost £fyear

Space heating - maln system 1 X x00L= (240}
Water heatlhg K © 348 xQ0lL= {247}
Pumps and fans x x0.01= (249}
Electricity for lighting _ ¥ X001 = {250]
Addltlonal standing charges [231]
Talal energy cost S (240)...{242) + (245)...{254) = {255}

1ln. SAP rating - inaivioual healing systems including micrg-CHP _
Energy cost deflator (Table 12) B (25,
Energy cost factor [ECF) {257]
SAP valua
SAP rating (section 13) [258)
SAP band

12a, CO: emissions - individual heating systems including micro-CHP

Ena.rﬁ o Em[sslon factar Ernlezlons
) ¥Whfyaar kg CO:fkWh kg CO,fyaar
Space heating - maln system 1 . X = (261}
Water heating - ® = (264
--Space and water heating o = o 5 B o eemmme oo L il (261) + {267) + (763} + [264) = {255) .
—— x . per
Elsetriclty for lighting x = f268)
Total €Oy, kglyear ' {265)..{271) = {272}
Dwrelling COy emission rate [272) + [4)= {ZE’"
£l value ' . 8610

El rating (sectlon 14) i3] {274
El band

13a. Primary cnergy - individual heating systems including micro-CHP

Energy Printary factor Primary Enargy
KWhyear Wh{yaar
Space headng - maln systen 1 ¥ = (261}
Water heatlng | X = {264)
Space and water heating {261+ (262) + [263] + [264) = {265}
purps an o x - T o
Electrlelty for Ighting N x e {268}
Prirary energy kwhiyear {272

Dwrelling primary energy rate kWhfm2 fyear 03.08 1273]
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13 Appendix C — TER Worksheets (Part L
2013)

The followTng SAP TER worksheets are taken from the SAP 2012 software for the modelled dwellings
in accordance with current Londan Plan policy.

1 9 S4Projectsi? 268 - Mo 4 & 4a Caklands Road, Rromley\Reportsy2268.0aklands Road.Energy Strategy v2.0.docsy




TER Worksheet

Design - Draft

Os NHER

Thiz deslpn submission has bean carded out using Approved SAP software, It has bean prepared from plans and specifleatlons and may not reflact the
property as construcked. ’

; ]_Hat 14 & 48 Oaklanos Read , Bromley, BR2 350

[ weomsimpson

) R
- L ww]

.

Ijnz |

[;'smafzdié T

1. Owerafl thwelling dimensions

Lowest occupled
Tatal fluor area

Drwelllng valume

2. Ventilatian rate

Area {mf] Average storay
halght [m]

7817 | ({la} x | 250" [fza) -

{12) + (1b} + (1€ + {1d}.. {1n} = 4)

Voluma [m?)

{32

{3a} + (3} + (3¢) # (2d)...(3n) = (s

Number of chimneys

Mum bear of apen flaes
Mumber of Intermttent fans

Number of passive vents

Mumber of flualess gas fres

Infiltration due to chimneys, flues, fans, PAVs

[ o 1
[ |
[ o 1

{6a) + [6b) + {a) £ (M) ¢ P} =[___ 30 ]

If & pressurisotion test fros been corrled ok ar is intemded, proceed to {17}, atherwise continue front (9) to {16}

Al permeatil ity valug, g50, expressed in cuble metres per bour per square metre.of envelope area

- ~if bEEed on air perines bility vaiue; Hin (18] = [(17]=-20] + {2], otherdlse (18] = (16) ; T e

Mumber ofsldes on which the dwelling s sheltered

Shelter factar

Infiltration rate incorporating shelter factor

tnfiltratian rate modifed for monthly wind spead:

x40 =
x20=
x10=
¥l1l0=
x40=

+({5] =

m* per hour (

I -
[0 Jtew
(72)
o~ o
[ ot

Alr changas per
hour

@

o
o e
= s

1- [0.075 x{19)] = {20)

(18] x{20)

- 21)

lan Feb Mar Apr May Jun Jul Aug Sap Qct Hov Dec
Monthly average wind speed fm'm. Table U2 . '
[ sa0 | so0 [ 400 | 440 [ 430 [ 380 [ 380 [ 370 [ 400 [ 430 | 450 | 470 ey
wiad factor (22}m + 4 ' '
7128 [ 125 [ 122 | 110 [ 108 | o095 | o095 | oes | 200 | 108 [ 113 | 118 |(z29)
Adjusted InfAltratfon rate (allowng fﬁrshalte'r-a]_'lc_:l wind factor) (21)x {(22a)m
044 | 043 | o042 | o038 | 037 | 033 | 033 | 032 | 034 | 037 | 039 | 040 | (226)
Caloulate effectlve alr change rate for the apﬁ]i'cal:'rl;a'casﬂ:
If mechanical ventilation: air change rate through system MiA {#3a)
If balanced with heat recoveny: efficlency In % allowlng for in-use fackor from Takle 4h {24c]
d] natural ventilation or whole house pasitive nput ventllatlon from loft
[ 060 | os9 | os9 [ osr [ o057 [ oss [ oss 1 055 | o056 | 057 | 057 | o058 |24
Effectlve aly change rate - enber [24a) or [24b} or (24c] or {24d) Tn {25)
[ oo [ ose | o560 | o57 | o572 { o055 | o055 | 055 | 056 | o057 | o057 | oss |25
LURN: Flat 1 version 1
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2, Heat lpsses and eax |oss parameker

Elar_nenr Gros Qpenlngs et area U-valye Ax UWSK K-valus, Axk,
i area, mt m? At Wim?K klfm>.X kK
Door [ 1o 1x| 200 |[«| 180 (26]
Window | nas |x| 133 |=| 13.20 | (27)
Ground foor | 7817 | x| 013 |=| 1016 | {28a)
External wall | soGa | x| o012 {=] 1452 | {29a)
Roof [ 1230 | x| 013 =] 147 | {an)
Total area of external elements 34, m? (31)
Fabrlc heat loss, W/K = 58 % U (26}...(30) + {32) = {33)
Heat capacity Cm = T{A 1 k) 28),, {30 J+(32) + (32a) ...{320) = _ {38
Thermal mass parameter (TP In klfmK _ {35]
Thermal bridges: 3{L K W) calculated using Appendix K m (36)
Totel fabric heat loss {33} +(36) = (¥
fan Feb Mar Apr May Jun Jul Aug Sap et Nov Dac

Yentllation heat loss calculated monthly 0.33 x (25)m x {5}

[ a1 | 3817 | 3794 | 3683 | 3663 | 3567 | 35.6.}'.'1"35.49 | 3604 | 3663 | 3705 | 3748 |39

Heat transfer coefficlent, W{K {37)m + {3B)m

| 9247 | o193 | mi7o0 | voso | ooan | sed3 | 5943 ]| 8925 | #5380 ] 9038 | o081 | 9124 |

Average = 5{391...12/12 = t39)

Heat loss parameter (HUP], WYmK (39)m + [4)

114 1 135 [ 116 [ 116 | 137 |

Average = SA01...12/12 = a0}

[ 128 | 118 | 117 | 116 115 114 |

Humber of days in month {Table 1a)

[ 3100 | 2e00 | 3100 | 3noo | 3100 | 3000 | 31.::HJI| 3100 [ 3000 | 300 [ 3000 [ atoo | (a0

4, Water heating energy requirement

Assumed ooccupancy, M

2

Anhual average hot water usage In lltres per day Vd,ave rape ={25x N} + 36 {43]
- - Jan==" -7 Fab~ - TEr S Apr - May - Jun— - Jul - - Aug. . Sep - Ot eow .- Dac - :
Hot watar usape |n |ltres per day for each month Yd, i = Factor fram 'i'al_:ﬂ_e 1lcx [i!.'-]]
[1o10s | 9736 | 9368 | 5001 | 8534 | 8166 | B2.66 | 8634 | 9001 | 93.68 | 97.36 | 10103 ]
o - S{44)1..12 = i34
{ ey cantent of hot water usad = 4,12 x Vid,m x nm x Tmfﬂléiﬂl_] kih/maonth [see Tables 1k, 1c 1d)
' (14963 | 12104 | 135.22 | 217.89 | 113.12'| 9761 | 9045 | 103.73 | 105.08 | 122.41 | 133.62 | 14510 |
' Fl45)L..12 = 45}
Distribution loss O, 15x1¢5]m ]
[ 2247 |~ 15.66 T 2028 | 1768 | 1607 | 1464 | 1357 | 1557 | 1576 | 1836 | 2008 | 2176 | (d6)
Water sborage loss calculated for eath munth [55) x {41}m
{ oo [ ooo [ coo | ooo { ooo [ ooo | coo | ooo [ ooo [ ovoo | 000 [ ocoo |(ss
IF the vessel cantains dedicated snlarstnraéé c:ir_d;:dic.a_ted WYHRS [56)m & [[47) - V] +[47), else [SE)
[ 000 [ o000 | voo J . ooo | ooo [ o0 T o000 | oo [ ooe | coo | ooo | ono |57
Primary clreult foss for each month from Table 3
[ ooo T o0¢ T voo [ oeo [ ooo [ o000 | 000 | ooo | ooo | o000 | ooo | o000 |isH
Comb] loss for each ntonth fram Table 3a, 3b or 3¢
[ sogs | #4481 | 4774 | 2439 | 2400 | 4075 | 49212 | 2400 | 4930 | 4274 | amo1 | soss | (61}
Total heat required for water heating calculebed far each month 0085 % (@5 + {48)m -+ {571m + (5351 + {B1]m
[ 20079 | 17585 [ 18296 [ 16228 [ 15711 [ 13gas [ u2a57 [ 14770 [ 14042 | 17045 | 12163 | 19606 | (62}

Page 2
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Sofar DHW Input calculated usfing Appendix G or Appendix H

(oo | ooo | owo | ooo | oo [ oo¢ [ ono [ ooe T 0oo | ooo | o000 | ocoo |ie3)
Dutpuk from water heater for each month (KWhfmaenth) (52} + {(63)m i

[ 20079 | 175.85 | 182,96 | 162.28 [ 15741 | 13838 | 132.57 | 147.73 | 149.42 | 17015 | 18163 | i96.08 |

5(6411..22 = {64}

Heat gains from water heating (kWh/month] 0.2% x [0.85 » [45)m + [E1jm] + 0.8 = [[46)m + (SF]m + [39)m]
[ 6256 | 5477 | 5690 | 5030 | 461 | 4265 | 4061 [ as51 | 4502 | 5264 | 5643 | 6099 |ies)

Jan Fab Mar Apr Mey Jun Jul Aug Sap Oct Hov Dac

Metabollc gains (Table 5)
[ 12136 [ 12096 [ 22126 { 17136 | 12136 | 12136 | 12196 | 12136 | 17136 | 12136 | 121.36 | 12136 |(s6)

Lightlng galns [calculated In Appendlx L, equatlon (9 or L9a), also see Table 5 -

[[2153 | 1913 | 1555 | 1278 | 880 | 743 | 803 | 1044 [ 1401 [ 1270 [ 2076 [ 2219 lem
Appliance galns (caloulated In Appendix 1, equation L13 or L13a), also seeTable 5 ) ] ) _

[ 23557 [ 21791 | 21237 [ 20007 | 185.02 | 170,79 | 16127 [ 15004 | 16467 | 17668 | 19182 | 305.05 | {58
Cooking galns (caloulated In Appendix L, equation L1S ar L13a), alse sea Tabla 5 o . :_ _. . :

[ 3518 | 3518 | 3514 | 3544 | 3512 | 3544 | 3514 | 3514 | 35.4 | 3514 | 3514 | 3514 | i)
Pump and Fan galns {Table 5a) . i

200 | 200 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 200 | 300 | 300 iz

Losses e.g. avaporatan (Table 5}

[ 5709 | -57.00 | o700 | -9708 | -97.08 [.ov0e [ -92.08 | 9700 .[ w709 [ 9705 | -e705 | 5709 |i71)
Wataer heating gains (Table 5) _ o . '

[ 6408 | 8150 | 7%.47 | 6985 | e534 [ 5923 | sas8 | 6147 | 6302 [ 7075 | 783e | 6197 |(72)
Totalinternal galns [66)m + (62} + (SR]m + (63)m + {70}m + (71w + [72}m o

[(az360 [ 3g0as | a66.61 [ 33431 | 32157 | 299.E'E'| 286.29 'f'293.:}_5 [ 30500 [ 32762 | 35337 | azas7 |73

6. Salar gains

Accass factor -Ataa Solar flux 4 FF Galns
Table 5d m? w/imt specicdata  specilic data w
- - - — : R A T+ orTable Bb - or Tabls 6¢ -
Sauthwest [ or7 |x[ oma ][ 3679 |xosx[ oves x| o0 = 845 |9
NorthWest [ o077 |'x| 408 Jx[ 128 lxoax| o063 |x[ o070 J=[ 1407 |
NorthWest [ os4a Jx[ so4 fa«f 1128 Jwnox[ 0683 |x| o0 |-| 1219 |y

Solar gains Inwatts F{74)m.. {§2]m ' {.

[ 3570 | 6954 | 112.31 | 18542 | 28342 ]..256.95 | 24124 | 19581 | 14037 | 8300 | aa3s [ 2953 |83

Tatal galns - Internal and solar [72]m + {83)m
[21930 | 450.39. ] 484.90 | s29.69 | s64.69 | 556.81 | 527.53 [ 488.86 [ 44618 [ 41072 [ 39772 | 40210 | (84)

7. Mezan internal temperature (heating season]

Temmparature durlng heating perlods In thé living area from Table 9, Thi{"C) {£5]

Ian Feb Mar Apr May Jun ul Aug Sap Oct Nav Dex

tillsatlan factor for galos for lving area nl,m (sée Table 9a)

[ Moo [ 200 | 200 | 099 | o095 [ o085 [ oe9 [ o075 [ w4 [ o0os | 100 | 100 |ies
Mean internal temp of living area T1 {sbeps 3 ta ¥ In Tabla 9¢)

[ 1966 | 1977 | 1999 | 2031 | 2064 [ 208e [ 2057 [ 2085 [ 2076 | 2036 | 1995 | is.65 | (a7)

Temperature during heating perlods In the rest of dwelling from Table 9, Th2("C}
(1954 | 19954 | 1994 | 1595 | 1586 | 1997 | 1997 | 1597 | 1956 | 1995 [ 1995 | 1955 |8

Utlllsation Factor for gains for rest of dwelling n2,m

L'RM: Flat 1 verston 1
MRER Flan Assessor verslan 6.1.2
Page 3 5AF version 9.92




{ 100 | 200 | o099 | nom [ 003 | o077 | o056 | o062 [ oee [ ooa | 100 [ 200 (s
Meq'n Internel temperature in the rest of dwelllng T2 [follow sieps 3 to 7 In Table 9¢)

| 1835 | 1830 | 1863 | 2511 | 1056 | 1087 | 1995 | 1044 | 1274 | 19148 | 1860 | 1813 |rag
Living area fractlon Living area + 4] = (91}
Mean Internal termperature for the whole dwelling fLAX T1 +H{1-FLAJx T2

[ 1877 | 1900 | 1908 | 1960 [ 2000 | 2008 | 2037 | 2036 [ 2016 [ 1266 | 1946 | 1875 |to)
Apply adjustment to the mean Intemal temp eratune from Table de where appropriste

| 177 | 1ea0 | 1912 T 1560 | 2000 | 2028 | 2037 | 2036 | 2046 | 1966 | 1945 | 1875 |roy

8. Space heating requirement

lan Fuh Mar Apr iy un Jul Aug Sep Ot Now Dac

Utlllsaklon factor for gains, nm

[[200 | 100 | 098 | 6as | 003 | 079 | o6t ]| 0e8 | oo | oea | 1oo | 200 ] (g
Usetul galns, nmGm, W (34)m ¥ (84} S

| 41834 | 44874 | 4816 | 51757 | 52355 | 44237 | 32308 | 331.-::ff| A03.70 | 0414 [ 396.00 | 4025 | (95
aonthly average external ternperature from Teble U1 _ '.

[ 230 | a30 | 650 | ®90 | 1130 | 1460 | i660. | 1640 | 1310 | 1060 | 7.40 | 420 | (96}
Heat |ass rabe for mean Internal temperature, Lm, W [38]m & [{93}m - (96]m} _ B
[ [ 1333.54 | 1287.49 | 1163.15 [ 96941 | 750.47 | 50235 | 236.96 | 353.0?1"543.&5 I 81934 | 109403 | 1327.76 | (97}
Space heating requirement, kwih/month 0.024 % {57)m - (95]m] x {#1]m

| 62091 | 563.64 | 507.39 [ 33532 | 16883 | o000 | oo | 000" [ ooo [ aoso1 | 50316 { ews2d |

- 5o8).5, 10..12 = [_5747.80_] tss)

Space heating regulrerm ent KiWhim Yyear (98« (4 tag)

Az, Energy requiraments - ndividual heating systems including micra-CHP

Space heetlng

Fractlon of space heat from secondaty/suppletmentary system {table 11} o . 1201)

Fraction ofspace heat from main sysbermis) . . 1-{201) = 1202]

Fraction of spece heat fram maln system 2 (202)

- Fractlon of total space heat from malmsystemL. __ .. . .. . __ ... . .. . (202x[1-{209)]= (204)

Fraction of tofal space heat from maln system 2 [202) x [203) = 1205)

Efficlency of maln system 1 (%) (208}
Jan Fab Mar Apr May Jun Jul Aug Seh Oct HNov Dec

i’ 'p hesting fuel finaln systam 1), kthmanth
| 72003 | 60347 | 54325 -] 548.31 | 18076 | 000 | ooo | ooo | coo | 33073 | saeve | 73705 |

H211)1..5,10..12 = 401221 [211)

Water heating
Effldency of water heater

(8788 | 8777 | &7.48 | 8677 | 8523 | 8030 | 2030 | 8030 | 8030 | 2653 | &v.48 | 87.95 | (47
Water heating fuel, KwWh/maonth . .

| 226.47 | 20034 | zﬂaml 187.00 | 18433 [ 17232 [ 16500 [ 1e405 [ 186.08 | 19662 | 207.62 | 22202 |

5[2192)1...12 = {215)
Annual totels
Space heating fuel - maln sysbern 1

Water haatlng fuel
Electrchy for pumps, fans and electi; keep-hnt Table A
central heating pump ar water pumip within waron alr heatiog unit {230c)
bioller fAua Fan AR 0 {230
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Totel electricity for the above, KWhfyear 75.00 (231}

Electriduy far lighting {As e 1) (=23
Yotal delivered energy for all uses {211)..{221) + {231} + (232)...[237b) = [zf A

i0a, Fuel costs - individual heating systems including micra-CHP

Fua! Fual price Fusl
kWh/year cost Efyear

Space heatIng - maln system 1 x 348 ¥ 001 = {2409
Water heating % 348 % 0,01 = {247)
Pumps and fans x xt01= {249
Electrlcity for lighting X X001 = {250)
Addltions standing charges ' {251)
Tots! energy cost {240)...{242) + (245)..{254) = {255)

1lz. SAP raking - individual heating systems including micro-CHP
Energy cost deflatar [Table 12} ) o ) 1256}
Ernergy cost facbor {ECF) - {257}
SAP value . '
SAP rating (section 13) N - ' (25%)
SAP band : ' . . . (

12a. CO; emissions - indivittual heating systems including micro-CHP

Energy Emis'ilq_n factor Emlaslons
kWhfyear kg €O fkWh kg COyfynar
Space heating - main system 1 X B (261}
Water heating Cx - (264)
Space and watar heating ' {261] + [262) + {263) + (264} = [265}
Purps and fans K - {267)
Electriclty For lighting x = {263]
Total 003, kgfyaar {265)...{271) = {272
~Dielling €O orlsslon rate  «—  —- e . . - ) e {27 id)e {272)

Ef value
El rating [sectlon 14) . . . ’ {274}

13a_ Primary energy - indivicdual heating systems including micra-CHP

. _iEI'jEI'ﬂF Primary factor Prinrary Energy

KWh/yaar kWh/year
Space heating - maln system 1 x n {281}
Water heating | x - {264)
Sparce and water haating a g (261) + (262} + (263} + (264) = {265]
Putaps and fans - x - f267)
Electricity for Iighting ' x - 268)
Prirnary energy kWhfyear 274
Dwelling primary energy rate kWh/mzfyear (273}
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TER Worksheet
(" vsign - Draft NHER

e —

This destgn su b kslon has been carmied out wslog Approved SAP software Ik has heen prepared from plans and specificatlons and may not reflect the
praperty as constructed,

I K John Simpson

o

[ Flet 2 4 & 4a Oaklands Road , Bromley, BRZ 35L

1. Overall dwelling dimensions

Araa [(m?) Avaraga storgy Yoluma {m?)
height (m])
Lowsast cccuped (la) = {2a) = {3a)
Total fivor area [1a} + (16 + {1c) + {1d)...{1n} = fa)

Dwelling volume {3a) + {3k} + 3] + (3d)...3n) = {s)

i . m" par haur

Humber of chimneys LI_“_:I x40 = |I] [fa)
Murmber of apen Aues |I:| win= II] (6hy
Rumber of intermittent fans IIl A1} [7a]
Humber of passive vents 1Ij x10= |I] (7b)
Muinher of [lueless gas fires ]I] ¥do= II] (7c)

Alr chengeas par
hour

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

If @ pressurisation test fis been carded gut or J5 Intended, proceed to (17), otherwise continwe fram {9 to {16)

Alr permeability valug, 050, expressed In cublc metres per hour per square metre of envelope area (17)
“IF Based AITAl perreabllity value, theiw{18) = [{17)F20] %(8), otheriise{18) = {16} -—— = e e - {18}

Number of sldes on which the dwelling 5 sheltersd II:[ (1M

Shelter factor 1- [D075 Kk {29)] = {209

Infiltratlon rate Incarporating shelter factor (18} x (20} = {21)

I{ -ation rate modified for manthly wind speed:
Ian Feh Mar Apr May lun Iul Aug Sap Oct Nov Dec:

Monthly average wnd speed fram Table U2

Ls10 | seo0 | 490 [ a4 | 430 | ago | 280 | 370 [ 400 | 4306 | aso | a0 |y
Wind factor (22)m + 4 ' : -

[ 120 [ 128 | 123 | 110 | 108 | 085 | 085 | 093 | ao0 | 108 | 113 | 118 ] i22a)
Ad|usted Infiltration rate {gllow|ng for shelter and wird factor) {21] % (22&im

[ 04 [ 043 | 042 | o038 | 037 | oAz | 032 | 032 ] 034 | 057 | 033 ] 040 ]{2z)
Calculate effective alr change rate for the applicable case:

IF mechanical ventilatlon: alr change rate through system (23a)
If balanced with heat recovery: efflclency In % allowing for in-use factor from Table 4h (23]

d} netural ventllatlon or whole house positive lnpat ventllation from ok
' [[oe0 | 058 | 059 | 057 | 057 | 055 | 085 | 055 | 05 | 057 ] 657 | 058 | (aad}
Fffectlve alr change rate - enter [24a) or [24b) or (24c) or (24d) In {25]

[oe0 | 059 | 059 | 057 | 057 | 055 ]| 055 | 055 | 066 | 057 | 057 | 088 ] i25)
©
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3. Heat losses and heat loss parameter

Elemeant Grass Openlnas et araa Uvalue Aok WS E-walue, B K, .

araa, m* m?! A, m? Wim2K klfm® X WfK (:
Daor | ten Je| 100 |=| 100 | {26)
Villndow | 016 |« 133 |=[ 13.47 | {27
Graund floor | 5255 |x| pa13a =[] eam3 | {z&a)
External wall [ 4714 | x| 038 |=[ 845 | {29a)
Party wall | 1330 |x| ooo |=[ ooo | {32}
Total area of external elemants $4, m? (i)
Fabrlc heat loss, W/K = S{Ax U) (26)...430) + (32) = (32)
Heat caparity Cm = T{A % &) {28]...[30) + {32} + [328}..{328) = (34}
Tharmal mass parameter [TWE i kLmK (35}
Thermal bridges: ¥(L x &) calculated using AppendixK. (36}
Total fabric heat toss {33) + (36} = {37

ien Feb Mar Apr May Jun u AUE Sep Ot Koy Dee

Yentllatlon heat loss calculated manthly 0,33 % {25} x {5)

Voasso | 2568 | 2548 | 2474 | 2460 | 23086 | 2306 [ 2384 | 2421 | 2461 [ 2288 | 3508 |{33)
Heat transfer coefficlent, W/K {(37]m + [3B)m o

| 6472 | 6456 | 6440 | 6367 | 6353 | 6289 | 52.55.1 6277 | 6313 | 6353 | 6381 | &0 |

Average = 3{39)1...12/12 = {39)

Heat loss paramater (HUP), Wm2K (3%m + {4}
[ 1723 | 123 | 123 | 111 171 | 130 | 120 | 119 | 120 | 121 | 121 | 122 |

Average = 3(40§1..12/12 = t40)

Mumber of days in month (Table 1a)
| 2100 | 2600 | 3100 | 3000 | 3100 | 3000 | 3100 | ;00 | 3000 | 2100 | 2000 | 3100 | tem

4, Water heating cnergy requirement

Agsumed oeeupancy, M : (42}
Annual average hot watker usage In litres per day Vd.average =[25x N} + 36 (43}
LA LT e s e S s -Faly Mar -~ Apr ---- May . Jun - Jul- s cAUg o - Bep oot . --Nowy Dec - .

Hot water usage 1n litres per dey for each month Yd,m = factor fram Table 1o x {43)
| B3.7a | noes | 7765 | ‘7460 | 7156 | 6851 | o851 | 7156 | 7460 | 7ves | apse | g274 |
{4112 = {44)
Energy content of hot water used = 4,18 x Vd,m x nim % Tm/IE00 kwhfmenth (52 Tables 1h, 1c 1d} {
| 1248 | 10861 | 11208 | w271 | o376 | somo | waer | weo3 | 706 [ 10146 | w0vs | 12026 |

T(4SH..12 = [45)

Distrbution foss 0,15 « (45)m _ _

| 1863 | 1629 | 1631 | 14.66 | 1a06 | d21a | 1125 | 1090 | 1306 | 2523 | 1661 | 1804 | (48)
Water storage losg caleulated for e.q ch rr].nn_th [55) {di]m

[ ooo | oo | ooo | oo | onoo | oco | oco [ ooo | ooo | ooo | ooo | ooo |is6
IF the vessel contalns ded|cated solar smr‘aée.;:r dedlmteﬂ WNHRS [56)m x {47] - 5] + [47), else {56])

[ oo | ooo | ooo |'u.uu | ooo | ooo | ooo | ooo | ooo | coo | ooo | ooo |Gsm

Primany chreult loss for each manth from Takle 3
{ oo | ooo | ovoo | ooo | poo | ooo | ooo | oon | oon | ooo | 000 | ooo |59
Cambl loss for each month from Table 3a, 3b or 3c
| 4267 | 3704 | 3057 [ 3570 | 3547 [ 3379 [ 3291 [ 3eaz | 3evs [ 3057 | aszs | 4267 | (s1)
Total heat required for water heating calculeted for each month 085 1 [45]m + {26]m + {57)m + {53)m + {61n
ie6.as | 14575 | 45164 | 13450 | 13022 | 11469 | 10a8e | 12249 | 1735 | 14102 | as054 | 1284 | {50
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solar DHW input caleulated using Appendik G or Appendls H
) [ 000 [ oo | ooo [ oo | 0oo | ooo | o000 | cop [ coo | ooo [ ocoo | 000 |(e3
{. \j:uut from water heater for each month (kwh/month) [E2)m +{63)m
[Ci66.65 | 14575 | 15164 | 134.50 | 30.22 | 114.69 | 109.6¢ | 12249 | 123.85 | 14102 | 150.54 | 162.94 |

SfeA)L..32 = (64)

Heat galns frotn water heating [kwh/ronth} 0,25 # (085 % [45)m + [61)m] + 0.8 = [[46)m + (53 m+ {S9)0]
{75196 | 4540 | 4706 | 41469 | 4020 | 3535 | 33.66 | 3772 | 38.44 | 43.63 | 46.2F | 5066 | (65)

5. Inkeenzl gzing

lan Feir Mar Apr May Jun Jul Aug Sep Oct Mov Dec

Metabolic gains {Tabfe &)

[Tee2e | 8826 | 8826 | 88.26 | BA26 | 8%.26 | 86.26 | €826 | #8.26 | B3.26 | 3B26 | 8826 |(55)
Ligh¥ing galns [caleuwlated In Appendix L, squation L9 or L2a), also see Table 5 _

(2208 [ 1250 [ 1w0ar | 770 | =75 | 486 | 525 | 682 | 016 | 1163 | 1357 | 14.47 |67
Appllance galns {calculated In Appendls L, equatfon L13 or L138), also see Table & _

[153.85 | 15545 | 15143 [ 12286 [ 132.05 | 12100 | 11510 | 11350 | 13753 | 13609 | 136.90 | 147.06 | (6%}
Cooking galns {calculated In Appendix L, equatlon L15 or L15a8), #lso see Table s .

3183 | 3183 | 3183 | 3183 | 3183 | 3183 | 3183 | 5is3 | 3183 | 3183 | 3183 | 3183 ] (69)
Il ‘p end fan gains (Table 5aj T

300 | 300 | 800 | 3.00 | 200 | a00 | 300 | 308 | 300 | 300 | 300 | 300 |{7q)

Losses e.g. evaparatlon {Table 5) .
[7o61 | -7061 | 7061 | 7061 | -70.61 | 7061 | 2061 | 7061 | 7o | 7o | 7061 | 7081 | (71}

Water heating galns {Table 5]
[ o8 | o756 | 6332 | szo0 | 5415 [ 4909 [ 4524 | so70 | szos [ sees | 6496 | s8.08 |{73)
Tatalinterne| galns [(G6]m + (573m + (6Bl + [699m + (70)m + {71 + (720
' [ 29024 | 26790 | 277.46 | 26094 | 24444 | 21832 | 218.06 | 2351 | 23244 | 2em8% | 767.91 | 28210 | (73)

6. Salar gains

Attnss factar Area Salar flux E FF Galns
) ~ Table 6d m* Wim? specifle data spaclfic data W
= R e T T e ~orTabl#6b - orTable Ge : -
NorthWast [ o77 x| 224 [x| 1122 |x00x[ o0& |[x| o7¢ |=[ 772 |83
SouthEast 077 | x[_288 |x[ 36vs |xoox[ oes [x[ oy |=[ 3238 |(73
SouthEast [ o054 |x[ 504 |x[ 3679 Jxoox[ 06 |x[ oz |={ 387 |5

d  gainsnwatts T74]m..(82)m |

[ 7a85 | 13859 | 106.43 [ 254.81 | 295,84 [ 296.28 | 285.67 [ 354.36 | 216.54 | 15500 | 9611 | 68.04 |[83)
Tatal galns - Internal and sc:lar.[i‘.‘ﬂll.'n +{33m

[a70.i0 [ 42657 | 47385 [ <1575 | 540,27 | 52660 | 50323 | 47787 | 44868 [ 40324 | 36d.03 [ 35013 | {8

7. Mean internal temperature {heating season)

Temperature durlng heating periods Inthe H'u'_lng area front Table 9, Th1{™C) ' 21.00 {85}
Ian Feb Mar Anr ey Jun Jul Aug Sep Oct Wow Des

Utllisatlen Factor for galns for living area nl,m {see Table 9a)

Moo | o | o098 | oo [ o8 [ o70 | ©54 | osa [ oez | ose [ o9 | 100 |{se)
Kean Internal temp of living area T1 {skeps 3 1o 7 In Table 9c)

[[(1975 | 1991 [ 2017 [ 2050 [ 2078 [ 2094 | 2099 | 2008 | aoma | 2052 | 2007 | 1872 |i27)
Temperature durlng heating perlods In the rest of dyelling from Table 8, Th2{"C)

[awge | 1990 [ 1990 | 1691 | 1991 | 1902 | 1092 | 1902 | 1982 | 1901 | 1951 | 1990 | (sg)
Lgllisatlon factor for galns for rest of dwelling n2m
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{095 | o053 | 057 | 083 | 081 | o061 | 041 | 046 | o074 | 054 [ vee | 100 ]&s

Mean Internal temperature In the rest of dwelng T2 (follow steps 3 b 7 in Tahble 9¢)
[ 1824 ] 1845 ] 1em6 [ 1033 | 1970 [ 1989 | 1902 [ 1952 [ 1922 [ 1937 [ 1272 | 1820 ] aoj

Lhalng area fraction Living area + {4} = XN

bdaan Internat terrparature for the whole dwelling LA x T1 +{1- LA} x T2

[[1905 [ 1925 [ 1957 | 1996 | 2028 [ 2045 | 2049 | 2049 [ 2038 [ 1999 [ 1545 | 19.02 |ia2)
Apply adjustment to the mean Internal temperature from Table 4e where appropriate

[ 1905 | 1935 | 1057 | 1995 | 2028 [ 2045 [ 2049 | 2040 [ 2030 | 1993 | 1945 | 1002 ]93]

E. Space heating requirement

tan Feh Mar Apr May lun Jul Aug Sep Oct Now . Daec

Utlisatlon factor for galns, nm _

[ o099 [ 099 [ o097 [ 093 | o#s | oes [ o0as [ o052 | o077 | o095 | 09w | cue |isg
Usefil gafns, pmGm, W {940m ¥ (8d)m _

[367.58 | 420.81 | 460,07 | 47902 | 449.58 | 346.04 | 241.02 | 250.75 | 347.71.] 38171 | 359.21 | 34828 |(e5)

onthly avarage sxternal vamperature from Table L1

[T430 | 450 | 650 | 890 | 1170 | 1460 | 1660 [ 1640 [ 1410 [ weo | 710 | 420 |tos
Heat loss rate for mean Internal temperature, Lm, W [[390m x [[930m - (98] m] . .

[ o541 | 526.69 | 84154 | 70426 | 54532 [ 3sm12 [ 24483 T 25669 | 397.13 | 59630 | 78703 [ as9.m1 |:9{'---- ;
Space heating requlrsinent, Kwhfmanth G024 3 [(97)m - (95)mn] x {(41]m _

[ d36.7a | 23905 [ 22281 [ 16219 [ 7108 | o000 | oo00 0.00 | o000 | 15965 | 3oa.ee | 44746 |

' (9815, 10...12 = {og)

Space heating raquirement kWwhfmfyear {28] =+ {4} (99

9a. Energy requirements - individoal heaking systems includiag micra-CHP

Spaca heating

Fract{on af space heat from secondanyfsupplementary system (table 11) (201}

Fraction of space heat fromm main systemis) ] ' 1-[(201}= [202)

Fraction of space heat from maln system 2 [202)

Fractlon ofiotgl space heat frammalnsystern - 0 (0% - {203)] = m (204}

Fraction of total space heat fFrom maln systam 2 {202] x {203} = {205)

Efficiency af maln systen 1 {%4) {206}
lan Feh Mar Apr May lun Jul AUR Sep Oet Moy Dae

Space heatlng fuel {main system 1), kwh/month 'L
[ 467.60 | 26307 [ 20397 [ 47365 | 7610 [ ooo [ ooo [ ooo [ ooo | 17083 | 330.9 | 479.08 |

Sia11)i..5 10,12 = | 23es.70 | {211

Watear heatihg
Efflclency of water heater

[ 8736 | 8711 | ®6w6l | 8552 | s3.60 | w030 | 9030 [ @030 [ soao | 8sas | ase2 | sr4s |(217)
water heating fuel, KWh/month

{ 150,95 [ 167.31 [ 176.20 [ 157.27 [ 15537 | 14283 | 136.84 | 152,54 | 15423 | 16520 | 17330 | 1629 |

$218a)1..12 = (219)

Arthual totals

Space heating fuel - main system 1
Water heating fuel
Electriclty for pumps, fans and electric keap-hot [Table 4F}
central heating pummp of water pump withln wanm alr heatlng unlt {230¢c]
boiler fiue fan {2308
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Total electricity for the above, kWh/year 75,00 (241}
Elecwicity for ighting (A pendx ) {232)
(M Gellvered eneray For alt uses {A1). (221) + (231} + {232}...(2370) = {24E)

10a. Fuel costs - individual Reating sysiems including micro-cHP

Fuel Fuel price Fuel
HWhfyaar cost £/ year
Space heating - main system 1 X x001= (2409
PA— x coo- [aa_]uen
Pumps and fans x w01 = (249}
Electriclty for lighting X ¥ 0.01% {250)
Additianal standing charges ' {251}
Tatal energy cost (240)...(242) + (245)..{254) = {255) :
1ia. SAF rating - individual heating systems including micra-CHP .

Energy cost defiatar {Teble 12} . {256]
Enargy cost factar [ECF) IE [257)
SAP value

SAP rating [section 13} ' [258)

{ bana

123, CO; emissions -individual heating sysiems including micrg-CHP

Energy Emilsslon fachor Emizslons
KWhfyear kg GG W kg COufyear

Space heating - main systeqt 1 5570 x " (261}
Water heatlng 1957.77 ¥ 0.22 = (264]
Space and water heating {261} + (262) + (263) + [264) = (265}
Pumps and fans Mmoo i 052 = (267}
Electrleity far ighting 248.59 X = (268}
Total €05, kgfyear {265)..4271) = (27}
-~ Dwwalling COy emisslon rate - S lmrren. e e e 22+ 1A= (273}
Elvakie
El rating [section 14) 274] ‘
El band

n, :

. Primary energy = individual heating systems including micro-CHP

Eném'.r Primary factor Primary Enargy
kwh/year KWhfyaar
Space heating - maln systern 1 W = (261}
Water heating x - (264)
Space and water heatlng {261) + [262] + [263) +{14) = [265)
Pumsand fans | ’ - Tz e
Electridty for lighting X - [268)
Primary enargy KéWhfyear [2732] I

Dwelling primary energy rate Kih/m2fyear (273
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TER Worksheet
Design - Draft 0 NHE'?

Thils deslgn subimlsslon has been earred out using Approved SAP software. It has been prepared from plans and specifications and may nof reflect the
property as constructed.

Ftata 4 & da Oaklands Iluad Hmmle'.r, BHI SS'L |

1, Overall dwelling dimensions

Araa {m? Average storey Valuma jm?)
hajght {m}
Lowest ocoupied fla) (2a) = {33}
Total flaor area (1a) + [1b) + {1c}+ [1d}...[1n) = (4}
Dwelling velume (32} + {3b) + {3c} + {3d)...{an) = s}

2. Ventilation rate

m* per hour {

xdo= [0 Jisa)
x20= [0 Jien)
x10= (72}
xw= [0 ]l
xa0= [0 i

Alr changas par
haur

Mumber of chimneys
Humber of open flues
Number of Intermittent fans
Humber of passive yenls

Humber of Aueless gas fires

i

Infiltration due to chimneys, flues, fans, P3Ys (6a] + [6b) + (7a) + (Fb) + [Fe] = {5} = {8)

If @ pressurisation test has been carried ot or i5 fateaded, proceed to {17} atherwise contlnge from (3 to (18]

Alr permeahbility value, q50, expressed In cubic metres per hour per square metre of envelope area (17}

If based afair permeabllity valug, ihen {16)= [{17) + 20] + [8), otherwise {18) = (16). - iy (18}

Nurmnber of stdes on which the dwelling 15 sheltered (13}

Shefter factor 1-(0.075 % {18)] = (20}

Inflitratlon rate |ncarporating shelter facoor [1R}¥ {20)= (21}

Infiltration rate modified for manthly wind speaed; . t J
Jan Fab Mar Apr May Jun ul Aug Sap et Hay Dac

Manthly average wird speed from Table L2

[ 510 | 500 | 490 | 440 '| Aan | amsp | aso | 370 [ 400
Wind factar (22l m+ 4 : . :
| 128 | 115 _|' 123 | 110 | 108 | o085 | ous | ns3y | 100
Adlusted infilkration rate (allowing for streiter and wind factor) (21 % (22a)m

q30 [ 450 [ 470 |{2)

108 | 113 | 1318 |{22a)

[ 042 ] 041 T od0 [ 036 [ 026 [ 031 [ o031 [ o031 | 033 | 03s | 037 | 039 |i22h)
Ca]cu]_ate effactive alr change rate for the apr.;nlrcahle case:
If mechanlcal yventllaton: alr change rate through system (233}
IF balanced with heat recovery; effitiency In % allowing for In-use factor from Table 4h (#3c)
d} natural wentitatlan or whale house positive input ventilation from loft
[ ose | oso [ osa [ o057 [ 056 | 055 | 055 | 055 | 055 [ 056 | 057 [ o058 |(24d)

Effective air change rate - enter (24a) or [24b] or 124¢) or (24d) In {25}
[ 059 | o589 | os8 [ o5y [ o% [ o055 | o055 | o

| o057 | o585 |25

Ln
Ln
=
Ln
wn
]
n
=
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3. Heat 1psses and heat lods paramester

Element Gross Opaninge Hat area L-value Ax UW/K K-value, Axw,
[ ’ area, m! m? Amt WimzK kfm2.K kK
Window [ w78 | x| 133 |=] w29 | {27)
Boar [(180 |x[ 100 ]-[] 120 | {26)
Ground floor [ 5770 |w[ 013 |=[ 750 | [283)
External wall [ 5482 | x| 018 |~[ o987 | {29a)
Party wall [ 1330 ]« coo |={ oon | (32)
Total area of external elements TA, mt {31}
Fabrlc heat loss, W/K = ZtA x U) {26}..{30} + (32) = faz)
Heat capacity G = E4A 1 k) (28)...(30) + {32) + (328)...{32e) = (34)
Thermal mass parameter [TMP) In kK ’ (a5)
Thermal bridges: S{L x W) catculated using Appendix K ' (26}
Total fabric heat toss [33) + 36) = (37)
Jan Fab Mar Apr May Jun Jul Aug Sap et MNow Dec

Yantlatian héat |oss caloulated maonthly 0.33 x [25jm x {5} ]

| 2802 | 2785 [ 2770 | 2604 | 2600 [ 2615 | 2615 | 2602 | 2640 | 2680 | 27.09 | 2733 | (38)
Heat Eransfer coefficlent, WK [37m + (38)m
[ | 7200 T 7083 | 7067 | sov2 | 6078 | 6912 | 6942 | 6o00 | 6937 | 6078 | 7006 | 7036 |

Average = 5130)1...12f12 = 649,92 139

Heat |loss parameter [HUF), Wim K (39)m + (4}
[ 123 T 223 [ 222 | 124 | 121 [-120 [ 220 | 120 | 120 | 121 | 123 | 122 |

Average = 3(40)1..12/12 = [40)

Wumber of days in month {(Table 1a)
[ 3100 [ 2200 | atoo | 3000 | 3ico | sc0c | 3100 | Mao | acoo | 3100 | 3600 | 3100 | (a0)

4. Water heating energy requirement

Assumed ocoupancy, N ' (42}
Anmual average hot water usage n [ltres per day Vdaverage ={25x Nj + 26 ¥9.70 (43}
SE e T e — Feb 0 Mar— Apr 0 May: - dum . cJul - C 0 Aopg. - Sap Ot - Noy Dac ..

Hol water usage in Ikres per day far gach menth ¥d,m ='factnr from Table 1ex{43]
97.67 | saa¢ | 2130 | 7831 | 7as2 | 7z | 773 | o7asz | vear | 8130 | sdae | 2767 |

$44)1..12 - (a4}

§ iy content of hot water used = 4,184 x\.fl:i,m ¥ nm x Tm/3600 _Wu'h,.l"m ohth (see Tables 1k, 1c 1d)
[ 13002 | 11370 [ 14734 { 10230 | 9826 | 8471 [ 7849 | o7 | o115 | 10622 | 11585 | 12501 |

siesis 12 s

Distrlbuton lass 0.15 x (45}m

[ 1950 | avos [ 1760 | 1535 | aa72 [ 1271 | 177 | 1351 | 1367 | 1593 | 1739 | 1288 |(ae)
Water storage ioss caloulated for each month (551 % t41.]lm N

[ ooo | o000 :| 000 | o000 | poo [ oco | ooo | oox [ o000 | ooo | 000 [ coo |ise
If the vessel contalns dedicated solar storage or dedicated WWHRS (56)m x [{47) - V5] £ [47), efse [55)

[ coo J ooo | ooo | o0mo | oo | oo | ooo | oon | coo | coo | ooo | ooo |isn
Primary ¢lrcult lass for each month from Tahle 3

[ ooo | aoo [ o000 [ oog | coo [ ooo [ ooo | oo0 | ooo [ coo | coo | epo |ise)
Comab] loss for each month from Table 3a, 3boor 3¢

‘[ 2468 [ 3sma | 4143 [ 3952 | 3gis | asag | 3655 | 381m | 352 | 4143 | 4166 | 44.68 | (61
Total heat required for watey heating calculeted for each month 085 (45 m + {46)m + {5710 + [5%m + {51]m

[ 174.69 | 15260 | 15877 | 140,82 | 13634 | 12008 | 13505 | 12825 | 12067 | 147.65 | 157.61 | 17059 |6
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Solar DHW Input caleulated using Appendlx G or Appendlx H

[ 000 T 000 | o000 [ o00 | ooo | ooo [ ooo J ooo | ooo | ovoe | ooo [ ooo |3
Output Fram water hegater for each month (KWhfmanth) (623 + [E3)m Y

[ 17480 | 15260 [ 15877 | 140.82 [ 136,34 | 12008 | 11505 | 12825 | 12067 | 147.65 | 157.60 | 170.50 |

5{64)1..12 = i64)

Heat galng from water heating (kWh/month) 0,25 % {085 = (45)m + (B1)m)] + 0.8 = [{[46)m + {57]m + [S9)m]}
[ 5440 | 4753 | 4237 | 4265 [ 4218 [ 3700 [ 3524 [ 2040 [ 3994 ] 4588 [ 4897 | s53.04 |(s3)

5. liternal pains

lan Fab Mar HApr May lun Jul Aug Sep Ot Hov e
Metabolle galis [Table 5)
[ os#0 | o5a8p | o560 | osko | osen | ossp | aseo | aseo | aseo | oseo | osso | gseo |ise)

Lighting gains fcalculated In Anpendix |, equation L9 or L9a), also see Tahle 5 _

[ 35132 | 1344 | 1083 | 827 | 615 | 522 | 564 | 733 | 984 | 1250 | 1459 | 1555 |67
Appliance gains {calculated In Appendix L, equation Li3 or L13al, also see Table 5 _ .

| 16701 | 16885 | 164.48 | 15547 | 14343 | 13239 | o502 | 1230w | doves | 13645 | 14870 | 15074 | (am
Cooklng galne {caleulated in Appendix L, euatlon (15 or L15a), afso see Table 5 o

| 3258 | 3258 | 32se | 3ase | 3as8 | ssss | 32.58 | 3252 | azse | 3258 .] 32.58 | 3258 |(eg)

Purmnp and fan galns {Tabla 5a}) o - —
| aon | aco | aoo | 300 | o0 | a0 | ac0 | 300 | aoo | 300 | o0 | 300 |70

Losses e.g. evaporatian (Table 5)

| 7664 | 7664 | 7658 | 7684 | 7669 | 7659 | 7664 | 7664 [ 7664 | 766 | 7664 | 7aed | (1)
Water heating galns [Table 5) . .

7212 | 7072 | 6636 | €062 | 5670 | 5140 | A7.36 | 53.08 | 5547 | 6133 | s80L | 7128 | (72)
Total Internal galns {E6)m + {67)m + [68)m + {69]m + {70Im + {71]m + [72]m . . -

| 31010 | 30775 | 29651 | 278.80 | 26105 | 243.75 | 232.76 | 29'.3'.'44'1 24770 | 26559 | 28604 | 30131 | (79

B, Sofar gaing

Accass factor Arma Solar flux E FF Galna
Table 6d m? WWim?* specific date speciile dats w
——— e Ce— P e — B . .- orTahInEh" . ar Table B . e e
South | o077 x| 13 |x[.4675 |x09x| o063 |x| o070 |=[ 1943 |i7m;
East [ o077 Jx[ 136 |x[ 1962 |xoox{ o6 |x| oz |- 816 [(7a}
SouthEast [ o077 |« 8524 x| 267% [xoax| 063 |x|_ 070 |~| Se892 |(77)
SouthWest [ 077 |x[ 282 |x[ 3679 |x08x[ o063 |x[ om0 |=[ m:a:1 |tA °

Sofar galns in watts T{749)m...[62)m

[ 11823 | 20217 | #7607 | 24590 [ 2e7.00 [ 32500 [ 37029 [ 34n0e [ 30185 [ 22390 [ 14177 T 10107 | (29
Total galns - Internal and sofar {73]m + {33}m

[ 42833 | spaoz | 57457 | 624.70 | 6asos | s28.85 | 60405 | 57853 | 540,35 | 489.48 | 427.81 | 40238 | (e

. Meaninternal temperature {heating season)

Temperature durlng heating perlods In the lving area from Table 9, TH["C) 21.00 (a5}
Jan Fab Mar Apr May Jun Jul Aug Sep Oct Mow Dee

Utliisatlon Factor for galns for living area nl,m (see Table 9a)
| oma | o9s | 097 | 003 | o083 | o066 | o040 | 053 | o077 | nos | 099 | 100 |(ss

Wtean internal temp of living area T1 {steps 3 to 7 in Table 9¢)

| 1978 [ 1998 | 2025 | 2057 | 2082 | 2096 | 2058 | 2058 | oo | o056 | 2021 | 1974 &%
Temperature during heatlng perads I the rest of dwelling frem Table 9, Th2[*C)

[(1980 [ 4990 T 1500 | 1091 [ 19094 | 1092 | 19092 | 1002 | 1002 | 19981 | 1951 | 1990 |{aa)
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LithIsatlan factor for galns for rest of dwelllng n2,m

[ooo | o986 | 096 | 080 | 047 | 057 | 038 | 04z | 068 | 082 | 0os | 089 | (29)
( “in Intarnal tempereture [ the rest of dwelling T2 (Follow steps 3 to 7 1n Table 9c)

[ 1820 | 1858 | 1897 | 1942 | 1874 | 1989 | 1992 | 1992 | 1985 | 1944 | 1879 | 1825 | (ao)
Living area fraction Living areg + [4) = {51}
M ean Internal tenperature for the whole dwaelling fia x TL+{1 -fLA) x T2

[19.0s | 1932 | 1965 | 3003 | 2031 ] 2045 | 2048 | 7048 | 2041 | 2004 | 1948 | 19.04 | {a2)
Anply adjustment to the mean Interpal temperature from Table 4e where appropriate

[ 1008 [ 1832 | 1965 | 2008 | 2031 | 2045 | 2048 | 2048 | 2041 | 2004 | 1949 | 1904 | (o3}

8, tpace heating requirement

lan Fab Mar Apr May Jun I Aug Sap Ok Moy Pac

Uplsatlen factor For gains, fim

[ os9 | 048 [ o095 | ool | o080 | o6l | 044 | 048 | 072 | 092 | 098 | 099 |(3g)
Useful gains, nm G, W [94)m % (B4)m )

[ 42a.75 | 500.47 | 551,07 | 565.47 | 51598 | 386.36 | 265.56 |' 277.25 | 397.45 | 453.06 | 42048 | 399.81 | (o
M onthly average external temperature from Table Ul

[ 430 | 290 | 650 [ so0 | 1170 | 1460 | 1660 | 1640 | 1400 [ 1060 | 710 | 420 |ios
E “loss rate for mean Internal temperature, o, W I{39)m x [{33)m - {96)m]
) [1049.24 { 102125 | 929,11 | 778.09 | 60092 | 204,63 | 268.47 | 28165 | 43760 | 65882 [ nor.e5 [ 104388 | (37
Space heatlng requirement, kwh/ month 0.024 x [[97)m - (95]m] ¥ {141 m

[asa.62 | 245.96 | 28136 | 153.09 | 6320 | 000 | 000 | 000 | 000 | 153.08 | 322.41 | 479.19 |

| : 3{9A1..5, 10..12 = {os}

Space heating requirement kKWhfmdfyear {98) + (4} (99

Ba. Energy reguirements - individual heating systemg inclyding mlern-CHP

Spaca heatlng
Fractlon of space heat from secondary/supplementary system [table 11) {201}
Fraction of space heat fram main system(s] 1-(2n1) = 1.00 (202)

-==Fractlonofspaceheat from malasysterm 2 L. L L. e . ) (202}
Fraction of tatal space heat from maln systam 1 {202) £ [1- {203)] = {204}
Fraction of total space haat from maln system 2 (202) x (203) = {205}
Efficlency of main system 1 [3%) 1206}

lan Feb Mar Apr May Jun Jul Aug Sep Oct Hray Dac
Spare heating fuel {maln system 1), kWhfmonth
[ agr.45 | 374.60 | 30114 [ 16391 | 6766 | 000 | 000 | 000 | 000 | 16390 | 34a.87 | 513.05 ]

2115, 10,12 = {211)

Water heating
Effidency of water heater

[ 8740 | s7o7 | 8548 | #5.26 | 8325 T 2030 | 8030 | #p30 | sooso | esad | eewt | &751 {217
Water heating fusl, kwh/manth

[[199.89 | 17525 { 183.60 | 165.16 | 163.78 | 149.54 | 143.27 | 150.71 | 16145 | 172.42 | 18156 | 194.94 )

3(219a)1.,.12 = (218}

Annual tatals
Spare heatlng fuel - main system 1
Water heatlng fuel
Electrlclty For pumps, fans and electric keep-hot (Table 4f]

central heating pump or water pump within warm air heating unit [Z30c)
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TER Worksheet
(" »sign - Draft

Qz NHER

This design submission has been carrled oUt using Approved SAP software. it hes been prerared from plans and spactcations and way not reflect the

property as constrdcted.

i IMrInhn Slmpsun

1. Overall dwelling ditnensiens

fomm ]
HE I

Araa {ml)

Lowest oecupied ?42? [1a) ®
Total floor area {1a} + (b} + 1e} + (ad)ulln}= [ 7227 |4}

Dwalling valume

Average storey

halght [m}

(2a)
{3a) + (30) + (3¢) + (3d}...{3n} = 15)

Voluma [m*)

= 185,68 EE

2. Ventilation rate
{
Mumber of chimneys
Wumber of open flues
K ber of Intermittent fans
Mumber of passive vents

Wumber of flueless ges fires

Infitratlon due to chimneys, flues, fans, P5s

(6a) +(6b) + {7a) + (7b) + (7 =

If o pressurisalion test Ras been carred out or [5 Intended, proceed {o [17), n'thenufse continue fror (9) to {16)

Alr permeabllity value, q50, expressed [nouble metras per hour per sguare metre of envelope area

“If based o alr permeablilty valus, then {18} = [[17] +20] + {A], otherkise (15} = [16]-

Mumber of sides on which the dwelling 5 sheltered
Shelter factor

Infiltration rats Incargorating shelver factor

I{' satlon rate modifled for monthly wind speed:

m" per hour

vao= [0 i
x0- [0 Jiw
X 10~ (7a)
x10= [0 ]
xto= [0 g

Alr changes par
hour

+651= i)

17)
(12)
(19}

1- [00?5 cigo)=[__oes [

{18

N

Jan Feh Mar " Apr Mey - Jun dul Aug Sap et Mowv Dac
Manthly average wind speed from Tahble U2
[ 510 | 500 | 490 T 440 | 430 | 380 [ 360 | 370 | 400 | 430 | 450 [ 470 |22
Wind factor [(22)m+ 4 _
[ 128 | 225 | 223 | 210 | 208 | oos | oos | oma | 100 [ 108 | 113 | 148 ez
Adiusted Inflltration rate jallowing for shelter and wind fackor) (21) x [22a)m
[[045s | oas | 049 [ o3a | o038 | 033 | o3aa [ oa2 | o035 [ o038 [ 039 | car |i2am)
Caleulate effective alr change rate for the applicable case;
Ifmechanlcal ventlladon: air change rate throggh system [23a)
If balanced with heat recavary: afflclency in % allowing for n-use factor from Table Ah MSA [23c)
d} natural ventllatlon or whole house positive Input ventilation from loft
[ oeo | o650 | 059 [ o057 [ 057 | os56 | o056 | o055 [ o056 [ 057 | os8 | 058 |{24q)
Effectire air change rate - enter (24a) or [24b} or (24c) or (24 d) in [25}
| o60 | o060 | 089 | o057 | o572 [ os6 | 056 | ns5 | os56 | o057 [ os8 | o052 |5
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3, Heat laszes and heat |03 parameter

Elament Grazs Cpenlngs et area U-velue Ax U WK k-vralue, Ax K, .

area, m* m? &, ri* WK kl/m? K kK ( .
Door [ 180 [x[ 200 |=] 160 | (26)
Window [1330 | x [ 132 |=[ 1763 | (27)
Exposed floor | 280 |« 043 |=[ 088 | {28
External wall | 7620 | x| o038 |=[ 13.72 | (29a}
Party wall [ 450 |x[ o000 |=[ ooo | (32)
Total area of external elements T4, m? [31)
Fabric heat loss, W/K = 5{A = U) {26}...(30} + (32) = {33)
Heat capacity Cm = 3{A x k) ' {28)...[30) + (32} + (328)...{32¢) = (34)
Thermal mass parameter (TAMP] In kI/m3K [35]
Thermal bridges: S x W) calculated using Appendix K (36)
Total fabric heat Ioss {33) + [36) = {37)

Jan Feb Mar Apr May fun lut Aug Sap . Oct Moy Dac

Yentletion heat loss calculated maonthly 0.33x{25)mx (5)

[ 3673 | 3640 | 3626 | 3517 [ 3497 | 340z [ 2402 [ 3324 [ 2439 [ 2457 [ 3538 [ 3581 |33
Heat transfer coefficlent, W/E {37 + [38)m K :

[ e287 | 5264 | 2241 [ w132 | 8111 [ acae [ 016 | 70.as '| go.53 | a1 | mis2 | m19s | =

Average = 5{391 . 12/12 = {39)

Heat luss parameter [HLP), WK (390m + [4)
[ 222 [ 223 | 231 [ 200 T 100 | ins [ 108 108 | 108 [ 109 | 110 [ 110 |

Average = S(401..13/12 = (40}

Mumber of days in month [Table 1a)
[ aao0 [ 2800 | 3100 [ 3noo | 3ioo | 3000 | 360 | 3100 | 3000 | asoc | 3oo0 | 3100 |iom

4, Water heating energy requirerment

Assumed oceupancy, N : (42)
Annual average hot water usage In tres per day Veaverage = {25 4 N) + 26 (43}
’ -Ben-.-ro: - Fals - o Mdr - Ape-- - May- - Jun- - lul Aug . Sep Oct - Hov - - Dec

Hot water usage in ltres perday For each month Yd,m = factor me Table 1c x (43)
[ o059 [ 9529 [ s17¢ | ss10 [ ease | sos1 | 8091 | sas0 | 8810 | 9170 | 9520 [ sssg |
5iddn..11 = (44)
Energy content of bt water used = 4,18 3 W, m o nm ® Tm3600 kWh/month {see Tables 1k, 1c 1d) n '
I 14665 | 12026 [ 12235 [ 11539 | 12072 | o554 | sasa | 10158 | i02.81 | 119.81 | 13078 | 14202 |

SHSIL. 42 = {45)

Erlstribution [oss 0,15 x {45}m .
[ 2200 | 1924 | 2285 | 1731 ] 1661 | 2433 | 1328 | 1524 [ 1542 [ 17297 [ 1962 [ 2130 |i46)

Whater starage loss caleulated for each month {551 % {41:.]m

[ oo [ ooo | ooo | ooo [ o000 | oo [ ooo [ ooo { voo [ ooo | ooo [ o000 |tse)
if the vessel contains dedicabed solar stomge o d_eﬂlcated WAYHRS (56)m ¥ [[47) - V] + {47}, else (SB]

{ voo [ ooo | o000 [ vao [ ooo | ooo [ ooo | o000 | eoo | ooo | owd | ooo |5
Prdmary clreult Ioss for each manth from Table 3

[ oo [ eoo [ ooo | ooo | voo | ooo | ooo | ooo | ooo | ooo | ooo [ oo |(m
Combi loss for each month from Table 3a, 3b or 3c

[ 5030 | 2385 | 4673 | 2345 | 29.06 [ 3090 | 4123 [ 4206 | 4345 [ 4673 [ 4693 [ 5039 |(s1)
Total heat required for water heatlng caleulated for each manth 085 x (45)m + (AB]m + {5F]m + (53]m + {S1}m

[ 19709 | 17212 [ a7o0e [ 1sa83 [ 15372 | 13544 [ 12976 | 14465 | 146.25 | 166.54 | 177.77 | 19241 | (62}
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Solar DHW Input calculated wsing AppendlX G or Appendix H

[000 J coo [ oon | ooa | coo [ ooo [ 000 | 000 | o000 | ooo | ooo | ooo |(em
f_ Jput from water heater for eath manth (KWh/menth) (621m + {63)m

[ 197.04 | 17212 | 17908 [ 1sa.83 [ 153.78 | 13544 | 12976 | 14465 | 146.25 | 166.54 [ 272,77 | 19241 |

B4 12 = 1953.68 (64}

Heat galng from water heating (Kwh/month] 0,26  [0.85 x [45)m + (F1)m] + 0.8 x [{4&)m + (57)m + {53]m)]
[ 6136 [ sasl [ 5569 | 4573 | a7se | 4174 | 29724 | 4454 [ as04 | s1sz | 5522 [ so82 |tes)

5. liviernal gaing

Jan Fab Mar Apr May lun Jul Pug Sep Ocx Hoy Dee

hetaballic galns (Table 5)

[T17.26 [ 13726 | 21726 [ 117.26 [ 11726 | 11726 | 11726 | 11726 [ 117.26 | n7.26 [ 1726 | 11735 | 65y
Lightng galns [calculated In Appendly £, equation L3 or L9a), also see Tehle b R

[1537 [ 1720 [ 2395 [ 105e | 792 [ 662 | 722 | o0ao [ 1260 [ 1600 | 1867 | 1991 |5
Appllance gains {catculated n Appendix L, equakion L13 or L13a), 8150 see Tabla 5 . _

[ 207.05 | 20820 [ 20970 [ 19226 | 177.71 [ 164.09 | 15400 | 15275 [ 15206 | 169,69 | 18474 | 197.92 | (69
Cooking galns {cafculated In Appendlx L, equation L15 or 1.15a), also see Table 5 :

{3473 [ 3473 | 3a73 [ 3473 [ 3473 [ 3a73 | 3873 | 3473 | 373 | 3a73 | 3473 | 3473 |i6s)

'.F iy and Fan galns (Table Sa)
' 300 | aoo | 300 | 300 | 300 | 300 | 300 [ 300 | aco | zo0 [ 2300 [ 300 |(7n

Losses e.g. evaporatlon (Table 5)
[ 9381 [ @361 [ 9381 [ -sam [ o361 | o381 [ -938i | -o381 [ -9z | -9281 [ -sas | w3l |(7y

Warer heating gains {Tahle 5)
[ 6247 | 7978 [ 7485 | w837 | 6395 [ 5798 | s3a2 | sogy [ 6256 | s035 | 7671 | 8040 | (72)

Total Internal galng {66)m + {673 + (63]m + (68} + [70)m + (74)m + [F2)m
[(370.07 | 367.36 | 353.80 | 232.40 | 310.75 | 200.87 | 27672 | 28215 | 29450 | 31611 | 34081 | 358.40 | (73)

&, Solar gains

Accass factor Area Solar flux B FF Galhs
Tahle &d m? W/m? epaclfic data spechic dets W
AR or Teble 6b or Table 6t
SouthWest [ o7z [« oma Jx| 279 |x00x[ 083 |x| o070 |=[ 945 |7
MorthWast [e77 |x[ 336 |x[ 1128 |xesx] o5 |x| oo |=[ 1359 |tey

Northwest [ o054 |x[_ 504 |x[ 1128 |xcox[ o63 |x[ om |=| 1219 |8y

i h 054 | x| o84 |x[ 1063 |xeox[ o83 x| oz |=f 181 |ty

WL

|
MorthEast [ esa | x[ 238 |x[ 1128 Jxooex[ o0s |x[ oro =1 576 |75
I

054 |x[ o084 |x[ 1964 |xo5x[ 063 | x[ o7 |=f 354 |(7)

East

Solar galns |n watts E{M!m..._{ﬂ!}m _
[ 4443 | 8677 | 147.02 [ 33173 | 30343 | 320.44 [ 20096 | 24950 [ 17652 [ 10380 [ 5524 | 3670 | (3)

Taral galns - Internal and solar (733w + [B3Jm
[ 41440 [ 45413 [ 50172 [ sea.13 | 61418 | 61032 | s577.67 | sep77 [ 47102 | 41991 | 30504 | 33611 | o4y

7. Wean intarnal temperature (heating seasaon}

Temperature durlng heating periods In the |Iving area from Table 3, Th{*C] 21.00 (85}
lan Fab Mar apr May lun Jul Aug Sop Oct Mov Dae

Lrdllsatlon Factor For gains for living area nd,m {see Table 9a)
[ 200 [ 200 [ oss [ ooe [ oo [ 076 | o5¢e | o6s [ neo [ 09s | 100 | 100 |tag

Mean Internal ternp of Uvfng area T1 {steps 3 ta 7 in Table 8
[ 1977 [ 1288 | 2003 [ 2045 [ 2075 | 20.84 | 2050 | 2088 | 2083 | 2045 [ 2006 | 15.75 | (87}
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Tamperature durlng heating perlods In the rest of dwelling frem Table 9, Th2['C)

[ 1000 | 1000 | 1909 T apor | 2000 T 2000 [ 2002 | 2000 [ 2001 [ 2001 | 2000 | 2000 |(ez)
Utllsatlon Factar far galns For rast af duwelling w2, m ';

[ 100 | 100 | o099 | 0087 | 088 | 067 | 047 | 054 | 085 | ooa | 100 | 100 |0
ilean internal temperature in the rest of dwelling T2 [follow steps 3 bo 7 in Tahle Sc)

[ 1824 [ 1851 | 1885 | 1934 | 1075 | 2997 | 2001 | 20001 | 1987 | 1035 | 1877 | 1832 |{mm
Living araa fractian Living area + {4 = {31}
Kiean internal temperature for the whole dwelling LAXTL +[1-fLA) x T2

{ 1894 | 1900 | 1038 | 1980 | 2007 | 2038 | 2042 | 2042 | 2037 | 1981 | 1931 | 1892 |39
Apply adjustment to the mean lnternal temperature from Tehle 4¢ where eppropriate

| 1894 | 1900 | 1938 | 1980 | 2047 { 2038 | 2042 | 2042 | 2027 | i¢e1 | 1931 | 1892 jia

4. Space heating requirement

Jan Fabs Mar Apr May Jun lul Aug Sep Oct WNow Dac

Utillsatlon factor forgalns, nm -

[ do0 | 100 [ o9 T o8s | oge [ o7 [ o052 ] o5 [ o2e [ oss [ a0 [ 100 |
Useful galns, grdm, W (B4 x (B4)m :

[ #1341 | 45204 [ 29618 | 543,50 | 54230 | 43169 | 301.24 | 31174 | 406.19 | 410.68.] 39410 | 395.29 | (95}

Wonthly average external temperature from Table U1 _
[ 430 | as0 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1420 | 1we0 | 720 | 420 |(eg)
Heat loss rate for mean Internal temperature, bin, W [[35)m x [{930m - [96]m) '
[azia.00 [ 117222 [ 106125 | seesa [ euvas [ deaan | 20636 [ 32120 [ 407.07 [ 747.23 | ses66 [ 1206.33 | o7
Space heatlng requlrameant, ¥Wh/mankh 0,024 x [[%73m - {95]m] x {dz_l}m .

| 59480 | 4rdn2 | 42041 [ 24651 | 10785 | o0ao |' o000 | oo0 | ooo | 25090 | 43313 | 63z |

3{88)1..5, 10,12 = {58)
Space heating requirement KWh,/m=fyear {45)+ (4 4348 {99

9a. Energy requirements - individual heating systems including micro-CHP

Space heating

. Fraction.nf space_heat from secondaryfsupplementary system ftable 113, . m {201}_
Fractlan of space haat fram malh systemls) 1-(201)= (202}
Fractlen of space heat from malh system 2 (202}
Fractlon of totel space heat from main system 1 (202} % [1-{203)] = [204)
Fractlon of taral space heat from maln sysben 2 (202) x {203] = (2=t
Efficiency of maln system 1 (%) [lgu r

Jan Fals Mar Apr May . Jun Jul Aug Sep Oct Nov Dec
Space haating fuel (maln system 1} KWh/month
[ 63604 [ 51823 [ 25012 [ 26435 [ 11547 [ o000 | o0oo | o000 | ooo | 26s00 | 46374 | 646.06 |

F211..5 10,93 = AI6L.08 1211)

Water heatihg
Efflclency of water heater

| g766 | s751 | 8713 | 8616 | 8338 | 6030 | o030 | so3o | w030 | eon | sz | &7.73 jrzn
Watar haatlng fuel, kKWh/manth

[[22479 [ 10662 [ 20554 | 18435 [ 18269 | 16867 | 16160 | 18014 | 18213 | 19348 | 202.85 | 21032 |

5i219a1.,.12 = {218)

Annual totals

Space heating fuel - maln system 1 . 33652.99
Water tieating fuel 2303.23

URANM: Flat & version 1
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Electrdclty for pumps, fans and electric keep-hot [Table 4f)

. central heating pump or waler purtg within warm alr heating unit [230c)
f' Tml[er Aue fan ' {230=}
Total electridty for the above, kWh/year (231)
Electddty for lghting [Appendik L) [232)

Tatal dellvered enengy far all uses (211), 4221) * {231} + [232)...{237b} = (238}

10a. Fuel cosks - individeal heating systams including micro-CHP

Fual Fugl prica Fuel
KWh yaar cost £fyear

Space heating - maln syskem 1. X ol = [240)
Water heating Lt x0.01= (247}
Pumps and fans x x00Ll= (248
Eleetriclty for [ghting x 0,01 = [250)
Additionalstanding changes {251)
Total energy cost {240}...(242) + {248)..{254) = {255)

lia. SAP rating - individual heating systems including micra-gHp
Enargy cost dafiater {Table 12) . 1256]
(" rgycost factar {ECF) {257
SAP value
SAP rating {sectlon 139} . (258}
SAP band

12a. CO. arniszions - individual heating systems including migra-cCHP

Enerw_ Emlssion factar Emisstons
kWh/yaar kg GO Wh kg Ty fyear

Space heatlng - maln system 1 4 = (261}
wWater heating N - . .
Space and water heating {261} + {262) + (263] + (264) = {265)
Clceicty for heng x - o)
Total 00;, kgfyear {265)...(271) = {272}
Dweelling €Oy emisslon rate [272)+{4] = {273}

T alve §3.82

El fating [section 14) {274}

13a, Primary energy - intlividual heating systems Including micra-CHP

Enargy Primary factor Primary Enargy
kwdhyyear KWh/year
space heating - maln system 1 3352.99 x = 4102.85 | {261}

Water heating 2303 23 x - {264)
f261) + [262] + [263] + [264) = {265}
Pumps and Fans 75.00 = {267)
Electricity for lighting 34207 - (268]
Primary energy kWhfyear S (272
Dwelling primary energy rate KWhfm2/year {273

Space and water heating

-

L3
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TER Worksheet
Design - Draft 0 NHEB

This design submission hes been carried gut usfng Approved SAP software. | has been prepared from plans and specificatlons and may nat reflect the
property as canstrue ted.

MrJahn Simpson

e

o

il
|

#4 | 2s/o9james [
[Frar 54 & 4a Oaklands Road , Bromiey, AR2 ASE
1. Dveral| deelling dimensians
Area [mf Averaga etoray Violuma {m®)
halght (m]
Lowest ocoupled [1a] x (2a] = 13138 [3a)
Total fiaor area 1a) + {1b) + {1e) + {1}, {1n}= (4)

Dwelling volume © (Ba)+ (3] + (3¢} + (.. {3n) = [}

2. Ventilztion rate

m® per hour {——__-_

Mumber of chimneys III LE L EI {6a)
Humber of open flues III xM= II' {6k}
Mumber of intermitient fans [ 2 ] xw.- {7a)
Humber of pessive vents III ¥1d= II:I {7}
Murber of flueless gas flres - w40= III (7t

Alr changas par
hour

Infitration due to ehimneys, flues, fans, PSVs {6a) + [6b] + [7a} + (7} + [7c) = +(5h= (8)
If @ pressurisotion test hos peen corred oul ar Is indended, proceed to (I7), atherafse continue from (@) e {16

Alr perrneabllity value, 50, expressed In cublc metres per hour per square metre of envelope area . 117}
If brased on &l permieability vdlie, thar{A2) w[{17]+20] + (2), otherwlse {12) = [16) : : ne {18)
Wumber of sides an which the dwetling Is sheltered : (19}
Shelter factor 1- {0,075 x [19]] = (201}
Inflicration rate Incorporating shelter factor (18} x {20} = {21}
InRftration rate modifled for monthly wind speed: [’

lan Fetr Mar Apr May Jun Jul Aug Sap Det M ow Dec

M onthly average wind speed from Tatde L2

[ si0 | soo | aso | 440 [ d3p [ 2as0 [ 3s [ 3w [ 400 [ 4230 | 450 | 470 |y
Wind Factor {22)m + 4 o

126 [ 125 [ 123 | 140 | 108 | 095 | o095 | 093 | 100 | 108 | 113 | 118 |(2za)
Adjusted [nfiltratfon rate {allowing for shelter and wind factor] [21) = (22a)m

| 044 | 043 | o042 | 038 [ 037 | 032 | 032 | 032 | 034 | 037 [ o038 [ 040 | (am)
Calculate effectivie alr change rate for the applicahle case;

IF mechanlzal ventilation: air change rate through system {23a}
IF balanced with heat recovery: efficiency in % allowing for In-use factor from Tahle 4h {23c)

dj natural ventilation or whole house positive lnpuotventtlation fram loft
[ oeo T o058 | oss | os7 [ 657 { 055 | 055 | 055 | o056 | o572 | o052 | 058 |(2a4)
Effecthve alr change rate - enter (24a) ar (24b) ar (24¢) or {244d) In {25)
| n60 | o598 | 058 | o57 | 057 | 055 | o055 | o055 | 056 | 057 | o057 | exg )is

Bl URN: Flat 5 verston 1
MHER Plan Assessor verslon 6.1.2
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[ ooo [ ooo | ooo | oo0 [ coo | o000 | o000 | ooo | o000 | 000 | 000 [ noo |63
Output from water heater for each month (kwWh/month] [62)m + {53m
[ 166.85 [ 14575 | 15164 [ 13450 [ 13022 | 114.69 | 10088 | 12249 [ 12385 | 14102 | 15054 [ 16294 |

6412 = 1654.3% {654)

Heat galns from waker heating (kwhfmaonth} 0,25 ¥ [(LBS = (45)m + (G1}m] + (L8 = [(46)m & [SF}n + [59)m]
[ 51956 | 4540 | 4736 | 4169 | anza | 3535 | 2366 [ 2772 [ 204 | 4363 [ 4677 [ 5066 | i55)

5. Internal gaing

lan Fah Mar Apr May Jun Iul Avg Sep Cct Now Dec
i etabollc galns (Table 5)
[ 8526 | 8626 | 8826 | 2626 | 6a26 [ 2026 [ 2226 [ 236 [ 2825 | 8826 | es2s | 8816 |is6s)
Lightlrg galns |caloulated [n Appendix L, equation L9 or L9a), also sae Table 5 _
[ 1996 [ 2284 [ 1044 | 701 | 501 | 4se | 539 | 701 | 841 | 1104 | 1304 | 1486 | (67

Appllance galns (calculated In Apperdix L, equatlon L13 or L13a), also ses Table 5 .

[153.85 | 15545 | 35143 | 142.86 | 132.05 | 12189 | 1315.10 | 113.50 | 117.53 | 126,00 | 13690 | 147.06 | (64)
Cooking galns [alcufated In Appendlx L, equatlon 115 or L15a), also see Tahle 5

[ 3163 | 3193 | 3183 | 3183 | 2163 | 31832 [ 3183 | 3143 | 3182 [ 3163 | 23183 | 2183 |(e9)
Pump and fan galns [Tahle Sa) _ )

[ 300 [ 300 | 300 | 300 [ ace | 300 | 300 | 2300 | sec | 300 | 300 | 300 |[?ut'

Losses .8, evaporation (Tabla 5)

| 7051 | 7061 | -7061 | 7061 | -7061 | 7061 | 7061 | 7061 | 7061 | 7061 | 7061 [ 7081 | (Pm
Water heating palns {Table 5) .

| 6084 | 6756 | 6338 | 5700 | sdas | 4909 | 4524 | 5070 | 520% | 5064 | 6496 | 6209 | {72}
Total Inbesreial @alng [BBJm -+ (677 « (B8] -+ {62+ {700 + {74 + (3200 _ .

[ 20063 [ 22033 [ 27773 [ 26114 | 24459 | 22845 [ 21821 [ 223.69 | 29230 | 24915 | 268.28 | 282.49 | {73}

B. Salar gains

Access factor Area Sofar flux E FF Galns
Tabla 6d m? Wim? apachic data apacific deta W
or Table 6h arTable Ge
Northwest R I Y YT 'Y 1128 |x09x[ 08 {x[ o7 |-[ 772 }ay
SouthEast [ 077 |x[ 168 ]x[ 3679 |wosx| ovex |x| o030 ]=[ 1883 |i7®
SouthEast [ 054 |x| 504 |x| 3679 |xo8x[ o063 x| op7o )= 374 | (#n

Solar gains [nwatts ¥ [74)m.. [32]m _

[ 6636 | 11560 | 164.99 | 215.85 | 25219 [ 254.55 | 243.50 | 216,08 | 16249 [ 12060 | 7885 [ ceag | (8]
Total galng - Internal arrd solar |73 m + 183m

[255.92 | 20393 [ 44272 T 47600 [ ao672 | 48341 | 46210 | 439.77 | a14me | 37875 | 34823 | 338.98 | (84}

7. Mean internal temperature [heating seasan|

Temperature durfng heating pedods in the living area from Table 9, Thi{'C) (B5]
lan Fah Mar Apr May Jun Jul Aug Sep Oct Moy Pec

Utllisatlon Faetar Far galns for Ibing area ndim [see Tabla Ga)
[(200 [ oo | nos | o9d | oad | ces | o048 [ 053 [ 078 | 096 | 099 | 100 |(as)

Mean Internal temp of llving area T1 [steps 3 to 7 In Table 9c)

[ 2001 [ 2046 | 2038 | 2066 | 2087 | 2098 | 2100 | z08% | 2084 | 2067 | 20029 | 1999 |(27)
Temperatura during heating petlods In the rest of dwelling fram Table 3, ThX'C)

[ 2007 [ 200t | 200v | 2002 [ 2000 | 2010 [ 2010 | 2010 | 2009 | 2009 [ 2008 | 2008 | (e8)

Utllisatlon Factor for galns for vast of dwelling n2,m
| 100 | 008 | 007 | 002 | o079 | 058 | 039 | o043 | 071 | 0sa | o05s | 100 |isw

IJRM: Flat 5 verslon 1
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Mean internal temperature in the rest of dwelling T2 [follow steps 3 to 7 In Table 9c}

[ 1875 | 1897 | 1925 | 1069 [ 1996 | 2002 | 2010 | 2000 | 2004 | 1971 | 1907 | 1872 [{20y
( fi.ig area Fractlon le[ngarea+{4l={91]
Mean Internal temperature far the whele dwelling FLA= T1 +{1 - fLA] x T2

(1943 | 1961 | 1988 | 2021 [ 2045 | 2056 | 2088 | 2058 | 2052 | 2022 [ 1977 | 1ad0 |[(#)
Apply adjustment to the mean Internal temperature from Tahle 4e vihere approprrate

[ 1943 | 1961 | 1982 | 2021 | 205 | 2086 | 2058 | 2058 | ao52 | @022 | 1977 | 1940 |(93

3. Space heating requirement

Jan Fahb har Apt May Jun Jul Aup Zgp Oct Moy Dec

U'lliszBlon factor for galns, nm

[ 09w | 098 T 097 [ o093 [ 081 | 062 | o044 | 045 [ w75 | o094 | o5 | 100 |3
Usefirl galns, nraGm, W (24)im x (24}m _

[ 35085 | 39850 | 43031 [ 441.33 | 40403 | 29233 [ 204.69 | 213.75 | 309.08 | 356.66 | 343.87 | 337.42 | (es)

Wonthly average extermal te mperature from Table U1 _
[2a0 T ac0 | 650 [ 680 | 1170 | 1460 [ 1660 | 2640 | 1410 | 1060 | 780 | 420 |(%5)
Heat Inss rate For mean Internal temperature, bno, W [{395m e [(93)m - (36]m]
[Blpao | 78538 | 71213 | <oa.76 | 45832 | ao8.37 [ 20523 | 715,64 [ 33367 [ s03.82 [ e67.10 | 80485 | o
1‘/ e heating requirement, kwWh/month G024 « [(977m - {95)m] x (41)m
- [ 338.92 | 25966 | 20967 [ 10975 [ 4039 | 000 | o000 | ooo | o000 | 10940 | 2273 | 39777 |

5(98)1..5, 10..32 = {93}
Space heating requirament ¥Wim®fyear (98] +{4] .37 ELY

93, Energy requirements - individual heating systams including micre-CHP

Space heaking

Fractlon of space heat from secondary/suppleme ntary system {table 11) {201}
Frachon of space heat frorm maln sysbemfs) 1-(201)= {202
Fractlon of space heat from maln sysbem 2 {202}

Fractlon of total space heat from maln system 1 RO J1-1203]] = {204]

Fraction of tulal space heat from malosystemz . . . . (202) x {203} = {205}

Efficlency of maln system 1 (%) {208}
lan Fab Mar Apr May Jun i) Aug Sap Oct Nav Dac

Space heatlng fuel mafn system 1), kWhfmonth
[362.37 | 27200 | 2445 [ 11750 | 43.25 | o000 | 000 | 000 | 000 | 117.23 [ 24017 | 37235 |

3t211)1..5, 16..12 = {211}

e

Water hesting
Efflclency of water heater _

[ ac.s0 [ seas | 8547 [ 8454 [ 9248 [ so30 | #030 [ 8030 [ so30 | w442 { 8614 | 3691 |{217}
Water heating fuel, kKMWh/month _

| 102.23 | 18852 | 176.60 | 159.09 [ 1s7.88 [ 14283 | 136.84 | 15254 | 15423 | 167.05 [ 17475 | 187.47 |

s(219a)1..1 = 219)

Annual tatals

Sparce heating fuel - main systam 1
Water heating fuel
Eleetriclty for pumps, fans and electric keep-hot {Tahle £F}

central heatlng pump or water puimp withln warm air heating unlt {230¢]

boller {lue fan {230e)

Total electriclty for the above, KWhiyear ¥5.00 {Z31)
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Electriclty for Nghting (Appendlx L) (232)
Total delivered energy for all uses (2200, 0221) + [230) + (232].. {2370} = (238)

ila, Fuel eosts - individual heating systems [rcludlng micro-CHP

Fual Fual price Fual
kWh{year wost £ fvaar
Space heating - maln system 1 x x (01 = (240}
Wator haat|ng [ ¥001= (247)
Pumps and fans ¥ x0.01= (243}
Electricky for lighting x %0.01 = {250}
Additlonal stand ng charges {251}
Total energy cost {240),..{242) + (245)...(254) = {255}
1la. SAP rating - individual heating systerms including micro-CHP
Energy cost deflator (Table 12) . . 042 [256)
Energy cast factor {ECF) [257)
SAP value
SAP rating [sectfon 13) - [258]
SAP band :
: i -

12a, 00, emiszions - Individual heating systems including micro-CHP

Energy Emlsston factor Emlsshane
kKWhjyear kg 00 fEWh kg €O, ymar
Space heating - maln system 1 1764.87 032 S {261)

o

Water heatlng ] = {264]
Space and watar heating (261} + (262) + (263] +(264] = {265}
Pumps and fans 7500 0.52 " (267)
Electricity for lighting X 0.52 - {268}

{265)..4271) = {272}
(272} +{4) = {273}
Bl o e e e o _
El rating [sectlon 14] [274)
Et band :

13a, Primary energy - individual heating systems including micro-CHP

Total 00y, kgfyear
Dwelling CG; enilssion ate

=
i I I

. Energy Primary factor Printary Enargy (

KWhyaar EWh/year
$pace heating - main system 1 X - {261)
Water heating S x - f264)
Space and water heating ' (251] + (262} + {263} + {264] = {265}
Pumps and fans . - [ e
Electricity for lighting x = (268)
Primary enargy kwhvear [272]
Owelllng primary energy rate kWhim2fyear [274)
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TER Worksheet
(" 9sign - Draft 0 NHER |

This deslgn submisston has been carrled out using Approved SAP software. [t has been prepared Tram plans and specifications and may nat reflect the
property 85 constructed.

' % [ Mr John Shnpson

[

. 13?21 i

|2sjospors

] [ Fet 5.4 & 4a Oakiands Road , romiey, BR2 35U

1. Owerall dwelling dimensions

Araa {m?) Average staray Volume{m?)
‘halght {m}
Lowest occupled fla) x (2} = {32)
Total floor aroa {12} + {1b) + [1¢} & | 1d).. {1n) = {4] :
Dwelling volume T {3a)+ (35) +{30) + (3d)., 3n) = {5)
2. Ventilation rate
m* par hour

| )
[f;lll..r.r:‘!tlﬂl' of chimneys [E x40 = (53]
Murnber of open flues X20= E {6k}
Number of ntermittent fans [ 2 ] xw-= [a)
Mumber of passlve vents ¥ 10= E (70}
Mumber af flusless gas fires . E: x40 = I:(I:I [Fc}

Alr changas par
) hour
Inflltration due to chimneys, flugs, fans, PSVs (6a) +{6h) + (7a) + (7b) + {7c) = +(5) e (5}
if 6 pressudsoiton test has been corvded out or J5 Intended, proceed to [17), otherwlse contiave from (9) te (16)
Alr permeability value, g50, expressed In cublc metres per hour per square metve of envelope area (17)
“— IF based v alrFermeatllity vatae, then (12) - [[17} +20] + (8) ctherwise (18 = (&) - ~- ~ - : : {18} .
Number of sides an which the dwelling |s she|terad (19}
Shelter factor 1- [0.075 % {19)] = 2]
Inflltration rate Incorporating shelter factor (g x{2m= {21
! " sratlon rate modified foc monthly wind speed:
K lan Feb Mar Apr May hun Jul Ayp Sep Oct How Dac

Monthly average wind speed from Ta hle U2

[ 520 | so0 | asp [ 440 | a30 { 380 | 380 | 370 [ 400 | 430 | 450 | a0 |{2
Wind factor (22m + 4 . _ '

[ 228 [ 225 [ 223 [ 110 [ 208 [ nos [ 095 [ 083 [ 100 | 108 [ 213 [ 118 |{z9)
Ad[usted Infiltration rate {allewing For SI_'IEII'E.T and wind factor] (21) & {22akm _

[ 04z T 041 [ cao [ 036 [ 036 [ 031 [ 031 | o031 [ 023 [ 0238 [ 037 | o03s |izay
Caloulate effective alr change rate far the applicable case;

If mechanical ventilation: alr change rate through system (13a)
If balanced with heat recavery: efficlency In % allowing for in-use fagtar fram Tabla 4R {23c}

dj natural ventilatlon or whole house positive inpirt ventilation from laft
[Foss [ osa [ osa | 057 [ 056 | 055 | o055 [ o55s | o055 | o056 | o057 | osa |24
Effective alr change rate - enter (24a) or (24b} or [24c) or [24d) In [25)
(o5 | o059 [ o858 | 057 | o0s6 | 055 | 055 | 055 | 055 | o058 | o057 | o058 |i2s
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3. Heat losses and heat loss parameter

Elemant Gross Openlngs Met area Uyalye A x LW K Kk-valusa, AN K, -

area, m? mt A md W/imK k)fmZK kK {:
Window [ 975 |x[ 133 |=| 12m | (27)
Danr [ 180 |x| 200 |=[ 180 | (26)
External wall [ 5585 | x[ 018 |=[ 1005 | (25a)
Party wall [(1330 | x| 000 |=[ om0 | {32)
Tatal area of external elements $A, m? ' (31)
Fabric heat loss, W/K = T{A % L) {26)...[30) + [32) = 133)
Heat capacity O = S(AX ¥} (26)..430) +{22) + (322)..{32¢) = (34
Theromal mass parameter [TWE) In kI/m®H {35]
Thermal bridges: 3{Lx W) calculated using Appendix ¥ {36)
Total Fabric heat lass (23} + (36} = 37)

lan Fab Mar Apr May Jun Jul Aug Sap Oct MNow Dac

Ventllatlon heat Jogs caleulated monthly 023 x f25m {5 o .

2802 | 2786 | 2770 [ 2694 | 2680 [ 2615 | 2615 [ 2602 | 2640 | 2680 | 2709 | 2739 ]i3a)
Heat transfer coefflelent, WK [37)m + [38]m _ _

| 5936 | sg20 | 3904 | sa2e | 5814 | 5748 | 5948 | 5736 | 5274 | 5614 { 5ed3 | sevs |

Average = 5{30)1...13/12 = (35

Heat lass parameter (HLP), WYm?E {39)m + (4]
[ 108 [T 103 [ 202 [ 200 7 200 | 200 | 200 [ o099 [ 200 | ror | 161 | 102 |

Average = 3[40]1...12f12 = (0

Mumber of days In manth {Table 1a)
[ 5100 | 2500 | 3100 | 3000 | 3100 | 3000 [-31.00 | 2100 [ 3000 [ a1co [ 3000 [ aroo |ia)

4. Water heating erergy requiremeant

Assumed occupancy, N (42}
Annual average hot water usage In [Itres per day Vid,average = (25 x N) + 36 79,70 (43}
Ian Fab Mar apr May Jun Jul Aug Seap Oct Moy Dac

Hot water asage In liioes per-day for each monthYd, i = fadtor from Table 1ox {43}- -
[(#7.67 | 8449 | 8130 | 7811 | 7492 | 7073 | 7473 | 7492 | 7811 | 8130 [ eass | sre7 |

T 12 - 4

Energy content of hot water used = 4,19 ¥ Vd,m % nm x Tm/3600 kWhimonth {see Tahles Ib, Ic1d)
[[130.02 [ #1371 | 117.34 [ 10230 | 9816 [ s471 | 7849 | soo7 | o115 [ 10622 [ 131595 | 12591 | (

351,42 = {45)

Dlskrlbutfon loss 9,15 x (45)m

[ 1950 | 1706 | 1760 | 1535 | 1472 | 1271 | 1197 | 1351 | 1367 | 1593 | 1739 | 1889 |{48)
Water storage loss calcu!ated'fur.each month {551 % [41km

| ooo | oo |.'-u.m [ voo | ooo [ coo ] ooo | 000 | ooo | ooo | oo0 [ owo |ise
IF the vesgel cantains dedicated solar storage or dadrca.ted_ WAFHRS [56)m x [[47) - V5] + [47), else [56] .

[ ooo T ooo | ooo | o0oo | ooo | ooo | ooo | oo | ooo | ogo | ooe [ ado |59

Primary clroult [oss for each month from Table 3

[ 000 | coo | ooo [ 000 | ooo | oo0 [ oo [ o000 [ eoo [ ooo | ose | oo0 |(s9
Cormbl loss far each month from Takle 3a, 3b or 3¢

[ 2465 | 3ge9 | #4143 [ 23852 | ap1g | as3g [ 2655 | 3818 [ 352 | 4143 | me6 | 4468 |(6l)
Total heat required for water heatlng caleulated for each month 0,85 x (45im + {36)m + [57)m + [53]m + [(G1)m

[ 17469 | 15260 | 158.77 | 14082 | 136.34 | 120.08 | 115.05 | 12825 | 12967 | 147.65 | 15761 | 170.59 | (s2)
Solar DHW Input caloulated using Appendin G or Appendk H
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[ oo T eno | ooo | oot | ood | coo | coo | oo | oor | coo | o0op | coo |is3)
Output fram water heater for each month (k¥himoenthy (62Im + [63im
[ | 17489 | 15260 [ 15877 | 14082 | 136.34 | 120.08 | 115.05 | 12225 | 129.67 | 147.65 | 15761 [ 170.55 |

T2 = 4¥3212 | {s4)
Heat galns from water heating (kWh/month} 0.25 2 [[LBS = [45]m + (61)m] + 0.8  [{45]m + (57]m + {55)m]

[ 5440 | 4753 | 4037 | 4385 | 4218 | s7o1 [ 3524 | 2949 | 3094 | 4568 | 4897 [ 5304 |{65)

5. internal gaing .

lan Feb Mar Apr May Jun Jut Aug Sep Oct Now Dec

W etabollc gains {Table 5)

| 9560 | 9580 | 5580 | o9se0 | ssao | ssseo | 9seo | gseo | 953u'| 9580 | 9580 | os5e0 | (65}
Lighttng galts fealculated in Appendlx L, equatlon |9 or [9a), also see Table S

[ 1538 [ 1366 | 1222 | 241 | 639 | 531 | s34 | 7as .'| 1001 | 1270 | 1423 | 1581 | (69
Appllance galng (calculated in Appendin L, equation 113 or L133), also see Table 5

[(167.11 [ 168.85 [ 164.42 [ 15517 { 14343 [ 13230 [ 12500 | 19320 [ 13765 | 12696 [ 14870 [ 159.74 | (68}
Coagking galns fealculated In Appendlk b, eguation L15 or L15a), also see Tabla 5

| 3258 | 3258 [ 23258 | 3258 | azse [ 2252 | 3258 | 3256 [ 3256 | 3258 | azss [ sess |isa)
Fumnp and fan gelns [Table 5a) .
[ [ 300 T 300 | 300 | 300 | 300 [ 300 | 300 | 300 T 300 | 300 [ 300 | 200 |iw)
Losses e.g. evaparatlon [Table 5) . .

| 7664 | 7664 | 7655 | 7664 | -7664 | 7664 | -76.64 | 568 | 7660 | 7664 | -76.64 | 7664 |{71)
Water heatlng galns (Talle 5)

[ 7312 [ 7073 [ 6636 [ €062 | se70 [ 5140 | 4736 | 53.08 | 5547 | 6139 | 6801 [ 7i28 |{(72)
Total nternal galns (66]m + [67)m + (BEjm + (53]m + (700w + [71)m + (72]m

| 31035 | 30708 | 20669 | 27804 | 26115 |' 54584 | 232.86 | 236.56 [ 247.87 | 265.80 | 286.28 [ 30157 | (73)

B. Solar gains

Access factor Araa Solar Aux E FF Galng
Tabla &d mt W/iimn? speclfle data spaclfic data W
ar Tabla gh ar Tehle &

" south 0 [Tegr Jx[Trar |x[ a5 xeex[ oss |« 070 | [ 100 | (78
East [ 077 |x[ 112 |x| 1964 [|woax] o063 |x| om |=[ &72 |7}
SouthEast 077 | x| |« [ 2679 |xoox[ o063 | x[ o070 |-=[ 5274 |77
Southwest 077 |« 282 |x[ 2678 (xosx[ os |x[ o070 |=[ 3uri |79

'f\ ~galnsinwatts 3(74hm..(E2)m _ .

[107.17 | i63.20 | 251.85 | 313.18 | 351.18 | 336.64 | 336.14 | 307.90 [ 27317 | 20285 | 12850 | o1sa | (z3)
Tofal gains - internal and solar (73)m + (83)m

| a17.52 | 491.18 | 54854 | 59242 | 61233 | 5o2.48 | 568.99 | 54646 | 52104 | a6s65 | 41478 | 29300 | (54

7 Mean internal temperaturs thesting season)

Temperature during heating perlods In the iving area from Table 9, Th1{'C [B5}

Jan Fob Mar Apr May Jun Il Aug Sep Qot Now Dec

LItliisation fachor for galns for living area nl,m [see Table 9a)

| 1200 [ owe [ oer | oot | o079 [ oeo | 044 | 048 | 072 | om3 | o099 | 100 |8
wlean internal temp of living area T1 (steps 3 to 7 in Table 9¢)

| 2004 [ 2022 | 2046 | 2072 | 2091 | 2008 | 2i00 | 2100 | 2098 | 2092 | 2033 | 2001 | (4%
Termperature durfng heating peripds In the rest of dweling from Tahte @, Th2['C)

{ 2006 [ 2006 | 2006 | 2007 | 2008 | 2000 [ 2009 | 2009 | 2002 | 2008 | 2007 | ano7 | (a8
Utllsatlon Factor for gains for rest of dwelllng n2,m
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[ ooa | o098 | 096 | o089 | 074 [ 053 [ 035 [ o3¢ [ oved [ oot [ oo | 100 |ies
Fean Internal temperature In the rest of dwelling T2 [follow stepz 3 to ¥ in Table Be}

1879 | 18.05 | 19.39 | 1976 | 1999 | 2008 | 2009 | 2009 ( 20.05 | 1977 | 1922 | 1475 |(o0f
Lwing area fractlon Livirg sives + {4) » 191)
Ktean internal temperature for the whole dwalling LA x TL +{1 - LA x T2

[ 1945 | 1967 [ 19.95 | 2027 | 2047 | 2088 | 2087 [ 2057 [ 2053 [ 2027 | 1980 [ 1341 |9z
Apply adjustment to the mean (nternal emperature Fram Table 42 where approprate

[ 1945 | 1967 | 19595 | 2027 | avaz [ 2055 [ 2057 | 2057 | 2053 | 2027 | 1980 | 191 |te3)

2. 500cs heating requirement

lan Fab Mar Apr May Jun Jul Aug Sep et Hay Dac

Utl[lsatlan factor for galns, rim

[ oos [ oot J o096 [ oas [ o7 | o572 | o040 | o044 | 068 | o091 | om2 | 0my |4
Ieeful galns, qnoGn, Y (94 m x (84]m _

[21a.21 [ 22200 | 52443 [ s27.88 [ 466,30 | 33sss [ 22722 | 237.73 | 35353 [ dee6 | 20747 [ 30027 | (es5)
honthly average extemnal temperature from Table L1 _

[ 2430 ] 290 | 650 [ wso [ 1170 | 1460 | 1660 [ 1640 | 1410 [ 1060 [ z1c | 420 |ies)
Heat loss rate for mean Intemal temperature, Lim, W [{39}m % [(93)m - (96)m] .

[ 89931 [ 87419 | 704.27 | es267 [ 51006 | 24228 | 228.00 | 238.98 | 37125 | se2.29 | 742.20 | 89334 |[9?€:
Space heatlng requlrement, kKWhfmontt 00024 x [[37)m - (95]m] x (41)m '

[6081 | 26355 | 20076 | 9705 | 3256 | 000 | 000 | 000 | 000 | 9964 | 24001 | 37384 |

5(98)1...5, 10,12 = (ot}

Space heating requirement kWh/m2fyear (58} (4) (29}

9a. Energy reguirements - individual heating systems including micra-CHP

Space heating

Fractlan of space heat From secondanygsupplementany sysEem (table 11} (201}

Fracthen of space: het Trarm maln systemfs) 1-{201)= [202])

Fractlon of space heat fram maln system 2 [202)

Fragtlon of tntal space heat from maln system 1 . {202 ¥ {1-1203]] = 1.00 {204}

Fractlan of tatal space feat fron maln systern 2 (202) % (209} = {205}

Efficlency of maln system 1 (%) {206}
lan Fah Mar Apr May Jun Jul Aug Sep Qet How e

Space heating fuel imaln system 1), kwhfmaonth -
[ 38642 [ 28298 [ 21494 [ 10391 | 3486 | 000 | ooo | ooo | eec | 10668 | 25804 | apois | -

${211)1...5,10..12 = f211)

Watar haatlng
Effidency of water heater

[ 8684 | 8641 | Bsed | 2414 | se0y [ 8020 [ 2030 [ 2030 [ 8020 | =408 | eea2 | 8697 | (217
Water heatlng fuel, ¥Whifmonth '

[ 20017 [ 27650 | 12530 [ 167.38 | 16613 [ 140.54 | 14327 | 159.71 | 16148 | 175.60 | 183.02 | 19614 |

S210ai1.12 = 205542 | (219)

Annual totals

Space heating fuel - main system 1
Water heating fuel
Electichty far pumps, fans and electrlc keep-hot (Table 4f
central heatlhg pump or water pamp within warm alr heating unlt {230c]
boiler flue fan {2206}
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Tokal electridty for the aboye, KWh fyear {231)

Etectriclty for lighting {Appendix 1) {232)
(" 31 dellvered snengy for sl uses {211)..4223) + (231) + (292)..{237b) = [238)
10z, Fueh costs - individug| heating systems including micro-CHP
Fuel Fual price Fual
KWhfyaar cast Efyear -
Space heating - maln system 1 5 w00l {2407
Water heating X 3.42 % 0.01 = (247)
Pumps and fans x %01 = 1249}
Electrieity for [lghting # x0.01 = {250}
additional standing chargss {251)

Total enengy cost {240)...[242) + (245).. {254} = {255}

1la. 5AF rating - individual heatisg systems including micro-CHP

Energy cost deflatar {Table 12} : {256)

Energy cost factar {ECF) {257)
SAP value 8290

SAP rating (section 13) : ' {258
[ o

17a, C0; emissions - inoiyidual heating systems including mirrg-CHE

Enargy Emlsslon factar Emlsslons
KWhyear kg COL/kWh kg COsfyear
Space heatg - maln syscem 1 . - 261

Water haating 206542 x = [264)
Space and water heating (261} + (262} + {263] + [264) = [265]
Pumps and fons 0 x ] 267)

Electcity for Nghting 27166 X = (268)
Total COy, kgfyear {265)..4271) = (272)
Owellng €O, emlsslon Fate . o o cewsen oo iamee - . @sims[_Tsa | tz3)
El valie

El rating {sectlon 14) (#74]

Elband

. Primary energy - individual heating systems including micro-CHPp

. Energy Primary factar Primary Enargy

WWh/year KWhfymar
Space heating - main system X = [261)
waterheatng : - [ mse e
space and water heating (261) + (262} + (263] + [264] = {265)
Punps and fans _ x = (267)
Efectriclty for lighting X = (268)
Primary energy kWhyear (272
Diwvelling prirary energy rate kwWh,/m2fyear [273]
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TER Worksheet
Design - Draft 0 NHEB

Thiz deslgn submission has been carrled out using Approved SAF software, IChas been prepared from plans and speclcatfons and may not reflect the
praperty ag eanstructad,

AMriomnsimpeon EC

. | —

—_—

sjogpos |

T

¥4 5% 43 Oaklands Road , Bromley, BA2 351

1. Qwerall dwelling dimensions

Area {m?) Au_ar.ag"a storay Volumas (m")
halght {m}
Lowest cccupled la) x (2ay .= 185, G (3a}
Total floar area t1a) + {1b} + [Ac} +{1d). f1n] = {41
[helling wolume (3a) + {3b)+{3c) + (Ad}..{An) = (5}
1. Ventitation rate
m* par hour {—

Mumber of chimneys xd0= I:Il [6a) )
Mumber of open fluss IIl K20e l:_E: [Ehy
Murber of Ingermitent (ans |I| x10= {7a)
Wumber of passlve vents x10= El {7h}
Number of fiveless gas fres . E{ X4 = I:Il {7c}

BAlr changas par
hour
Inflitration due to chimneys, flues, fans, P5Ys {6a) + {Bb) + {7a) + {7h) + (P = +[5) = 2]
ff o pressurlsation test fias been carrled owt or 15 Intended, proceed ta {17], otherwise continue from (3] te (15)
Alr permeability value, 50, exprassed In cuble matres per hour per square metre of envelope area 13
i lidkid v air per e Ly value, then (A8) = (17} + 20) +{8), otherwse (18] = (16) ~ - S f18)
Wumber of sides on which the dwelling Is sheltered I::I {19
Shelter factor 1- [0.075 X [19)] = (20)
Infiltratlon rate Incorporating shelter factor (18)x (20} = (21}
Infiltratlon rate modIfled far monthly wind speed: . f.
Jan Fab . Mar Apr May lun Jul Aug Sap Dt Nov Dec

MWanthly average wind speed from Table U2

[ 510 | swoo | a0 | a40 [ 430 [ 320 | 280 [ 370 [ 400 [ a3c | aso | a7e |(22)
Wind factor [22)m < 4 . .

[22a | 225 [ 123 | 2120 [ 108 [ o085 | oos [ 093 | 100 { 108 [ 133 [ 118 |f22a)
Adjusted Infiltratlon rate [allowing for sljelter. and wind factor] {21) x {22a)m

[ 45 | o044 | o043 [ o038 | o038 | 033 | 033 | o3z | oas | o2 | ¢33 | od1 |{2en
Calculate effective alr change rate for the applicahle case:

IF mechanical ventilatlon: alr change rate through system [23m)
If balanced with heat recovery: efflciency in % allowing for in-use facter from Table 4h [23c]

di natural ventilation or wheole house posltive Input ven Hlation from foft
T oeo | oso | o059 [ o057 | 057 [ ess | oss | 055 | o056 | 057 | o058 | 058 |(24d)
Effectlve alr change rate -~ enter (24a) or (24b) ar (24c) or (24d) In [25])
[ os0 | o6 | o059 | o057 | o57 | o056 | o656 | o055 [ pse | 057 [ 0% | 058 | {5
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3. Heat losses and heat loss parameter

Elament Gross OpoanTngs Met area Iyalpa Ax UW/K E-value, AxK
- area, m* m? &, m* W m2K ki K b i
Door [ 180 |x[ loo {=[ 280 | (26}
Window [ 1236 Jx[ 133 |=[ 1629 | (27}
External wali [ 7704 x| 018 ]=| 1389 | (22a)
Party wall [ 450 |=x[ coo |=| oo | (a2
Roof 2260 |x[ o013 |=[ 294 ] {30}
Total area af external elemants T4, m? : (31}
Fahre heat lass, WK = 3{A = 1) (26)..0300 + [32) = [EE)]
Heat capacity Cn = TIA X K} (28)...(30} + {32) + (32a}..432¢) = {24)
Thermal mass parameter [THP) In klfmK {35)
Thermal brldges: {1 x W) caloulated using Appendly K . 136)
Total fabric heat loss {33} + {36) = 134
lan Feb Mar Apr May Jun Ju AL Sap Oct Hov Dac

Ventllation heat loss calculated monchly 0,33 2 £25)m x [5) _

| 3673 | 2649 [ 3626 | 3517 | a7 [ 3402 [ 3402 | 33ma | 2430 [ 3497 T 3538 [ asz21 |33
Heat transfer coefllclent, WK {37}m + (38]m .
[ w02 | s079 | 8055 | 7945 | 7926 | 7831 | 7831 | 7hia | 7858 | 79.26 | 7967 | 8010 |

Average = T(38]1..12f12 = {38)

Heat loss parameber (HLP), WK [39)m + (4)
[ams [ zoo | 208 | 107 | 207 | 105 | 105 | 1o5 | 106 | 107 | 107 | 18 |

Average o F(40}1..12{12 = 40)

Murmber of days In mohth (Table 1aj
| 3100 | 2600 | 3100 | 30.00 | 3100 [ 3co0d | 3100 | 3po ] 3000 | 3100 | 3000 | 3100 | (a0}

& Water heating enenty requirement
Assumed oooepancy, M (42}

Annual average hot water usage |n litres per day Vi @verage = [25 x M} + 368 §9.90 (43}
..... C e e .. "IE'I'I FBb er Ap'r .. Mav_ JI.II! e jui Iq-U.E Sep a:t HU\P DEE

Hot water usage In lltres per day For gach month Vd,m = factor from Table 1e 4{43)
| 9880 | o529 [ w170 | 8820 | gaso [ sosr | 8091 | s4s50 [ sein [ o170 | o529 [ 9ags |

F[441...12 = (44}

Fey cantent of hot water used = 4,38 x Vdm xnm x Tro/ 3600 kwWh/month (see Tables 1b, 1c 1d)
[ 146.65 | 12825 | 13235 [ 11539 | 11072 [ 9554 | 8853 | 10150 [ iozer | 11981 | 13078 [ 142.02 |

TAS)L..12 = [45)

Distributlon loss 015 x (5m

[ 2200 | 1924 [ 3985 [ 2730 | 1661 [ 1422 [ 1328 | 1524 | 454z [ 1797 | 1963 | 2130 | (48
Water storage Ioss calculated faf sach month {55) x {(41)mi

| coo [ ooo T o0oo | ooo | ooo [ oco | ooo | ooo | oo | ooo | ocoo | ooo | isel
IF the vessel contalns dedicatad solar stnrﬁge or_dea!v;gted WWHRS (56]m x [{47) - V&] +[47), else (SE)

[ 000 | ooo | ooo | ooo | oao | ooo | ooo | Ooo | ooo | coo | 000 | 000 |(57)
Primary ¢lrcult Inss for each month from Tahle 3

[ oo | ooo [ voo [ oo0 [ ooo [ ooo [ 000 | coo | ooo | aoo | ooo | ooo |53
Combl lass for each month from Table 3a, 3b ar 3c

[ 5039 | 4386 | 4673 | 43.45 | 4306 | 2990 | #4123 | 43.06 | 4345 | 4673 | 4699 | 50235 | (61}
Total heat required for water haatlng calculated for each month 0,85 x {45)m + [46)m + {57m + [59]m + {51)m

[ 15704 | 17212 | 179.08 | 158.83 | 15278 | 13544 | 129.76 | #4465 | 146.25 | 16654 | 177.77 [ 19041 | (62}
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Solar BHW input calculated vsing Appendix G or Append|x H
[ ooo | ooo | ooo | oo0 | oo | voo | ooo | ooo | ooo | ooo | ooo | ocoo |3
Output from water heater far each ronth (EWh/month] {62)m & (53]m {
| forna | dv202 | tooon | asems | 1s3ve | 13544 [ aoo7e | aades | aa62n | asesd | a7y | 1924 |

7{6a)1..12 = {64)

Heat galns from water keating (kwihfmonth) 025 % [0.85 % [45)m + [G1}m] + 0.8 = A6 m # [S7)m + (521m]
| 6236 | 5361 | 5560 | 4923 | 4758 | 4124 | 2974 | 4453 | 4504 | sasz | 8523 | ses2 |(s9)

. Internal gains

Jan Feb Mar Apr May lun Jul Aug Sap Dct Nov Dec

Metahollc galns (Table 5)

(11726 [ 11726 [ 11726 | 13726 [ w726 [ 11726 [ a17.06 [ 11726 [ wi7es [ 11726 [ 13728 | 11728 | teed
Lightlng galns [caloulated In Appendls L, equation [9 or L9a), also see Table 5 .

| 1968 | 1748 | 1422 | 1076 | 805 | 679 | 732 | 554 | 1281 | 1626 | 1888 ) 2023 |i67

Appliance gains {clculated In Appendlx L, equation 113 or L13a), also see Table 5

| 20705 | 20020 | 20375 | 192,26 | 17771 | 16403 | 15400 | 152.75 | 15816 | 160.60 | 18424 | 19792 | (58
Cooklng galns {calculated in Appendix L. equation L15 or L15a), also see Tahle 5 :

| 3473 | 3473 | 347 | 3a73 | 3ama | 2493 | sama | sz | a3 | 34.?3..|.54.?3 [ 2473 | (6w

Pump and fan galns [Table Sa} _ - -
| 306 T aco | aco | aco | s3c0 | 300 | aco | 300 | 300 | aco | o0 | aoco |(m)

Losses e.g. evaporation (Table 5)
[ 9381 [ o3 [ 5381 | -09.61 | 9381 | o381 [ 031 | 0381 | 9381 | 9381 [ 9381 | 93m |7y

Water heaklng galns (Table 5}

[ 624y | w8 | 7485 | egay | 639y | sroe | 5342 | seay | s256 | ewas | 7671 | #od0 |{72)
Totalinternal galns [66)m + (67w + (B8)m + {69 + (70 m + {71}m + [72m ]

| a70.a8 | as7.64 | a54.00 | 33257 | 31088 | 280088 | 27sm4 | 28334 '| 20471 | 31637 | 34111 | 35073 | (73)

&, Solar gains

Arccess factar Araa Solar flux E FF Galng
Tah_la &d m? Wim? spaciflc data spaclfic data W
- eeoenoo oo : ar Tahle Gh ‘or Teble 6o =
SouthiMest [ o7 x| o08a V[ 2670 |xoox] o0& |x|[ o7 |=[ =45 [im
NorthWest | o077 x| 288 |« 1128 [xoex| 063 x| o [w«[ 993 |1
Northwest | o054 |x| 504 |x[ 1128 |xosx| o063 x| e7o |=[ 1240 |1
Marth [ 054 | x| o1 | %[ 1063 Jxcox[ o083 |x[ e |=[ 168 |74 _
NarthEast [ w54 | x| 226 || 3r2e wosk[ oves  |x[ 070 |- s2_us
East [ o054 |x| o072 |x| 1964 |xomx| o063 x| o7 |=| 303 |

Solar galns in watts §(F4im...[82)m

[ atdae | z0al | 13738 | mavs | amosms | 2vess | 27854 | 22655 | 1378 | @657 | S1S2 ) 3427 |e3)
Total galns - Internal and solar {73)m + (83]m

| a1184 | aas.a5 | 40141 | 54733 | 50178 | 58651 | 5esas | sooso | assdo | 41204 | 30263 | 39400 |(sa)

7. Mean internal temperature [heating seasan|

Temperature durfng heating perlods In the vlng area from Table 9, Thi['C) 21.00 {85)
Jen Feb Mar ApT May Jun Jul Aug Sep Oct Mov Dec

LMtilization factor for gains for Iving area nil,m [see Table 9a)

[ 200 | 200 | o080 | oo8 | o092 | o077 | o600 | 067 | 0o | o093 | 100 | 100 |iss)
Mhean Interaal temp of lIving area T1 (steps 3 bo 7 in Table 9c)

[ 1580 | 1991 | 2033 | 2045 | 2008 | angd | 2009 | 2008 | 2084 | 2047 | 200 | 1378 |em
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Temperature durlng heating perleds In the rest of dwelling from Table 9, Th2{'C)

[ 2001 [ 2001 [ 2001 | 2003 | 2003 | 2004 | 2004 | 2004 |

2000 | 2003 | 2002 | 2002 |¢e8)

f ‘satlon factor for galns for rest of dwelling n2,m

[ 100 [ 100 | oos | oor | o8 | ose | o4 | 055 |

085 | o0o9a | 100 | 100 |39

hdean Internal temperature In the rest of dwelling T2 [follow steps 3 te 7 In Table 3¢)

[ 1840 [ 1856 [ 1880 [ 1936 | 197y [ 1998 | 2002 | 2008 |

1989 | 1938 | 1882 [ 1838 | (o)

Living area fraction
hdean Inktarnal vemperature for the whole dwelling fLAx TL+{1- LA x T2

Living area + (4) = (1)

[ 1888 [ 1513 | 19.41 | 1982 | 20048 | 2037 | 43 | 2043 |

2029 | 1084 | 1835 | 1887 (e

Apply adjustment to the nmean Internal temperature fram Table e where approprliate

[ 1gos | 1813 [ 1941 | 1982 | 2008 | an3e | 7043 [ 2043 |

2029 [ 1984 | 1835 | 1897 |(93)

B, Space heaking requirement

Jan Feh Mar Apr May Jun Jul AUE Sep Oet Now Dac
Utilisatlon facbor Fior galns, m
[ 200 [ 200 | o9 [ 097 [ o8y [ 072 [ 052 [ oeo | o&r | o098 | 1oo | 100 | (a4)

Useful galns, nmGm, W {94)m % [B4)m

[ 410081 | 44650 | ame.37 | 52e.90 [ s27.10 | d2156 | 295.11.|' 305.40 | 397.56 | 404.35 | 390.77 | 39322 | (95}

pl‘" 1thly average external temperature from Table L1

[ 430 [ 450 [ e50 [ 8s0 | 1170 | 1460 | 1660 | 1640 |

1440 | 1060 | 7ic | 420 | (o)

Heat loss rate for mean Internal temparature, Lm, W [[39)o x [{93)m - {96)m]

[1189.73 [ 114533 | 1039.85 | 862.72 | 672.36 | 453.40 | 300.22 | 21471 [ 42637 | 73224 | ovs.20 | 118296 | (97)

Space heatlog requirement, kwhfmonth 0,024 » [[97)m - [95]m] x (d1)m

[ 57952 | a7234 [ a11.82 [ 24200 [ 108.07 [ oon | o000 | o000 [ coo | 24403 | 42151 | 50757 |

Space heatlng requlrement kWh/mi/year

F{O8)1..5, 10...12 = (98}
(28} + (4) {99)

o3, Enorgy requirements - individual heating systems including micro-CHF

Space heatlng

Fractipn of space heat.from_secondaryfsupplementary systam (table 11)
Fractlon of space heat from maln systemis)

Fractlon of space heat from main system 2

Fractlon of total space heat from maln system 1

F tlon of total space heat from maln systent 2

E‘ﬂl’cl.enqr of maln system 1 (%)
Feb Mar Apr lun Jul Aug

Jan Mlay

Space heating fuel (maln sysbern 13, kK¥Wh/month

(201}

1-{201)= {202}

(202)

{202} x [1-{203)] = {264)
{202) x {203) = {205)
(205)

Sap Det Now Dac

[ 620.47 [ sos.72 [ daosa [ 26113 [ 11571 | oo

[ oo [ ooo [ ooo | 2612y [ 45120 [ 629.08 |

Water heafing
Efficlency of water heaker

Fl2113.5, 10,12 = azesen | (i1

[ 6760 [ 2746 | =708 | 82613 | saas | =pao

[ 30 | 2030 | sos0 | seol | a7as | s7ed | (a7

Whater heatlng fuel, ¥Wh/manth

| 22492 | 19679 | 205.65 | 18442 | ie2es | 16367

| 16160 | 19014 | 18213 | 193.62 | 203.59 | 215,45 |

Annual totals
Space heating fuel-maln system 1

Watet heatlng fuel

3{2193]1...12 = {212)

285,60
2304.06
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Electrclty for pumps, fans and eledrle keep-hot [Table 4F)

central heating pump or water pump within warm alr heating unlt {230}

boller flue fan A45.00 {23{.
Total electriclty for the above, KWh/year {231)
Electricity for llghting (Appendix 232)
Total dellvered energy for all uses {211)...{221) +{231) + [232)...{237b} = (238]

10a. Fuel costs - individual heating systems including micro-CHP

Fual Fuel price Fual
kWhfyear cosk Efyear
Space heating -maln system 1 x w0 = [240]
Water heating x X 0.01 = [247)
Pumps and fans X x0.01= m [24%)
Electriclty for lighting x X0.01 = (250)
Additlonal standing charges {251)
Total enengy cost {240)..{242) +(245]..{254] = [255)
11a, 54F rating - individozl heating systems including miceo-CHP
Energy cost deflator [Table 12 ' 256)
Energy cost Factor (ECF) 2d

SAP value BlLEl
SAP ratlng (sectlon 13} BZ [258]
SAF band

12a. €O ormizslons - Individual heating systams including micro-CHP

Erargy Emlsslon factor Emlsslons
kWh/yaar kg COzfiidh kg €O, fyaar
Space heating - maln system 1 AJE5.60 X = Fo8, 6% [261)

Water heatlng 204,06 ¥ 032 = {264)
Space and water heating [261) + (262] + [263) + (264) = {265)
-=Pumps and fans S PP i | PR X o= {262

Electricity for Ilghting 34760 X - 268
Total 0Oy, kafyear (265)..0271) = {272)
Dwelling CO; emlssion rate (272} + A= (273)
El valua .',':

El rating {sectlon 14) {274)

£l band |

13a. Primary energy - individual heating systems Including micro-CHP

Enargy Primary factor Primery Energy
kWh/fyaar kWhfyaar
Space heating - maln system 1 x = 4008.43 [dal)
water heatng : : -
Space and water heating (261} + [262) + (263} + [264) = [265)
pungs and fas x - [Cms_Joes
Electricity for lighting X - {26)
Prwary energy kWhfyear (272}
Dwelling primary energy rate kwWh/mfyear (273}
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TER Worksheet
("-"rsign - Draft O NHER

This destgr submilsslon has been carried out using Approved SAP software. It has been prepared from plans and speclffications and may not refleck the
proparty as conskracted,

[ Mr’.lahn Slmpmn

2

A[sons.

F{at E 4 8 43 [}aklands Road Brnmle-,,r, BHI 35L

1. Overall dwelling ditmer sions

Area{mi) Auaf:gq storay Volume [m?)
helght [m)
Lowesf occupled (la] x (2a} = 13138 {3a}
Total floar area {1g) + (1b) + {10 + {1d)...{1n} = (4)
Owelling volume (3a} + [3b) + [3c] + (3d)...[3n] & 5]
2. Ventilation rate .
m® per hour

l;l Mumber of chlmneys x40 = |II {&a)
- [0 e
LB {72
k0= [0 ]um)

xao- [ o o

MNuarmber of open fluss
Wumber of Intermlttent fang
Nurmber of passive venks

Number of flueless gas fres

it

Alr changes par
hour
Infttration due ta chimneys, fues, fans, PSVs (5a] + [EW) + [7a) + (7b) + [Fr) = +{5}= (%)
If @ pressurisatfon test has been corrfed out or f5 intended, proceed to f17), otfierwdse cantinue from (4} to (16} ’
Alr permeabllity value, 650, axpressed In cublc metres per hour per square metre of envelops area [17}

“ [FhdEd B aTF pErmeabllity value, the (18) = H17) + 20} +(8), otharwise [18) = {16) = 70 o oon (18}
Number of sidas orr which the dwelling Is sheltered [z o
Shelter factor 1- [0.075 x1i9]] = (20}

Inflkcratlon rate Incorporating shelter factor (18} x (209 = {21}
{ TWration rate madifled for monthly wind speed:

Jan F=h Mar Apr May Jun Jul A Sep Qct Mov Due

&

Wonthly average wind spead from Table U2

[ 510 | spo | 490 | 440 | a30 | 380 | 380 | 370 | 400 | 420 | 450 | azo |
Wind Factor f22im+ 4 ._

{128 [ 125 [ i23 | 110 | 208 [ o095 | o9s | asz ] seo ] 18 | 1313 T 118 J22a)
Adfusted Infiltration rate {allcwing far shelter and wind factor) [31) < (22a)m

| D44 [ o043 | o042 | o038 | 037 [ o32 | 03z | o232 [ o34 | o037 | 038 | o040 |2

Caloulate effective alr changs rate far the applicable case;

1If mechanfcal ventllatlon: alr change rate thraggh system [22a)
if balanced with heat Fecovery: efflclency In % allowing For in-use factar fram Table 4h [23c)
d} natural ventllation or whale house pasitive tnput ventilatlon From loft

| 060 59 | o59 | 057 | os7 | o055 | as5s [ oss | o5
Effective alr chanpe rate - enter [24a) or (2b} or [24c) or {24d} In {25)

[ ose | o059 [ 089 [ 057 [ os7 [ 055 [ 055 | o055 [ 056 | 057 | 057 [ osg |25
O

057 | 057 [ 058 | (244
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3. Heat losses and heat loss parameter

Elamant GAross Openings Mat araa U-valua Ax UWIH w-value, ANK, _
frea, m? m? A, mF WimeH k1imEK kMK ( “._
Daar | 180 x| 100 |=| 120 | {26)
Windiow | 7oe x| 133 |=[ 1058 | {27}
External wall | 4488 | x| o1 |=| Bos | (29a)
Party wali t 1760 | x| ooo |=] noo | (a2}
Roaf [ 1560 | x| nax | ={ 203 | (a0}
Total area of externzl elements T4, mt (31}
Fabrlc heat loss, W/K = FjA » U} (26)...{30] + {32) = (33)
Heat capacity Cm = 3{A x &) (28)..£30) + [32) + (322)..{32e) = (34]
Thermal mass parameter (TRP) In klfm?K [33]
Thaomal biddges: Yi1 % B calculated gsing Appandiy K [3E]
Total fabric heat toss (33) + [36) (379
Jan Feb Mar Apr May fun ul hug Sap Oct Moy Dac

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

[ 2580 | 2564 | 2548 | 2474 | 2461 | 2396 | 2396

| 2382 [ 2421 | 2461 | 2988 | 2518 | (39

Heat tranifer coefflclent, WYE (37}m + [38]m

| sa59 | 5443 | s427 | 53m3 | s3do | same | 5076

| 5264 | saoo | 5340 [ 5362 | sase? |

Heat loss paramater [HUP), W/m*K (39]m + (4}

Average = 3(391...12/12 = 53,52 [am

102 | 102 | 180 ] A00

[ 100 | 101 | 102 | 102 | 103 |

| 104 [ 104 [ 103 |

Mumber of days in marth (Takle 1a)

Average = 3{40J1..12/12 = {40)

| 3100 | 2800 | sico | 3ooo | 3100 | 3006 | 3100

[ 2100 T 3000 | atoo | 2000 | 3100 |iam)

4, Water heating energy requirerent

Assumed oeeupancy, N

(42}

Annual average hot water usage In litres per day Vid average = (25 ¥ Nj + 36 (43}
- lam- - o Fel - -Mareesc cApr —o-May- - lun Jul Aug - . Sap - et ... -Mav -~ Dae.
Hot water asage In litres per day for each month Vd.m & Factor from Table 1o x {43])
[ 6374 [ 8069 | 7765 | 7460 | 7156 | 6851 | €251 | 7L56 | 7460 | 77.65 | 8069 | 8374 |
Tz = sIaEL | [49)
Erergy content of hot water used = 4,18 ¥ W ¥ b Tin 2600 kWhfmenth (see Tables 1k, 1e 1d)
| 12418 [ 10861 | 11208 |“53?.?1 [ 9376 [ sowo | 7497 [ ss03 | 8706 [ 10146 [ 11075 | 12026 |

S5 12 i4s)

Dlgtribstiom loss 0.5 % (45)m

[ 1863 [ 1629 | 1681 [ 1466 | 2406 [ 1224 [ 1125 | 1200 | 1306 | 1522 | 1661 | 18404 |4}
Water storage loss calculated Far éac.l] month (55} % [41}_m

| ooo | aon ]'u'.un | oo | ooo ! ooo | o0oo | oo | ooo | oo [ coo | oo |(sE)
If the vessel contains dedicated solar 5mr'age ar dec_flgl:ateti WINHAS [56])m x [[47) - Ws] + (47} else [56]

[ ooo | o000 | ooo | ooo [ coo | ooo | o000 | coo [ ooo | ooo | too | oo |{5H
Primary clrenlt [pss Foreach month from Tahle 3

[ oo | ooo | ooo | oco [ ooo [ ooe [ coo [ ooo | poo | ooo | ecoo | ooe |59
Combl loss for each month from Table 3a, 3boor 3o

[ ase7 [ 3714 [ 3957 [ 3679 | 3647 [ 3379 | 3491 | 3647 | 3679 | 3957 | 3979 | 4267 | 5w

Total heat required for water heating calculated for each month O.85 x (451m + (46 + (57 m + [59)rm + [E1)m

[ 166.85 [ 145.75 [ 15169 [ 13450 [ 12022 | 12469 | 10088 | 12249 [ 12385 [ 14102 | 15052 | 162.94 | a2
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[ 100 T oso | ome | o4 | o83 [ 062 [ 042 [ o046 | 024 [ 055 | 093 | 100 |ieo)
Mean Internal temperature In the rest of dwelling T2 {follow sieps 3 io 7 In Table 3c)

(1860 | 1289 | 1920 | 1960 | 1991 | 2006 | 20.08 | 2008 | 2001 | 1964 | 1940 | 1866 | (s,
Living #vea fraction Living area + (4] = {91}
Mean Internal temperature for the whole dwelling fLA x T1 4+{1 - A x T2

(1938 | 1s54 [ ases | 2024 | 2041 [ 2054 | 2057 [ 2057 | zos0 | 20a7 | 1972 | 1935 |te2)

Apply ad|ustment to the mean Inkernal temperature from Table 4e where appropriate

| 1938 | 1054 | 1961 | 2044 | 2041 | 2054 | 2057 | 2057 | 050 | 2047 | 1972 | 1835 fray

8. Space heating reguirement

Jan Feb Mar Apr May Jun Jul Aug Sap Det Nov Dac

LMIsation factor for gains, qm _

| oo | 0o | oos | ooa | o2 | o6 | o4 | o052 | oza | o085 | o09e | 100 (a4
Useful galns, nmam, W [(30im x (B4)m

[ 34034 | 36769 | 415.06 | q25.68 | 39558 | 20029 | 207.64 | 21654 [ ace.91 | 34694 | 33628 [ 33no1 | (35)

fonthly ayerage external terperature from Table L1
[ a30 | a90 [ 650 | s90 [ 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 [ 420 | (9s)

Heat logs rate for mean Internal temperature, Lo, W [{39)m x [{93)m - (96}m]
| #2308 | 797.08 | 722.12 | 601.87 | 465.03 | 313.63 | zug.qﬁ_.l 219.43 | 339.19 | 511ii | 677.93 | 81776 |{9i'
Space heating requirement, kwh/month 0.024 » [[97)m - (25)m] € {dijm
[[353.21 [ 27545 | 220.45 [ 12686 | 5167 | 000 | 000 | oo0 | ooo [ 12214 | 24566 | 35148 |
S[9B)1...5, 10...12 = {98
Space heatdng requirement kwh/mifyear (92] = (4] (25

9a. Energy requirements - individual heating systems including micro-CHP

Space hoatlng

Fraction of space heat from secandaryfsupplementary system (table 11} (201])

Fractlon of space heat from maln systemis) 1-xa1y= {202}

Fractlon of space Beat from maln system 2 (202}

.. Fractton of total space heat from main system 1 R e .. (202 » [1- £203]] = 1.00 .| (204}

Fractlon of total space heat from ntaln system 2 [202) x {203) = [205)

Efficdency of maln system 1 [4) (208}
lan Feb Mar Apr . May Jun Jul Aug Sep Oct Now Dac

Space heating fuel {maln systemn 1), kWhfmonth

{

| 37817 [ 29450 |.24d60 | 13582 | 5532 | ooo | ocoo | ooo | ocoo | 13077 | zeaoz | amraz | G-

21115 1032 = 138930 | {211

Water heating
Efflclen oy of water heater

[ 8689 [ aa63 | 8608 | 24090 | 8203 | moao | 2030 | 8030 | 8030 | 8469 | 8628 | 8700 |i217)
Water heating fuel, kiwh/month

| 192.02 | 168.25 | 17647 | 15841 | 157.02 | 149283 | 13684 | 15254 | 15423 | 1m651 | a7a40 | 12738 |

3f219a)1..12=| 1%cE60 | (2i%)
Annual totals
Space heating fuel - maln systenm: 1 1R55.30

Water heatlng fusl
Electricity for pumps, fans and electric keep-hat (Fable 4f)
central heating pump or water pump within warm alr heating unlt (230c)
bolter flure fan {230e)
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Tatal electricty for the above, kiWwhfyear {231

Electclty for llghting (AppendLe L) {232)
{ I delvered enerey For all wses {211)..{224) + (231) + {232)...{237b) = {238)
102, Fuel costs - individual heating systems including micro-CHP
Fusgl Fual price Fusl
kWh/year cost Efyear
Space heating - main system 1 1l x001= {240)
Water heatlng X 342 x001l= [247)
Pumps aind fans X % 0.01 = (245}
Electricity for lighting x X001 (250}
Additional standing charges (251}

Tolal energy cost {240).. {242) + {245)...(254] = (255}

11a. AP rating - indivitugl heating systerms including micro-CHP

Energy cost deflator [Table 12) : (256)
Energy cost factor [ECF) {257}
SAP value
SAP rating [section 13} {258)
[ bend

i2a. €Oy emissions - individual heating systems including micra-CHP

Enargy Emleslon factor Emlzslons
kwh/fyear kg COz/lWh kg Oz f year

Space heating - maln system 1, 1889.30 K 0.22 - {261)

Water heating x - {264]

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

pumps andens ’ . e

Electrlelty for Nghting ) x = (268}

Total COu, kafyear {265)..0271) = (272}
i o= Dwalling-COzemission rate .- P - Ceeee oo . (2724 m [273}

El vajue

El rating (section 14] [274)

§a. Primary enorgy - individual heating systeras inelugding micra-CHP

Energy Primary factar Frimery Enargy
kWhyaar kWh/fyaar
Space heating - maln systern 1 . x = (261}
Water heating x = (264}
Spaca and water heating (261} + (262) + (363) + (269) = {255}
Pumps and fans x - (267)
Electricity for lighting ¥ = (Z5E)
Primary enargy kWhfyear [272)
Owvelling primary energy rate kKWh/m2/fyear (373}
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TER Worksheet
Design - Draft 0 NHE{R

This deslgn submlsslon has been carrfed out using Approved SAP software. |t has been prepared from plans and speclfications and may not reflect the
property as constructed,

l Wr Jnhn Slmpsan

- [Flat 94 & 45 Uaklands Road Bmmle'.r, BHI 35L

1, Dwerall dwelling dimensians

Araa [nd) Average storey Volume {m'}
helght [my)
Lowestaccuie ComJua « 3w Juw - [wm Jow
Total flogr area (18] + {1h) + {1c] + [1d)...{1n) = 57,70 (4
Drwelllng volume (3a) + {3b) + (30) + (3d)...[3n) = (5]
1. Ventilakiar rate
m* par hour i'_

Mumber of chimneys III xa0= 1I| [Ba)
Number of open fues E x2= II] {6k}
Murnber of Intermittent fans x 10w {7a)
Mumber of passive vents : IIl x10= III 7k}
Mumber of Aueiess gas fires . II' ®d0= IZI (7

Alr changes per
haur

InfMtration due to chimneys, flues, fans, Pavs {6a) + [Ehj +(7a} +{Fb} +{7c] = +(5] = (3}
If 0 pressurisation test hus been carred aut or Is Infended, procesd to (17} otherwlse continie from [9) o (16)

Al permegblilty values, g590, expressed In oable metres per hour per square metre of envelope area (17}
IF based an alr permeability valus; then {18) = [{147)% 207 +{8); otherwise {18} = {15} - . . (18}
Mumber of sides on which the dwelling Is sheltered IIl (15}
Shelter factor 1. [0.075 x{19]] = {20)
InfTitratlen rate Incarporating shelter factar (18] » [20) = {21
Inflitratlon rate modified for monthly wind speed: {

Jan Feh Mar Apr Mey Jun Jul Alg Sep Oct M o Gec

tlonthly average wind speed from Table U2

| 500 | 500 | 490 | 440 [ 430 | 380 | 380 | azo | 400 | a30 | 450 [ a70 |29
Wind factor (22)m + 4 .

[ 236 | 225 - 123 | 110 | 108 | o858 | o9 | oes | 100 | 208 | 113 [ 112 |(22a)
Adjusted Inflitratlon rata {allowlng for shelter and w]nﬁ f'?ctur] {3 x{22ajm

[ 047 | va1 | 040 | ua6 | 036 | o0ai | o031 | 031 | 033 | 036 | 037 | o3s |{22h)

Calculats effective alr change rate for the appllcable case:

If mechanical ventilation: air change rate through system WA (23a)
[F balancad with bheat recovery: efflclency In % allowlng for In-use Factor from Table 4h 23c]

dj natural ventilation or whole house positive input ventllation fram loft
[ o059 ! oso | oss | os57 [ o56 [ o055 [ 055 [ o055 | o055 | o056 | 057 | 058 | (24d)
Effecthia alr change rate - enter [2da) or (24h) qr (24ch of (2dd) In [25)
[(ose | o5 [ oss [ o057 [ as6 [ o055 [ 055 [ o55 [ oss | o056 | o057 | os8 |29
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3. Heat [asses and hest toss parameter

Elrrmant Gross Dpenings Heat area U-valua AxUWK K-walum, ANK,
area, m* m* A, m? W/im2K KlfmiK kifK

Windaw [ 915 |x[ 133 |=-[ 1213 | {27}
Daot [ 180 | x| 100 |=[ 120 | {26)
External wall [ 5645 |«| 018 |=[ 1016 | {29a)
Party wall [ 1330 Ix| owo J=]| ooo | {32)
Rook [ 1900 jx[ 013 =] 258 | {309 ;
Total area of external elements Th, mt (31}
Fabric heat loss, WK = ItA x U) [2E)...(30) + (32} = 33)
Heat capacity Cm = T{A x k) (28)..{30} + (32) + [324)...{32e} = {34)
Thermal mass parameter (TMP) In KIfm?K (35)
Thermal hridges: S{L K W) catcutated using Appendix K f36]
Total Fabric heat loss {33+ (36} = {(37]

Jan Fub Mar Apr May Jun lul Aug Sep Oct Mev Dac

WVentllatlon heat loss caloulated monthly 033 3 [25]m 2 [5)

| 2802 [ 2786 | 2#70 [ 2694 | 2680 | 2615

| 2615 | 2602 | 2640 |

Heat transfer coefflclent, WK [37)m + [3BIm

2600 | 27.08 | 2739 |3

( [ 6170 | 6162 | 6146 | s071 | 6057 | 5841

[ 5991 | so70 | epa6 | 6057 | 085 | 6115 |

Haat loss parameter (HLF), Wm2K [3%m+ {4}

Avarage = 5(30)1...12/12 = fas}

Humber of days In maonth (Table 1a)

| 107 | 107 | 107 | 105 | 105 | 104 | Tod | 104 '| C104 | 105 | 105 | 105 |
' Average = SHA0)L..12/12 = [4a)
[ 3100 | 2800 | 3too [ 3000 | 3roo | aooo | 3100 ] 310D [ 3000 | 2100 | 2000 | 2100 | (ag

4. Water heating anergy requUiremcnt

Ascumed ccocupancy, N

Annual average hot water usage In litres per day Vd,average = (25 % N + 36

(42}
(a3}

“-Jan Fab -~ May Apr. - - May - -Jum o=l - —-- Aug Sep Qct Moy Dec )
Hot water usage In [lires per day for each month Yd,m « factar from Table 1o x 143) ]
| 7273 | 7492 | 7811 | 8130 | 8449 | 8767 |

[ 8767 [ s4a0 | m30 [ a1z | 7492 | 1173

[ gy content of holb water used = 418 x Vd,m xnm ¥ Tn/3600 kwhfmonth [see Tables 1b, 1c 1d)

S[4411..12 = (44)

{13002 [ 11321 | 11732 T wza0 ] 816 | 8471 | 7845 | anov ]

9115 | 10622 | 11595 | 12561 |

Crlstelu tlon loss 0,15 x [45)m

S(45H. 12 = [45)

[ 1950 [ 1706, | 1760 [ 1535 [ w72 | 1271 | 1177 | 1351 [ 1387 [ ase3 | 1739 | 1289 | (4g)
Water storage |oss calculated For Ear.;.t.l rl_'u:;nﬂ_'l (58] x {4i]m
[ 000 | ooo | ocao | 000 | oo0 | 000 | 000 | oo | oeo | 0op | 000 | 000 | {Se)
If the vessel contalns dedlcated solar stovage ar dedlcated WWHRS (56]m x [[47) - Y] + (47), else {5A)
o000 | 500 | 000 | o000 | 000 | 000 | 000 | ooo | oo0 | oop | ood | o000 |{s7) i
Primary clrcuaft loss For each manth from Table 3
[ ooov [ 000 | coo [ ooo [ ooe [ oo | ooo | ooo | oo | coo | ooo | ooo |isa
Combi lass for each imonth fram Table 3a, 3bor 3c
[Ca4€8 | 3889 | 4143 | 3352 | 2818 | 3538 | 3655 | 3838 | 3852 | 4143 | 4166 | 4468 | (61}

Tatal heat required for water heating cakuk tad for eachmonth &85 % (45 )m -+ {48 m -+ {(571m + [59]m + {51)m

[(174.60 | 15260 [ 15877 [ 14082 [ 19634 | 12008 | 11505 | 22825 [ 12967 | 147.65 | 157.61 | 17055 |i62)
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itllisetion factor for gains far rest of dwelllng n2,m

[ oo T ouwa [ o096 | ooo | o077 | o056 | o038 | va1r | oe7 [ 0oz | 099 | 100 |ees
li. .h Internal ternperature In the rest of dwelling T2 {follow steps 2 o 7 In Table 9}

| 1866 [ 1892 | 1926 | 1965 | 1992 | 2004 | 2005 | 2005 | 2000 | 1968 | 1910 [ 1mez |ion)
Living area fractlon Uving area + (4] = {31)
Mean Internal temperature far the whole dwelling FLAX T1 H1 - A} T2

| 1935 | 1956 | 1985 | 2019 | 204z | 2053 | 2055 | 2085 [ 2050 [ 2020 | 1972 | 1332 [{92)
Apply adjustment to the meap [nternal cemperature from Table 4o where appropriate

[ 1935 [ 3956 | 1985 [ 7049 | 2042 | 2053 [ 2055 | 2085 | 2050 [ 2020 | 1972 [ 1932 ]io9)

B. Space heating reguircmant

lan Feb Mar Apr May Jun dul Aug Sep Gt How Dac

LitllIsatlon factor Far gatng, nim

| ope ] o092 | 096 | 09t | 079 | o6o | 043 | o047 | 071 | eo3 | oon | o099 |(e4
Useful gains, gmGm, W (9d)m x (24]m

| 40232 T a472.49 | 513,52 | 52075 | 26876 | 34475 | 735.19 | 24587 | 35956 | 122.95 | 40090 | ass.79 | tos)
Monthly average external terperature from Table U1 .

[ 430 | 490 [ 650 [ 80 | 1370 [ 1460 | 1660 | 1640 [ 1400 | w060 [ 210 | az0 |tes)
{ _b loss rate fior miean Internal termperature, L, W [{39)m x [{93)m - [96)m] _

| 930.13 | o03.71 | 52072 | 685.27 | sze.3a | 26526 | 23656 | 24800 | 384.93 | 58147 | 76773 | 92445 | (97}
Space heating requlrement, RWh/fmonth 0,024 x [{97}m - {¥5}m] x (41 )i

[ 388.23 [ 26072 | 22860 | 11845 | 4433 | ooo | oo0 | ooo | woo | 11794 | 26412 | 40076 |

398115, 1012 = {2)

Space heating requirement K&h/mtfyear (98] +[4) o9y

&a. Energy requiremnents - imdividoal heating systems including micro-cHP

Space heatlng

Fractlon of space heat: from secondaryfsupplementary system {table 11) (201)

Fractlon of space heat from maln s'fstern{:ﬂ _ - 1-{201}= {203]

_Fractlop of space heal frem maln system 2. - . . . . e . . {202

Fractlon of total space heat from maln system 1 {202} x [1-{203]] = (20d4]

Fractlan of total space heat fram maln system 2 (A0 (208) = {205}

Efficency of maln system 1 (3] {206)
Ian Feb Mar Apr May Jun dul Aug Sep ot Naw Dec

[
Spdce heating fuel (maln systam 1}, k'Whfmonth
| 415,66 | 31025 | 24475 | 12682 | 4746 | o000 | oo0 | o000 | o000 [ 12627 | 26278 | 420.08 |

F214}1 .5, 10..12 = {211)

Water heatlng
Efflclency af water heater _

[ 87.00 | 8664 | 8597 | B462 | e256 | 2020 | 8030 | Bo3o | 6030 | 8449 | s634 | 8713 | 217)
Water heating fuel, KWhfmonth .

| 20079 [ 17613 | 184,69 | 166.42 | 26513 [ w4954 | 14327 | 15671 [ 26148 | 17475 | 182,55 | 19570 |

F{219a)1,.12 = 2060.25 1219
Annual tatals

Space heating fuel - maln systam 1 1982 .08
Watar heating fuel 206025

Electrlcity for pumps, fans and electrie keep-hot [Table 4f)

central heating pump ar water purmp within wamm air heallng unlt {2300)

LIRN: Flat 2 verslon 1
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boller flue fan [*30e) -

Tata electrldty for the abave, KWhfyear {231}
Electricity for ighting {Appendix U {23 1
Total dellverad energy far all uses {211)...{221) + [231) + (232)...[2370) = {238)

10a, Fuel costs - individual heating systems incloding micro-CHP

Fusal Fuel price Fual

KWh/yaar cost Efyear
Space heatlng - maln system 1 ¥ ¥ = {2409
Water heafing X Kool = (247)
Pumps and fans X x 0. = {249]
Electriclty for Ilghting % X 0.01 = (250)
Additional standing charges (251
Total energy cost {240].. (242} + (245).. (254] = {255)
12a, SAR rating - individual heatlng systems including micro-CHP

Energy cost deflator [Table 12) (256)
Energy cost factor [ECF) (257)
SAP value

SAF rating {section 13} a2 (28

SAP band

128, CO; amissions - individual heating systems including micra-CHP

Enargy Emizsslon factor Emlsslons
kwh/year kg CO2/kwh kg Loy fyear
Space hedting -~ maln system 1 X = {261}
waterhstiog x - Cma Jos
$pace and water heating (261) ¥ [262) +[263) + [264) = {285)
Pumps and fans x = (267]
Electriclty for Nighting x - (258
—Tatal €0, kgfyear e e : [265)..{271)=[__ 105500 | (272) -
Dwelllng CO; emlssion rate {2721+ {d) = (2¥a)
El value ’
El rating {zection 14 (274}

El band (

134, Primary energy - individwal heating systems ineluding micro-CHP

Enargy Primary factor Primary Energy
kwh/year kwWh/year
Space heatdng - maln system 1 ¥ = (261)
e o x - B Jos
tpace and water heating (261) + {262} + [263) + [264) = {265)
Pumps and fans x - (267)
Electrlelty for l|ghting ' X - (268)
Frimary enengy kwhsyear (371
Dwelllng primary energy rate kW m2fyear [273)
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TER Worksheet
f ~sign - Draft 0 NHER

This deslgn subralsslon has been carried ouk gsing Approved SAP software. It has bean prepared from plans and speclficatlons and may not reflect the
property as constructed,

M s e 2 ]
i S vty ]
rmose o ost ey T

1. Overall dwelling dimenzions

Araa [m?) Avarage storay Volume [md)
helght [m)
Lowest occupled (13} x (2} = (3}
Total floor area {1a) + {16} + fc} + (1d)..{In} = i)
Dwelling votume i3a] + (3b} + {3c) + {3d)...{3n} = i5)
2. Ventilation rate
ll-' m* par hour

Namber of chimners xio- [0 g
Number of apen flues Ni0m |II (A
tumber of Intermittent fans |I| x10= (¥a)

xio= [0 Jim
wor oo

Alr changas per

Mumber of passive vents

Number of flueless gas fires

hour

Inflltration due to chimneys, flues, fans, P$Vs (6a) + (6} + (7a) + P) {7k =20 | +{5)= {5}

i @ pressurfsotton test has been corted out or Is lntended;_ proceed to (17), otherwise continue from () 1o (18)

Alr permeatillty value, 50, expressed In cublc metres per hour per square metre of envelopa area 117}
* “IF based ofi it perATEability value, then (18] = [{17) + 20] + (8), otherwlise 1) =(16). = - == -~ - {18)

Humber af sldes on which the dwelling [s sheltered (149}

Shelter factor 1-[0.075 2 {13]] = {20}

Infiltration rate Incorporating shelter factor {18} % {20] = {21}

[ *ratlon rate madifled for monthly wind speed:

Jan Feb May Apr May Jun Jul Ayg Sep ot MNov Dac

Manthiy average wind speed from Table U2

[ 510 | s00. | 480 [ a2 [ 430 [ 2an | aes | 370 [ ao
Wind factor (22jm+ 4

[ 18 | 225 | 129 [ 210 [ 108 [ 095 | 055 | 053 | 100
Adjusted Infiltratlon rate (allowing for shelter and wind factor) (21) x {22a]m

[ 046 | 045 | 044 ] ndo | 035 | 034 | 034 | 032 [ 036 | o0as | 041 [ 043 |{2zm
Caliulabe effective alr change rate for the appllable case:

230 | 450 [ 470 |2

108 | 113 [ 118 | (234

IF mechanlcal ventilaton: alr change rate thraugh sysbem {29a)
If balanced with heat recovery; effictency In % allowing for In-use factor from Takle 4h 23]

d] natural ventlfatlan er whola house pesltive input ventilatlon from foft
[ o6t | ob0 | o060 [ o056 | osa [ ose | os6 | o056 | o527 | ose [ oss [ o5 ]izea
Effectlve alr change rate - enter {24a) ar [24k]) or (2ac) or [24d] [n {25}
[ 061 | o060 | opeo | o058 | nse | o056 [ o056 | o056 | o057 | ok | o052 | 053 |29
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3. Heat losses and heat [oss parameker

Elemant Grass Qpenings Netarea L-value A LK K=wralu o, AXK, .
srea mt ot A, md WimK klfm.K kIfK ( K
Door [ 180 |x[ d00 |=[ 180 | (26
Window [ 676 |x| 133 |=[ 896 | 127}
Roof window [ 428 |x[ 150 |=[ 621 | (272}
External wall | #1319 Jx| 013 || 744 | {293}
Party wall [ 260 [x| ooo |=[ coo | {32)
Roof [ 6732 [ x| 013 |=| 745 | {30}
Total area of extemal &lements T4, m? {31)
Fabric heat loss, W/K = FiA x L) {26)..{30) + [32) = 33)
Hesat capadty Cm = 51A x k] {28)...[30) +{32) + {323} [32e) = {34}
Thermal mass parameter (TMP) In kK™ {33}
Thermal bridges: ¥[Lx W) calculated using Append|x K {36}
Total fabric heat loss 33+ (36) = {37}

lan Feb War Apr Moy Jun lul Aug Sep Cct Mow Dac
Yentllation heat Ioss caleulated manthly .33 = [25]m x [5)
2274 P oosg [ s | 2a70 | 2158 | 2006 [ 2086 | 2085 | 220 [ nss | xias | 114 |iae
Heat kransfer coefficlent, WYK (37)m+ (38)m -
[ 6540 | 6524 | 6509 | 6438 | o424 | 63.62 | 6262 | eas50 [ 6325 [ €424 | 5451 | ea.80 |

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

Heat [pss pacamerer {HLF], WK {39 m + {4) _
| 227 [ 227 [ 127 | 125 | 225 | 224 ] 224 | 224 | 124 | 435 | 136 | 126 |

Average w F{40]1.. 12/12 {40}

MNumber of days In month [Table 1a)
[ 3100 | 28.00 | 3100 | sowe | 3100 | 3oon | 3100 | 3100 | sooo | 3100 | 3000 | 3100 |t(am

4, Water heating energy reguiremsnt

Assumed occupancy, N (42)
Annual average hol walei ussge In lues pec-day Vdaverage = [25 % N'] +36 .o e . 7532 [43;
Jan Feb Mar Apr May lun Iul Aug Sep Ot Mo Crec

Hot water usage In (itres per day for each month vd,m = factor from Table 1ok (42)
[ 8285 | 79084 | 76,03 | 7381 | 7050 [ erve | ev7e | 7oweo | 7381 | 7683 | 7084 | 8285 |

Fi4d}... 12 = vy

Energy content of hot water used =418 xvd,manm HTrrjfﬂﬁDﬂ kwh i onith [see Tahles 1h, 1c 1d)
[ 12287 | 10746 | 12089 | 9668 | s276 [ aons [ vats | 8512 [ 2613 | 100.28 | 10057 | 11800 |

s, 12+ s

Diskribution loss 0.15 x [45]m

[ 1043 | 1617 | 16562 [ 3450 [ 1291 [ 1200 [ 1133 | 1277 | 1292 [ 1506 | 1644 | 17.85 | (48
Water skorage loss caloulated for each moith _[55] % 41

[ ooo | oo [ von [-ooo [ coo | oco [ ooo [ ooo [ ooo [ ooo | oo | oo |(sg
IF the vessel contalns dedlcated sofar starage or dedicated WWHRS [58)m x [{47] - V5] + [47), else {SE)

[ ooo | ooe | ooo | ooo [ ooo [ ooo [ ooo [ ooo [ oon | ooo T ooo T o000 |57
Primaty circult loss far each maonth from Table 3

{ 900 [ 000 [ voo [ ooo | ooo | ooo | 0e0 | ooo | ooo | ooo | cos | on0o |is9)
Cambl Inss for each month fram Table 3a, 3b or 3c

[ 4222 T 3635 | 3915 | 3640 | 3608 | 3343 | 3454 | 3608 | 3640 | 3005 | 3037 [ 4222 |63
Total heat requined for water heating calculated for each month ©.85 x (45 )m 4 (46]m + [SF}m + (59)m + {§1jm
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[165.08 | 194.21 | 15004 | 133.08 | 125.84 | 11348 | 108.72 | 12120 | 122.54 | 139.53 | 148.95 | 16121 | (57}
Splar DHW Input calculated uslng Appendls G or Appendix H
{ [ 000 | 000 | 000 | cod | 040 | 600 | 000 | Goo | ooo | 000 | oo | 000 | (53
Output from water heater far each month {kwh/maonth] [62pm +(63im

[ 165.08 | 14421 | 150,04 | 133.08 | 12884 | 113.48 | 106.72 | 121.20 | 122.54 | 139.55 | 148.55 | 1e1.2L |

264112 = (54}

Heat galns from water heating [KWh/menth] 0,25 = [0.85 * (45)m + (B13m] + 0.8 = [[46)m -+ [S7m + {53 m]
[ s1a1 | ass2 | 4656 | 4125 | 39.86 | 3487 | 33.30 | 3732 | 3774 | 4316 | 4628 | 5012 | i63)

5 lnternal gains

Jan Fob Mar Apr May Tun lul Aug Sap Oct Naow [ae

Metabolle gains [Tatle 5)

[ 8657 | #657 | 2657 | Be57 | 8657 | a6.s7 | 8657 | B&ﬁ?’fi 8657 | #s.y | ee57 | 8657 | (g6)
Ughting galns {calculated In Appendl [, equation L% or [9a), also see Table 5

[ 1345 T 3105 | 072 | 736 | 550 | 464 | 502 | &s52 | 875 | 1141 | 1297 | 13.82 | (67)
Appllance galns {calculated In Appendlx £, equation 113 or L13a), also see Tahle 5

( 1s0.87 [ 15243 | 14840 | 14009 | 12949 [ 119,52 | 11287 | 111.30 | 115.25 | 123.65 ] 13435 | 14421 | (68}
Cooklng gains (calealated In Appendlx L, equation 115 or L15a), also see Tahle 5 .

| 3166 | 3166 | 3tas [ a1ee | 3166 | 3166 | 3166 | 3166 | 2165 | 3166 | 3166 | 3166 |ism
Furmp and fan galns (Table 5a) _ _

[300 [ ano | 300 | aoo | 300 | 300 | 300 | 300 ] 300 | 300 | 300 | 300 |
Losses &g, evaparation [Table 5)

[ 6925 | 6925 | 60.25 | 6925 | 69.25 | 69.25. | 6925 | -69.25 | 62.25 | 69.25 | -69.35 | 69.25 ] i{71]
Water heating galns (Tehle 5)

[69.10 | g | 6271 | 5728 | =358 | 4857 | 4476 | 5006 [ s242 [ 5802 | 6427 | €736 | (72)
Totalnternal galns (66)m + (679m + (S8 + (59]m + [70)m + [F0jm + (72w ' o

(8530 | 263.19 | 27280 | 256.70 | 240.54 | 22471 | 214.61 | 219.96 | 228.08 | 2a4.74 [ 263.46 | 27737 | t73)

e Access facter . Area . Solarfluy B FF Galne
Takla 6d m? Wim? specifle data apecifle data W
' or Table Gb ar Table 6c
Narthwest [ owr _Jx| 676 Jx[_112e |xosx{ o0s3 |x[ o070 |=[ 2331 |tay
SnuthWast [ 100 Jx{ 190 )x[ 3m98 |xosx[ os3 x| o070 |=[ 3015 |t7a)
{  thEast [1e0 Jx[ 238 Jx[ 1637 |x09x[ 083 [x[ o070 |=[ 1546 |{vs

Solar galns In watts 3{74]m..{83m

[ eBoz | 13262 | 22872 | 355.45 | 46214 | 436.48 | 457.54 | 37402 | 2725 | 16098 | a5.73 | 5630 | isw
Total galns - Internal and solar (73)m + [B3lm

[ 354.30 [ #17.87 | 50161 | #1245 | 70268 | 711,19 | 67245 | 593.97 | 500.54 | 40572 | 349.19 | 334.27 | iga)

7. hean inkernal temporature (heating seagon)

Temperature during heating petlods I the living area from Table 3, Thl{"C) iBs)

Jan Fab Mar Apr May Jun Jul Aug Sep Ock Nov Dac

Utlisatlan Factor for galns for ving area nl,m {see Takle 9a)

[ 200 [ ooe | 097 | o091 | 075 | o055 | 04l | 048 | 077 | 09 | 099 | 200 |iss)
Wean Internal temp of living area T1 [steps 3 1o 7 In Table Bo)

[ 1888 | 1o | 2008 | 2060 [ 2088 | 2068 | 2100 | 2099 | 2090 | 2050 | 2001 | 19.65 |{87)
Temperature durlbyg heating periads In the rest of dwelling from Table 9, Th{"C)

(1026 | 1586 | 1987 | 1988 | 198 | 199 | 19.89 | 1983 | 1989 | 1948 | 1988 | 19.57 | i8n)
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LilIsatien Factar for galns for rest of dwellingn2,m

[ 100 | o089 | oo | o088 | o068 | o047 | 031 | 037 | o068 | 024 | o000 | 1oo ]iag
kean [nternal temperature In the rest of dwelllng T2 (follow steps 3 to 7 in Table 2c) f

[ 1812 [ 1638 | 1866 | 1543 | 1977 | 1968 | 1939 | 1939 | 1581 | 1932 | 1362 } 1808 |(o;
Living area fractlon Lving area + {4] = (a1
M ean Internal temperature for the whole dwelling fLA = T1 +{1 - LA} 2 T2

| 1897 | 1915 | 1958 | 2007 | 2037 ] 2046 | 2049 | 049 | 2041 | 1996 | 1936 | 1a54 |(sm)
Apply adjustment to the mean Internal temperature from Table de where approprlate

| 1m97 | 1009 | 1958 | 2007 | 2037 | 2048 | 2040 | 2049 | soar | 1996 | jo3e | izes |qoy

B. 5pace heating requirement

Jan Feh Mar Apr May Jun Jul Aug Sap Oct Now Dec
Utllsatlan factor for galns, nm _' _
| oo | ooe [ o006 [ cvas [ o72 | o051 [ 037 [ o4a T ova | o084 | 0o | 200 |io4)
Useful gains, nmGm, W [94)m x (B4)m B
[ 352.10 | 41229 | 48314 | 54096 | 50443 | 36527 | 24627 | 5683 | #63.17 | 3sass | 34496 | a32.65 | (o5)

Monthly average external temperature from Table U1

[ 430 | 490 | 650 | 850 | 1170 | 1460 | 1660 | 1640 | 1410 | weo | 710 | 420 }isg)
Heat loss rate for mean [nieenal teonperature, Lin, W39 m A {53]m - (96]m] ' ] . ] . f

[ g59.45 | waasy | asind | 71908 | ss7.24 | 37aon | 24765 | 25974 [ 40371 | 60142 | 78025 | 554.85 | (97}
Space heating requirement, Kwhnonth 0,024 x [{971m - (95 m] % (41]m

| 45180 | 3403 | 27409 | 10824 | aoz0 | ooo | ooo | ooo | noo | 16280 | ames | 46201 |

 T(e2L. 510,17 = (3g]

Spaca heating requirement kWh/m?fyear (38) +{4] (98]

Bz, Enengy requirements - individual heating systems including micro-CHE

Space heating

Fractlon of space heat from secondangzupplementary systen [table 11) (20

Fractlon of space heat from maln systen(s) : 1-(201]= (202

Fragtlan af space heat fram,maln systerm 2, .. __.. _ o : . e (201}

Fractlon of total space heat from maln system 1 (202) x[1-{203}] = {2043

Fraction of tofal space heat frarm maln systam 2 o [202) & (203) = (205}

Efflclency of makn system L {54) (206}
Jan Fah Mar Apr I_'l.!'la',r Jun Jul Ang Sap 144 Nov Dac

Space heatlng fuel [math system 1), KWh/month [:
| apags | apaag [ 20046 | 12730 | 4207 | ooo | oo | ono | oon | 17440 | 34421 | 95,62 |

T{211)1..5,16..12 = {211)

Water heating
Efflzlency af water heater

| o796 | 8720 | 8655 | a6 | eza5 | eoae | soao | spao | @030 | Asa4 | sene | szse |(an
Water heating fuel, KWh/maonth .

18877 [ 16538 | 17336 [ 15664 [ 15626 [ 14132 [ 13530 | 15093 [ 15260 [ 16331 [ 17192 | 124.12 |

H219a)L..12 = 1230.39 [23.5]

Annual totals

Space heating fuel - maln systam 1
Water heating fuel
Electrlcity for pumps, fans and elactric kaep-haot (Table 49)

central keating pump ar water pump within warm alr heatling unlt [230c)
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bollar Aue fan 45.00 [230e)

Total electricity for the abowe, EWh/fyear (2a1)

¢ prlelty for lighting {Anpendix L) [232)
‘Total dellverad energy for all uses (211)...(221] + (231) + (232}..4237b) = (238)

10a. Fuel costs - inddividual heating systems including miera-CHP

Fusi Fuel prica Fuel
Whfyear cost Efyaar

Space heating - maln system 1 X ¥x0.01= (24
Water heating X X 0.01 = (247)
Pumps and Fans x x0.01= (249)
Electrtelty for llghting X K 0.01= {250)
Additioral standing charges {251)
Tertal energy cost [240)...{242) + [245)...{254) = f255)

11a. SAP rating - individual heating systems including mlcra-CHP
Erergy cost deflatar {Table 12) 1255)
Energy cost factar {ECF) (257
SAP value
[ sating {section 13} {258)

$a¢ band

12a. C0; emissions - individual heating systems including micro-CHP

Ensrgy Emlsslon Factor Emlyslons
KWh fyaar kg 0O, /KW h kg Cafyear

Space heating - maln system 1 X = (261)

wate hating x - Cams Jow

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

Pumps and fans . X = {267)

Electrlcity for lightlng X - {268)
TONa| Oy, KEIYERN et zs 0+ wemoee o e e s (265h270)= 108780 ] 272]

[welling ¢ emlsslon rate {272) + (M) = (273

El value

El rathg (section 14} (274)

[

13a. Prilmary enedgy - individual heating systems including mlcra-CHP

Energy Primary facltor Primary Enargy
kWh/yaar kWh/yrear
Space heating - maln system L ] ' IIl = [2a1)
Water heating o 122 - (264)
S pace and water heating _ _ {2617+ {262) + [263) + |264) = (265}
—— x - 67
Efesctrlcity for Nghtlog x = [253)
Primary energy kiWh/fyear (272}
Owelling primary energy rete kK\Wh/m2fyear {273)
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TER Worksheet NHER
Design - Draft .
This deslgn submilsslon has been carrled out using Approved SAP saftware. It has been prepared from plans and specificatlons and may not reflect the
property 3s constructed.

| rssnosiopson Sl

. } Ulat 11 4 & 4a Caklends Roa

st e
i
{'ﬁﬂgﬁlﬁﬁﬂwwﬁu*

1. Querall dwelling ditmensions

sl

d, Bromley, BRZ 350

Ares {m?) Average starsy Valuma [m¥j
halght {m}
Lowast accupled ta) x (2a) = f22)
Total floor area {18} + {1b} + [1c} + {1d}...{1n] = (4} :
Dwelling valume {Fa) + (3] + (3¢) + [3d)..{3n] = {5}
2. Ventilation rate
m" per hour {

tumber of chimneys II[ K40 = I:D {6al
Humber of open fues ‘I| A= |II tah)
Number of Intermittent fans xl0= (Ta}
Mumber of passhe vents ' III 10 IE (¥b)
Humber of flueless gas fires |I| xd0 = |I| (7}

Alr changas poar

heour
InAltration due to chimneys, flues, fans, PSYs (6a) +(6h) + (Fa) + [7Fh) + |F¢) = 5= (&}
if @ pressurisation test fos been carded ot or (5 lntended, preceed {o (17), otherwise contihue from (9 fo f16)
Air permeabllivy value, 50, expressed in cubig metres par hoor per square metre of envelope area [17}

“ If based an alr permeabllity value, then [18]'=[{17} + 20]+ {S}rothierwlse [ 18] = (16} - - . . {1e}
Mumber af sfdes on which the dwelling Is sheltered {12)
Shelter factor 1- [0.075 x {19)] = {20)
Infiltration rate Incorporating shelter fackar [(148) « (20} = (21}
Inflitrattom rate mod(fled for manthly wind speed: ( .

Jan Feh Nar Apr May Jun Jul Aug Sap ot Moy Dac

Monthly average wind spead fromr Table U2

[ 500 | 500 [ 490 | 440 | a30 [ 380 [ 380 | 370 | 400 | 430 [ ase | 470 |pn
Wind factor (22jm+4 _ .

[[128 [ 125 | 123 | 110 | 208 | 09s | 005 | 083 | 100 | 108 | 113 | 118 | (22a)
Adlusted 1nRiteation rate [allowing for sheflter and wind farctor) (21} x {22ajm '

[ nde | oas | 0ad | o0a6 | 033 | 039 | 034 | 033 | 036 | 039 | vei | 04z |{am

Calculate effectlve air change rate for Ehe apﬁ[lmfhle case:

If mechanlcal ventlatlon: alr change rate through system I.I (23a)
If balanced with haat recoverny: afflclency In % allowing for In-use Factar from Tahle 4h (23e]

d} matural ventllatlon or whole house positive lopat ventilation from loft
[ 061 | 060 | 060 [ 058 | 058 | 0568 | 056 | 056 | 057 | osa [ 058 | o059 |iad
Effective alr change rate - enter (249a) or {24b) or (240 or [24d] In [25)
[ 061 [ ok0 | 6o | ose [ os8 | os6 [ o056 | os6 | os7 | o568 | 658 | os8 [(es)
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3. Heat |psses and heat lyss parameter

Elam=nt Gross Openlhgs Met araa U-value Ax U WK pvalua, AXK,

( area, m? m? & m? WimiK kifmLK kK

Door { 180 |x| 100 |=[ reo | {26}

Window {750 |+ 133 J=[ 954 | (27)

Roof window [ 420 |x | 159 |=[ 682 | [2¥a)
External wall [ 6000 |x[ ois |=[ iceo | {29a)
Party wall [ 360 |x| ooo |« ooo | (223

Roaf [onzo |x{ o013 |=[ 174 | (30)

Tzl area of extarnal elements 34, m? (31)

Fabric heat loss, W/K = 3A = Uj (26)..0300+(32)=[ 4097 | (33

Haat capacty O = T(A x &) {28)..(30) + (32) + (3Za)..{32e)= [ N/A__ | (34)

Thermal mass parameter TME] In klfm2K m [ zsoo0  |tas)

Thermal bridges: 3L x W) calculated using Appendh K ' m (36)

Total Fabrie peat loss ' {33) + {36} = (37

Jan Feb Mar Apr Way Jun Jul Aup Sup Qct How Cec
Vantilatlon heat loss calculated monthly 0.33 x {25)m x (S) B
[[2235 | aaa2 | 3ass | 3262 | 3262 | alse | 9168 | 3151 | 3208 | 5262 | 3302 | 3345 ]ia®)
{ transfer coefficlent, WK (37)m + [38]m
' [ 8766 [ aza2 | 8710 [ e612 | sso2 | 8400 | 499 | sag1 | asas | 8592 | 8633 | #6.75 |

Average = $I39)1..12/12 = 3]
Hesat loss parameter (HLP], Wn?K [3%0m + (4}

212 [ 232 [ 142 [ 320 | 110 [ 109 [ 109 | 1,1:9"{ 100 [ 1w | 113 | 111 |

Average = 3{4001..12/12 = f4o]

Mumber of days In manth [Table 1a) )
[ 31e0 | 2900 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 [ 2000 | 3100 | 3000 T 3100 |wo)

4, Water heating energy requiremeant

Asswined ocoupancy, N 142}
Annual average hat Water Wyagedmltres per day Yd,average = [25 x Nj + 36 C e 01,81 {43]
Jan Fab Mar Apr May Jun Jul Aug Sap Qct May Dan

Hot watet usage In [Itres per day far each manth Yd,m = Factar from Table Lex (43]

[ 10099 [ 9732 [ 9365 | 8993 | es30 | &m3 ]' 8263 | 86530 | gess | 9265 | 9732 [ 10009 |
i - . Tl Az = [ 110176 | {44)
Energy content of hot watey uged = 4,18 x ¥d,m » nm = Tm/3600 kwwmn_nth (s=e Tables 1h, 1c 1d)

[ 245.77 [ 13099 | 13537 | 11785 | sa3.08 [ 9758 | 042 | 10376 | 10500 | 12226 | 13357 [ 14505 |

| BasiL. 12 (45)
Mstribution [oss 0.15 x [45)m

] 2247 [ 165 [ 2028 | 1768 | 1595 | 1464 | 1356 | 1556 | 1575 | 1835 | 2004 [ 2176 ]iag)
Water starage [oss calculated for each n'!ur_ﬂ.:h [55)x H 1jm

[ 000 oo [ a0o | ooo | voo [ oo [ o000 | ooe [ om0 [ ooe | ooo | ooo |iésa
If the vessel contalns dedlcated solar storage ﬁrded!cated WWHRS (56]m x [{47] - ¥s} -+ [A7), else (SE)

[ 000 | ooo [ ooo | oo | poo | oeo [ ooo | oeo | ocoo [ ooe | oo | oon |is#

Primary clrouit [oss for each month from Table 3

[ 000 [ goo [ o000 | ooo | ooo [ ooo J 000 | 000 | voo | ooo [ o000 | ooo |ism
Combi loss far each month from Table 3a, 3b or 3o ’

Posngs [ aa70 | 4772 | 4437 | gaes [ aors | 4311 | 4398 | 4437 | av72 | 4790 | soss | (e
Tertal heat requlred for water heating calculated for each month 0085 x (45)m + {48]m + [S7]m + [390m + (BI]m
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[ 20073 T 7570 | 1s2.8e | 16222 | 157.06 | 13833 | 13253 | 14774 | 145.37 | 170.09 | 18156 | 196.01 | {62)

Solar DHW Input caloulated using Appendlx G or Appendix H

[ ooo | ooo | ooo | ooo | ooo | ooo | ooo | ooo | ooo | ooo | ooo | oo |fes
Qutplt from water heater for each month (kWwh/month} (62}m + {63)m

| 20073 | 17570 | 182,88 | 16222 | 15706 | 13633 | 13253 | w4774 | 1493w | 1voom | 18056 | 19604 |

364)1...12 = (64)

Heat galns from water heating {(EWh/month) 0.25 » [0.85 = (45im + [A1)mn] + 0.8 ¥ [[463m + {5F)m + [53)m]
| 6254 | 5475 | 5688 | 5028 | 4850 | 4263 | 4059 | 4549 | 4500 | 5262 | 5640 | eos7 |tes)

Jan Faby Mar Apr May Jun Jul Aug S5ap Ot Nov Dec

#etabaollc galns (Table 5)

(17129 [ 12129 [ 12129 [ 12120 [ 12039 [ f20.25 [ 22020 | 1m0 [ aan2e [ 109 [ 12120 | 12129 (eel
bighting gabs {ealoulated In Appendic L, equation 12 or Sa), alse ces Table 5 _ .

[ 2002 [ 1778 | 2446 [ 1005 | 81 [ 691 | 746 | 970 | 1302 | 1653 [ 1990 | 2057 |7

Appllance galns (calculated In Appendlx L, aguation L13 or k13a), also see Table 5 ) o
| 21542 T 21766 | 21208 | 20003 | 18400 | 17067 | 16146 | 15883 | 16456 | 17655 | 1oa60 | 20592 | (6®)

Cooking galns {calculated [n Appendix L, equatlon L15 ar L15a), also see Tahle 5 . _
| 3543 | a3 | 3543 | 3543 | 3sa3 | 353 | 3543 [ asa3 | 3sa3 | 3513 | asi3 | 3512 |{69£___

Furp and Fan gains (Tahle Sa} _

[ 300 [ 300 [ 300 [ apo [ 200 [ zoe [ ape [ 300 [ 300 [ sco | 300 | o0 |(7)
Losses g, avaporathon (Table 5) .

[ 9703 [ 9708 [ -07.03 | -97.03 [ -07.09 | -92.03 | -97.03 | -97.03 | 0703 | ©703 | -97.09 | 97.03 |{7)
Water heating galns (Table 5} o

| 8406 [ m148 | 7645 | 6983 | 6531 | 59.21 | 5456 | eids. | e3se | vorz [ 7835 | 2195 | (7
Total Internal gatns (66]m -+ {67 + (68 + (B9 + (200m + [7)rm + (F2)m

[ 3gimm [ 37030 [ 36622 [ 3aa.20 [ 32072 [ 29047 | 28557 | 292,16 | 303.86 | 32619 | as172 | 37082 | (73)

me o e, _ JAccessfactor  Aren . Solarflm g FF Galne
Tahla 5d m? Wim? spaciflc data spacliledata ~ =~ W
or Table Gh ar Teble G
SouthFast [ ors Jx[ _780 [x[ 2679 |xoox][ 06 Ju[ 070 |-[ 8434 |7
Marthwest | 100 x| 188 |x| 1637 |xogx[ o83 x| 0w |«| 1081 =y
SnuthEast [ im0 | x| 140 |x| a9 |xnox| o0& [x]| o7 || zz2:1 |{ﬁ;'
SouthWest [ awe x| 132 ]x[ 2998 Jrosx[ 0ex |x| om |=]| 1777 |79

Solar galns In watts 1[?4jm...{3_i}m
| 13523 ["238061 [ 35011 | 46731 | 55124 | 55875 | 533.95 | 47008 | 390.76 | #7105 | 163.72 | i1a57 |(33)

Total galns - internal and solar {?BJ_rl': + [B3]m
{ 517.12 | 518.61 | 715.43 | 21050 | 872.02 | as7.92 | sio.54 | peezd | eodex | sovas | 51544 | 48539 | e

7. Mean internal temperature (heating season)

Temperature during heating pericds in the living area fram Table %, Thi[C} (B5)

lan Feh Mar Apr May Jun Tl Augr Sap Dt Mo Dac

Litilisatlon factor for gelns for living area nl,m {see Table 2a)

[ 100 | og9 | o9 [ omz [ os0 | o6y [ 0a5 [ obo [ 676 | 096 | 093 | 100 |36
hdean Internal temp of living area T1 {steps 3 to 7 In Table 9c}

[ 5985 | 2004 | 2032 | 2064 [ 2088 | 2088 | 2100 | 2000 | 2003 | 61 | 2047 | 1982 |37

Temperature during heating perods in the rest of dwelling from Table 3, Th2{™C}

URN: Flat 11 version 1
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(]

Liring area fracton

| 1088 | 1599 | 19008 | 2000 | 2000 | 2000 | 2001 [ 2001 | 2000 | 2000 | 2000 | 1009 |teE
Litillsatlon factor for gains for rest of dwelllng nZ,m
100 | oo3 | oo7 ! om0 | o074 | o053 | 035 | o0 | o068 | o0o4 | oo | 100 |(am
Mean Internal temperature in the rest of dwelling T2 (follaw steps 3 to 7 In Table 5c)
| 1846 | 1873 | 1313 | 1960 [ 1sm9 | 2000 | 2000 | 2001 | 1995 | 1556 | 1893 | 1edz | (sm
l[nrlngarea-}{d]:[gll
Ml ean internal temperature for the whole dwellng fLAx TL +[1-fLA] x T2
| 1907 | 1930 | 10064 | 2005 [ 2032 | 2042 | 2044 | 2044 | 2032 | 2001 | 1946 | 1903 | {02
Apply adjustmant to the mean internal kemperature from Takle 4e where appropriate
[ 1907 | 1930 | 1964 | 2005 | 2032 | 202 | 2044 | 2049 | 2038 | 200 | io46 | 1903 |3

B, Space heating redguirgment

Jan Feh Mar Apy May Jun Jul Aug Sap Oct Navr Dac
Utllisatlan factor for gains, nm
| oo | oo | oos | o900 | 075 | o556 | 040 | o045 | o7 | osms | ome | 1m0 |

Usaful galng, nmarm, W [Sd)m x {84)m

| 51429 | 610,60 | o027 | 73000 | eeses | 29275 | 32457 [ 320.53 | 4v6.50 | $59.28 | 509.27 | 483.43 | (o5)

Monthly average external temperature from Table U1

P [ 230 | 290 | 650 | 280 | 1170 | 1460 | 1660

[ 1640 [ 1430 [ 1060 | 710 | 420 |(oe)

Heat loss rate Far mean Internal emperature, L, W [{39)m = [[93)m - {96}m]

[ 125427 | 1258.94 | 1146.16 | sen.a0 | 74035 | 49475 | a26.13 | 342.34 | saso | eosmea | 106733 | 128538 | (a7

Space heatlng requirerent, kWh/month 0.024 x [[97)m - (95]m] x [(41)m

| 520,91 | 43568 | 33018 [ 16501 | 5558 | cop { ooo

| coo | ooo | 18570 | godeo | surde |

Space heating requirement KW h/mifyear

Sa. Energy requirements - individual heating systams including imicro-CHP

3(98)1...5, 10...12 = {98)
(98] + {4} {95)

Space heating

Fraction of space heat from secondany/supplementary system (table 11)
[Fracton of space heat. fropn maln sysiamis)

Fractlon of space heat from main systam 2

Fractfon of total space heat from main system 1

Fractlon of fotal space heat from inalt system 2

(201)
1-(201}= {202)
(202)

{202} % [1- [203)] = 204)
{202) k{203 = {205}

[ [

[ lenicy of maln systein 1.5 (206}
. lan Feh Mar Apr May Jun Jul Aug Sap Oct MNov Dac
Space heating fuel fmaln system 1), kiwh/month _

| 62032 ] 46647 | 36325 [ 17752 | 5050 [ oo | ono | oo | oo | 13883 | 43020 | 63061 |

I2111..5, 10..12 = {211)

Watar haating
Efficiency of water heater _

| 8757 | 8735 ]'ss._ss I 511 | 8272 | s030 | 8030 | as0a0 | eo30 | ss2z | mens | a788 | (219)

Water heating fuel, kwh/month

[[229.23 | 20049 | 21123 | 190.61 | 189.687 | 172.26

| 16504 | isdoe | fa6.00 | fovds | 2087 | 23356 |

Annuat tatals

Space heating fuel - main system 1

Water heating fuel

Electricity for pumps, fans and electric keep-hot {Table 4

F{210ail..32=| 236144 | {219

295660
2361.44

Pape 4
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[230¢)
(230¢)
x
f2a2)
(211)..£221) + (234]) + [232)...1237b] = [228)

canitral fieating purmp or water pump within warm alr heating unlt
baller Hue fan

Total slectriclty for the aboye, K\Whfyear

Electricity for lghting {Appendix L}

Total dellvered enengy Forall uses -

10a. Fuel costs - ndividual heating systems including micra-CHP

Fual Fuel price Fual
KWWhfyear cost Efyear
Space heatlng - maln system 1 £0.01= (2409
Water heating 2001 = (244
Furps and fans x0.01 = (243])
Electriclty for lighting ¥ 0.01 @ (2503

Additlonal standing charges

Total energy cost

(251)

{240)...242) + {Z45), .254) = {255

1la, 5AP rating - individual heating systems including micra-CHF

Enargy cost deflator (Table 12)

Energy cost Factar (ECF)
SAP walua

SAP rating (zectlon 13
SAF band

12a. CQ. emissions - ndividual heatlng sysiems incloding micre-CHP

(256)
(257)
f o
(25)

Space heating - maln systerm 1
Water heating
Space and watar heating

Pumps and fans

-=Electricity for lightlng . =

Tokal L0y, kgfyear
Dweling COy emisslon rate
Elvalue

Ei rating fsectlon 14)

EI hand

Space heating - maln system 1
Walter heating

Space and water heatlng
Fumps and fans

Electrlelty for lighting

Primary energy kiwh/year

Dweelling primary energy rate KWhim2fyear

15a. Primary energy - individoal heating systems including micro-CHP

Energy
kWh/yaar

JAEE.50
2361.44

7500
35149 -

Energy
kWhfyaar

205660

2361.44

73,00
353.49

il

Emlstlon factor
kg COxfRWh

C 022 =
023 =

Emisslons
kg GO, fyaar

539.62 {261}
510.07 {264}

(261) + (262)+ (263) + (264) = (265}

032 =
0521 =

265..[211)=

(267]
. 1B3.4E t768] .
(272)

(272} + (4} = [273)

Primary factor

1.22
122 =

o
‘

Primnary Energy
kWhfyear

w0705 | 1261)
288096 | (264}

{261} + (262) +{263) + (264) (265}

.07 =
A.07 =

(267)
(268)
(272)
(272)

Pape 5
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