
( . 
AJENERGY 

... CONSULTANTS 
LIMITED 

4 & 4a Oaklands Road, 
Bromley 

Energy Statement 
October 2016 



( 
[p.go left ;ot."tlo~.lIy blonkl 

u 

2 S:\Project>UZ68 - No4 & 40 Oo~lond, Ro,d, Brolnlev\Report,\1I68.0,klond, Rood,En,rgy Strategy v2.0.dQ[:x 



( 

1 Issue Register 

( 

3 S:\pfOJ,cts\1-268 - No 4 8. 4, O.kl"nd, R""d. Bromley\fleport,\2208 Q,kl.nd, Road,Energy Strategyv2.0.doD< 



2 Contents 

1 Issue Register. .......................................... , .............................. , "'''' """ .......... ,' "" .... , ... , ......... , .. 3 

2 Contents ................................................................................................................................... 4 

3 Executive Summary .................................................................................................................. 5 

, .. 
" 
4.21 

4.2.2 

4.2.3 

, 
, 
, 

Introduction .. ,., .. " .. " .. ." .... , ........ , ............ " ................................................................... 7 

Propo.od Dovelopmont _ .•••••••• ,", ......................... " ••••.•• ,"""',.,"""""",.,", ...................................... . . ........ 7 

.... 7 Planning Poll", Con' ....... . 

National. .. 

Regional ......... . 

local ................ . 

Methodololl'/ ................ . 

...................................................................................................................... 7 

........................ 7 

.................................................... 9 

........... , .... , ... 10 

EnerBY Demand ......... , .. , ...................................... , .. , ........ ,., ..... , .. , .. ,. " 
" CommunIty Heating & CHP ................................................... ",."." .................. ", ... ", .. 

B Renewables- Feasibility Study .............................................................................................. 13 

9 Renewable< - Detailed Proposal... .......................................................................................... 15 

" PhotollOlt,lc Panels ..................... "', .... " ........ .. ", ... ,""""""""""""""', ........................................... ", ..... ,'" 15 

10 Conclu<lon ., .... , ....................... , ................ , ....... , ....... , .. , ..... , .. , ................... , ........................... , .. 16 

11 AppendlxA-ProposedPVLayout, .. ,,, .......... , .... ,, ............................................................. 17 

n Appendix B - EnergV Efflden<:y DER Work,neets (Part L 2013) ............................................ 18 

Appendix C - TER Worksheet. (Part L 2013) ................ " " .. ''''" ... "'',, .. """", .. " ." ..... 19 

4 S:\Projects \2268 - No 4 11< <la O.kt.no, Ro,~. arornl"'l\fleports\126S.0a~I."d' R", d.En.rgy 51" '''&V v2.o.dotJ( 

( 



( 

( 

3 Executive Summary 

This document responds to planning polloy in respect of energy oonsumption and carbon dioxide 
emissions, The methodology u.ed herein Is consistent with the London Renewable5 T oolklt (LRT) and 
Part L ofthe Building Regulations. 

The Proposed Development features Improved insulation and air tightness standard5, when 
compared against the compliance requirements of Part l 2013 of the Building Regulations. In 
addition, energy efficient lighting is to be provided throughout the dwelllncs In excess of the Part l1 
2013 requirements, 

There are no details of installed district heating scheme. in the immediate vicinity of the ,Ite, and 
the Propo",d Development is considered to be too smaTl to ,uccessrullv Incorporate a oommunity 
heatin~ svstem. It Is also oonsidered that the .malllncrease in heating plant efficiency due to the 
Incorporation ofa sY5tem would be cancelled out by the increase In energv consumption required to 
pump the heating water circuit. 

Combined heat and power (CHPI has been as,essed In terms of feasibility. There I. no economic or 
sU5tainable Justification for over·slzing the CHP plant, and therefore the CHP unit sl~e needs to be 
carefully matched to the demand, of the development. The 5mallest commercially available CHP unit 
Is too large for the scheme due to the limited number of residential dwellings. and therefore CHP I. 
not considered to be viable for the Prop05ed Development. 

A feaslbllitv study of the currently available low and lero carbon technologies has been undertaken, 
with photovoltaic panels proposed for the development at roof level to generate electrlcftv for the 
site. It has been estimated that the proposed pholovoltaic systems would reduce the annual carbon 
dioxide emissions of the site by 4,326 kgCO" which equates to. reduction of 32.7% against the TER 
2013. 

The incorporation of the energy efficiency measures, and photovoltaic panels equates to a reduction 
of 37.4% against the TEll 2013 for the scheme, which exceeds the local policy requirements. 

A summary ofthe reduction In emissions Is shown In Tables 1 and 2 below, and ~raphlcally In Figure 
1 below, forthe SAP 20n calculations for comparison against London Plan energv policy: 
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4 Introduction 

4.1 Proposed Development 
The Proposed Development comprise, the (onstruollon 0111 new build apartments within a single 
bJock. 

4.2 Planning PolicV Context 

4.2.1 NatIonal 
The following de,eription ). taken from the lRT 

"Increased development of renewable energy resource. i. vital to facllltatrng the delivery of Ihe 
Government's commitments on both clim.te change and renewable energy, The Government's 
Energy Policy, Jndudlng lis policy on renewable energy, Is set out In the Energy White Paper. This 
aims to put the UK on a path to cut its carbon dioxide emission, by some 60% by 2050, with real 
progress by 2020, and to maintain reliable and competitive energy supplies. As part of the strategy 
for achieving these reductions the White Papar sets out: 

• The Government's lar~ello ~enerale 10% of UK electricity from renewable energy sources 
by 2010 

• The Governmenl's a,plratlon to double that figure 10 20% by 2020 and suggest. that stili 
more renewabie energywiJl be ne.Md beyond thal dale. 

"The Energv White Paper;ndlcat:ed that the Government would be looking to work with regional and 
local bodies 10 deliver its obJectives, Including establishing regionallargel, for renewable energy 
~eneralion. Regional Planning Guidance should Indude Ihe target for renewable energy generation 
for lis re,pectlve region, derived from assessmenls of the region's renewable energy resource 
potential.» 

The Notional Planning Policy Ffamework sets out the Government's n.tlonal policy for renewable 
energy. It ,tates that H to help Incre.se the use and supply of renewable and low carbon energy, local 
planning authorities should recognise Ihe responsibility on all communities to contribute to energy 
generation from renewable or low carbon sources.» 

4.2.2 Regional 

The London Plan Is the overall strategic plan for London, and It sets ol.(t a fully integraled economic, 
enVIronmental, transport and sodal framework for the developmenl of the capital to 2031. It form; 
part of the development plan for Greater London. The Further Alterations to the London Pian was 
adopted on 10 March 2015. 

Policy 5.2 (Mlnlml$lng Carbon D;rucide Emissions) state, that 

"Development proposals should make the fullest contribution to mlnTmizing carbon dioxide 
emission, In ae<;ordance with the followinE energy hierarchy: 

1- Be lean: use les; energy 
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2 - 6e dean: supply energv efficiently 
3 -6e green: use renewable energy 

Th~ Mayor wm work with boroughs and developers to ensure that major developments meet the 
following targets for carbon dioxide emissions reduction in bUildings. These targets are expreS5ed as 
minimum Improvements over the Target Emls.o;ion Rate (TER) outlined In the natIonal Building 
RegulatiOns leadIng to lero carbon residential buildings from 2016 and zero carbon non-domestic 
buildings from 2019. 

Major development proposals should include a detailed energ\,assessmentto demonstrate how the 
targets for carbon dioxide emissions reduction outlined above are to be met within the framework 
of the energy hierarchy. 

As a minimum, energy assessments should Indude the followIng: 

a) Calculation of the energy demand and carbon dioxide eml5Sion. covered by the Building 

Regulations and, separately, the energy demand and carbon dioxide emission, from any 

other part of the development, including pl"nt or equipment, that are not covered by the 

Building Regulation. at each stage of the energy hierarchy 

b) Proposals to reduce Cllrbon dioxide emissions through the energy efficient desIgn of the site, 

buildings and services 

c) Proposals to further reduce carbon dioxide emissions through the use of decentralized 

energy where feasible, such as district heating and cooling and combined heat and power 

(CHP) 

d) Proposals to further reduce carbon dioxide emissions through the use of on-site renewable 

energy technologies." 

Policy 5. 7 (Renewable Energy) states that: 

"The Mayor seeks to Increa,e the proportion of energy generated from renewable sources, and 
expects that the projections for Installed renewable energy capacity outlined in the Climate Change 
Mitigation and Energy Strategy and In supplementary planning guidance will be achieved in London. 

Within the framework of the energy hierarchy, major development proposals should pro~Ide a 
reduction in expected carbon dioxide emissions through the use of on-site renewable .nergv 
generation, where feasible." 
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following the update la Part l of the Building Re@ulationsinApriI2014, the carbon dioxide reduction 
targets have been revised to r"ffec! the changes in software and Building Regulations compliance 
targets. The GLA have confirmed in their policy update that the current requirement Is for a 35% 
reduction in carbon dioxide emissions aKains! the Part L2013 TER requirements. 

4.2.3 Loca' 
The 2004 Planning and Compulsorv Purchase Act requires the Council to replace the Unitary 
Developm .. Ilt Plan (UDP) with new development plan documents which form part of the Council'. 
emerging Local Development Framework. A number of UDP palleTe. have now expired, with the 
London Plan 2011 policies used to assess the sUltalnablllty and ""erev efflciencv measures within 
new d"""lopments. 
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5 Methodology 

This report draws on the Informatlon and approa~h set Ol/t in the LIlT, The currency u,ed for 
emissIons I. carbon dioxide, rather than the carbon equivalent, for consi<!enoy with Part l of the 
Building RegulatIons. 

A Part L analy,ls I. conducted to calculate carbctn dioxide emls<]ons for the followTng end uses: 
heatT"c; hot waler; cooling; I.ns, pumps and controls; and lighting. Various en"'~y-savlng measure, 
are considered In term. of teohnTcal and economTc feaslbllitv and their effect on c.rbon dlo~lde 
emlsslom. A package 01 energl'-.a~lng measUreS Is proposed that meets th" Part L standard, without 
reliance on the contribution of CH P or renewable •. Unregulated energy end uses, such as appliances, 
are added uslngtheSBEM or SAP software. 

CHP is Ihen considered In terms of technical and economic feaslblllW and It$ effect on carbon dioxide 
emissions. The strategic I,sues relating to each technology are also considered in the context of the 
Proposed Development, and two or three preferred options are short-listed. These are then 
considered in more detail in terms of technical and economic feasibility and its effect on carbon 
dioxide emission;, 

Calculation; are presented In summary form In sub"'quent sections, with detailed calculations in 
Appendix A. 

Figure 2 below provide, a ,umm.ryofthe methodologV In the form of a flow diagram, 

I
· ... .... ..... ... ..... .... ... ... ........ .. .... ....... .. ....... .. .. ....... .. ........ . ..... ....... . .... ... .... . ................... ·1 
Step 1 ENERGY AUDIT Modelling the Prop,",oo De.elopmentto achieve compl,.nce 

l.. ............................... " .................... _.~.~~.;.~~:~~.;~~.~.;~~~~~~~~~~~~~~~~.~~~.~~~II.~~~.~.' ...... ..I 
, .................. "..................... . ................................................... " ........................ " .................... " .................... " ...................... " ................. .. 
I Step 2 tmprovlnB U-values (window" roof, wall, floo,"), and air tlghlne .. . 
r ~NERGY MV("IG Include efficient heaHng. and hot water ,ystems, and efficient 

t. .... ... ... . ......... . ......................... ~~~~~.~.~.~~.~~~: ............................................................. .. 
r~~·~·~ .. · .... "· .... :~~~~~i~~ .. · .... ··" .... · ............ ;~~;~~:·:·~~~·~;~~:~~;~~'~;~;;~; .. :;'~~:~·:~;~;·;~~'~;'I~·I .... · .......... .. 
! l-IEATI'N!l'ivS:O;M "conomle, of ,ca le In re,poc! ofefflolency, and greater 
! " ','., opportunltie:sforlncorporationofrenew.blesenerB'/. 
L........... .............................. .. ...................................................................................................... _ ..... , .. , ......................................... .. 
,........................... . ..•....•............•.•..............•.........................................•..........•............ , 
' . . 1 Step 4 COMBrN.oD f!~AT Inve,tig.teu,e of o;ombin"d he.t and power (CHP) 
I AJW Pq~Eft I 
L........................................ .. ............................................................. " ..................... , ....................................................... " .. , ............... .. 
J"'''''''''''''''''''''''''''-''''''''"' ....... "."'''" .... ,, ........................................................................................... _ ............................................ .. 

I Step 5 RE~EWABLE Undertakefea,lblllty study to ,hort 11.\ ,enewable option •. 

I.. ..... ~,~.:.: ...................... " ....... ~.~:,::: .. ~=~.~=:.:,::~.~~,= .. ~=~:.~:I.~.~~~.::.~.~~.~:.~~~:~: ............. . 
Figure Z - Flow dj,grom "fmethod"I"8\' 
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6 Energy Demand 

The Development would feature energy saving meaSUreS <uch that complianoe with Part L of the 
Building Regulations (2013) would be achieved without reliance on the contribution of CHP or 
renewable technologies. 

A< required under Part L, the resident1al units have been assessed under Part l1A, with SAP 
calculations und~rtaken using the Part llA 2013 methodology. 

The mlnlmwm requirements for compliance with Part llA 2013 were established, and feasible 
Improvements were induded to further reduce the carbon dioxide emIssions. The measures outlined 
below have been used in the Part L1A calculations, and exceed the requirements of Part l1A. The 
proposed fabric performance Is compared against the Part llA 2013 requirements In Table4 below: 

High efficlen~y condensing gas·fired boilers are proposed for eaoh dwelling. It ha" been assumed 
that heating 1< provided bv radiators to each dwelling, with design flow temperature greater than 
4S"C. Time and temperature zone control would be provided for each dwelling, with delayed start 
thermostats and weathercompensatlon. 
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7 Community Heating & CHP 

The Mayor', Energy Strategy f.vours C<lmmunlty heatIng systems becau." they offer: 

• Potential ".::onomie< of scale in respect of efficiency and therefore reduced carhon 
emissIons; and 

• Greater potentl.1 for future replacement with LoworZero Carbon (UC) technologies. 

There are no eJds!lng district heating sy>lem. In the immediate vtcinity of the site, and therefore not 
considered to be feaSible to connect to a district heating system. The Proposed Development Is 
considered to be too small to successfully Incorporate a community heating system, with typically 60 
dwellings being the minimum to provide an economicallv feasible centralized system which al.o 
prov1des a reduction in carhon dioxide emission •. It I, al.o C<lnsldered that tile small Increase In 
heating plant efficiency due to the Incorporation of a system of the limited size that this particular 
scheme would require would be cancelled oul by the Increa,e In energy consumption required to 
pump the heating waterdrcuit. 

Combined heat and power (CHP) has been ."e"ed 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 Proposed Development Is not large 
enough to contain a district Wide CHP system to serve surrounding buildings and future schemes, 
and the smallest commerCially available CHP unIt Is too large for the scheme due to the limited 
number of residential dwellings. CHP systems are usually spedfled for large schemes with more than 
100-150 dwellings due to Ihe need to have a large enough heat demand to supply from the CHP 
system - the smallest commercially available CHP unit (the Baxl DACHS mlcro·CH? unit) would 
supply 60 dwellings, and therefore would not be economically or technically feasible for this scheme. 
Therefore CHP Is not considered to be Viable for the Proposed Development. 
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8 Renewables Feasibility Study 

The LRT provide. benchmark sizing and cost data for "renewable energy technologle, sUitable for 
London". It therefore provides information to ... .,s' the various technologies at an earlv design 
stage, with Initial measurement, of the impact of using each teclmoJogv on the buUdlng'. carbon 
dimcide emissions, Table 5 (below) outlines the ... technologies and the variations propo,ed In the 
LRT u,ed In this asse«ment. 

The following other "acceptable ""newabIB energy technologies" are consIdered to be not typically 
appropriate In London,' 

• Fuel cells using hydrogen from renewable ,curee,: 

• Gas from anaerobic diGestion; 

• Geothermal; 

• Ground cooling alrsy<tems; 

• Micro hydro; and 

• Solar air collectors. 

On the basis of this preliminary analvsls, and a review of the general advantage. and disadvantages 
of the different teLhnologies relative to the Proposed Oevelopment, the following technologies were 
not considered to be appropriate to the Proposed Development: 
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• Wind turbines: on the basis of visual appearance, noise Issues and concerns over outputs in 
urban areas. Wind turbines are not considered appropriate for the urban context. There are 
still concerns over noise with tne horlwntal axis turbines, and therefore they are not 
considered appropriate for the development. The average wind speed for the Proposed 
Development Is noted on the En"raft webslte as 4.7m/s at IOm - this is significantly below 
the required average wind speed to make wind turbines a pr.alea! solution, particularly 
when the power output of the turbines 1< reduced by 7/8Ih< when the wind speed Is halved; 

• B!oma.s: on Ihe ba,is of concerns over air quality issues from flue discharge; concerns over 
transport issues relating to regular deliveries of biomoss; security and cost of fuel supply; 
concerns over disposal of ash; and relatively high maintenance. Bloma .. is nol considered 10 
be a suitable fuel for use within an urban development, and Iherefore Ihls technolo&'/ Is not 
considered appropriate for Ihe development. DeliverIes of bloma .. pellets is undertaken by 
large vehicles the equivalent si.., of domestic 011 delivery tankers and It Is not ,0n<ldered 
appropriate to have ~ehlde. of this size navigating the local streets and making regular 
deliveries to Ihe site; 

• Bloma .. CHP: on the basis of embodied Impacts, high maintenance, concerns over air ( 
quality issues from flue discharge; concerns over transport Is<ues relating to regular 
deliverle, of blame .. ; lack of micro-.cale unit, on the market to suit this .cale of 
development; and It being an Immature technology. Blomass is not ,onsidered to be a 
suaable fuel for use within an urban development, therefore this technology Is not 
considered appropriate forthe developmenl. A large blama .. fuelled CHP with heat output 
of 200 kW Is available, but this Is approximately 50 times larger than required for thl. 
scheme, particularly as Ihe current bloma" fuelled CHP unit. need to operate 24/7 -
bloma" CHP i. therefore not considered to be feasible for this scheme, 

• Solor thermal: due to chances In the Building Regulations calculations, the Incorporation of 
photovoltaic panels provide a creater percentace reduction In carbon dioxide Ihan a solar 
thermal5ystem, and Iherefore the proposed strategy of photovoltaic panels Is ,on<ldEred to 
be Ihe most appropriate solution; and 

• Ground touue: due to the limited site area at ground I~vel, there Is In,uffklenl area 
available for norl,ontalloops. The use of open loop boreholes has been discounted a< there 
I, a risk of drilling and not finding a suitable aquifer. The use of closed loop bareholes has 
been dIScounted becau,e there is insufficient site area to contain the required number. The 
resultant carbon footprint of Ihe scheme with ~as boilers and photovoltak panels is 
si~nlficantly lower than tnat usinc cround soUrce or air source heat pumps, and tnerefore 
the proposed strategy 15 consIdered to be Ihe most appropriate solution. 

14 S,\proj."'\2268 ~ No4& 4a Oa,land, Road, Bromiey\RepQru\2l68.0akl,nd< Road.Energy Strategyv1.O.doQl 



( 

( 

9 Renewables - Detailed Proposal 

On the basl< of thT, preliminary analy.I., and a review of the general advantages and dlsadvantag~s 
of the different technolo~ies relative to the Proposed Development, the following technologies were 
considered to be appropriate to the Proposed Development; 

• Photovoltaic panels, 

9.1 Photovoltaic Panels 
Photovoltaic panels eKtract the energy of the sun to generate electricity. It I. proposed that 
photovoltaic pan~ls be installed on the roofs, to generate electricity for the development. Th~se 
electncal g~n~ration systems would be conn~cted to the National Grid so that any surplus electricity 
can be exported to the Grid, and would be eligible for the feed-t~ tariffs. 

A photovoltaic system of 10.75 kWp is propo.ed for the apartme~ts, Installed horizontally and at a 
45· Inclination, to provide an annual output of 8,335 kWh. 

The incorporation of the photovoltaic systems within the scheme would reduce the annual carbon 
dioxide emissions of th", Proposed Development by 4,326 kgCO" which equates to a reduction of 
32.7% agal~st the regUlated emission. (2013). A proposed layout Is attached In Appendix A, which 
would be reviewed during the detailed design stage to reflect changes In available products and 
prices. 
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10 Conclusion 

This document responds to planning policy In re'pec! of energy consumption and carbon dioxide 
emissions, The methodology used herein is consistent with the London !lenewablesToolkit (LRT) and 
Part L of the BuildIng Regulations. 

The Proposed Development features Improved Insulation and air tightness standards, when 
compared against the oomplianee requirements of Part L 2013 of the Building Regulations. In 
addition, energy efficient lightfng is to be provided throughout the dwellings in eKcess of the Part Lt 
2013 requirement<, 

There are no details of Installed district heating schemes In the Immediate vicinity of Ihe site, and 
the Proposed Developmellt is considered to be too small to successfully Incorporate a community 
heating system. It is also considered that the smalllncre .. e In heating plant effidencv due to the 
Incorporation of a system would be cancelled out by the Increase in energy consumption required to 
pump the heating water drcuit. 

Combined heat and power (CHP) ha. been assessed In terms of feasibility. There Is no economic or 
,u'talnable justification lor over-sizing the CHP plant, and therefore the CHP unit size need, to be 
carefully matched to the demand. of the development. The smallest commerdally available CHP unrt 
is too large for the scheme due to the limited number of residential dWelling" and therefore CHP Is 
not considered to bevlable forthe Proposed Development. 

A fea,iblllty study of the currently available low and ,era carbon technologies has been undertaken, 
with photovoltaic panels propo,ed for the development at roof level to generate electricity for the 
site. It has been estimated that the proposed photovoltaic system. would reduce the annual carbon 
dioxide emissions of the site by 4,326 kgCO" which equates to a reduction of 32.7% against the TER 
2013. 

The Incorporation of the energy eHlclency measures, and photovoltaic pan~ls equates to a reduction 
of 37.4% against the TER 2013 for the scheme, which exceeds the local policy requirement •. 
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11 Appendix A - Proposed PV Layout 

The attached roof plan shows the currently proposed photo\l{)ltaic panel layout for scheme - these 
are preliminary layouts and are subject to revi<]o", in the event of changes In standard panel slles 
and outputs. 
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12 Appendix B - Energy Efficiency DER 
Worksheets (Part L 2013) 

The following DER Worksheets are taken from the SAP 2012 software for each dwellIng In 
accordance with current London Plan polkV - these are lollowlnK inclusion of the energy efficiency 
measures, but before Incl~lan of the photovoltaiC systems proposed. 
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DER Worksheet 
Design - Draft ONHE~ 
Till' d.,lsn ,ubml"loo~" boon ca,~.d out using Approved SAP software, It h" been prep,,,," from pl,n, "nd .podncallon. on<! may not r.fiectthe 
property"' cons!ruct""' 

Area(m') A_08<' .toJ'QY 

h.1gb.(m) 
VoJumo(m') 

J 
I 
I 

lo"ost oo<upled 78,17 I (1,) • 1.50 I (l,) • lS5.4' I (l_) 

Total fioor.rea (1,) + (10) + (le) + (10) ... (1") u I 78.l7 114) 

Dw.llln,g volumo (:la) + 13bl + (~cl + (,d) ··130l I I!lSA, 115) 

!\lumber o! ,hlmnov, " NUmb" of open nuo. " 
!\lumber of Inte,mittent fan, , 
!\lumber of p.ssl .. ""nt< " N"mber of fluele" eo, fire, " 

In!lltr"lon dueto ,hlmn,y" flues, fans, PSVs (60) + (6bl' (1.) • (7b) + (7<) ~ [I::::J'";:::::J 
if" pre5Suri,rftlrm r .. r hos been corned outor /,/nWrded, PI",,.d '" (17), o',",rwlse rominu'/rom (9) to (16) 

AI, permea.ilily valu", q50, e,pre»ed In cubl, me"'o, por hou, po,,,,uo,. metre 01 en""lope area 

If based on ,I, permeabllltv value, lhen (18) ~ ((17) + ZOj + (a), olhe""I'" 118) ~ (16) 

Numbor of,ld,, on whl,h th. dwdllIlJ! Is ,Ileltered 

Shelte' f.,tor 

In filt.-.tio n ra te Incorpora tin~ shelter f,ctor 

1""It.-.llon rate mndmed for mo"tIlly wind 'pe",,: 

"" 
Month'v _""rage wind speed from Table Ul 

5.UU 4.9U 

", M., '"" 

U" 3.80 

I O"l O.ll I 032 I 0.28 I 0.28 I 0.15 

Cal ",late effectl"" ,I r ch, nge rate fur the applicable ca,e: 

I F mocha nical ventilation, oir <fl.n~e rate thruugh ,vstem 

'"' 
>,SO 

0,15 

IFb,lance.d with he.' rocolteT'J' .ff1c1oncy In % .llowinglor in-use !\letor rrom Table 4h 

d) natural ventil,tion or whole house pOSitive input"enlll.lIon from loft 

I 0.55 I 0.55 I 0.55 I 0,54 I 0,$4 I 0.53 O.5~ 

enM (24') or (24b) or (24<) or 124d) In 12S) 

0,55 "" I 0.54 I 0,54 0.53 0.53 

'". 
3,70 

0.14 

0.53 

0.53 

'" 
4.00 

0,1(; 

0.53 

I 0.53 

rn' per hour 
( 

.40= " 116.) 

X20~ " I (Gb) 

.10= '" I (7a) 

.to= " 117b) 

.40· " I (7,) 

Alreh.n,go. po, 
hour 

+ IS) = 0.15 I (8) 

>,00 (17) 

0.,0 (18) , (19) 

O,S5 (20) 

(18), (20) = 0,16 (ll) 

"" "" 
\ 

430 4,50 4.70 11221 

1.18 I ma) 

0.29 0,30 1122b) 

0.54 0.54 0.55 I (24d) 

0.54 0,54 0.55 I (25) 
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EI.ment 

( 
Door 

Window 

Groun~ fie., 

htern,lw,1I 

'00' 
Total"reo of ""temal eleme"'" ~A, rn' 

F.Me he.t loss, W/K = ~(A ~ U) 

G,e .. 
.... ,m' 

Op.nlnK· 
rn' 

Net., •• 

'rn' 
U·v.lu" 
W/m'K 

AxUW/K .... Iuo, 
Id/m'.K 

(16) 

(17) 

(28a) 

(19.) 

110) 

(31) 

Heat cap.at\' cm ~ ~(A. Kl 128} ... (30) + (32) -< (l2.) . .(12ej = 

The,m,1 ma"" parameter (TMP) In ld/m'K 

Thormalilrlages: ~(Lx!P) caioul'l€d orung A~p."dlJc K 

Tol,1 fabric neat 10" 

"" ... M" 
VerllilatiDn heat 10 .. cal,ul.t<d monthiv 0.33 .(25)m. (5) 

1 'S.73 1 ,S,60 1 3S.47 34,84 

Heat trnn,l..- ,o.~lcl.nt. W/K (37)m + (30)m 

1 ~3.95 1 93.32 1 93.6B 93,06 

Heo! Ios" paramoter (HLP). W!rri'K (,9)m .(4) 

,.w 1 1.20 1,IO U9 

Numo.r of ~'\'S In month (T,blo 1,) 

1 31.00 1 2S.00 31,00 30.00 

As",me, occupancy, N 

M" '"" 
,Ul 34.18 

91,94 91.40 

1.19 1 1.18 

1 11.00 30.00 

An"ual average hot Wllter ""ge 10 litre, per daVVd,aver.ge ~ (25 X N) + 36 

"" ". M" '" M" '"" 

'"' 
,4.18 34.06 

~J.AQ 9l.30 

1 1.18 '" 

1 lLOO 31,00 

'"' ~, 

Hot water u,,~e In litre, pe, d.y for ,ach month Vd,m = factor Jrom T.ol.1c" (43) 

1 101.03 1 97.36 1 9,.68 1 90.01 1 86.34 1 82,66 1 82.66 86.~4 

r "f!if content of hot w,te' ",o~ p 41S X Vd,m x nm x Tm/3600 I<W/Vmanth (,ee Table, lb. 1< Id) 

1 149,B3 1 131,04 1OS.21 1 117.a9 1 113.1. 97,61 90.45 W3.79 

DI,trlilutlQn 105< 0.15 " (45}m 

1 12.47 1 19.66 1 20.28 1 17.68 16.97 14.64 13.57 IS.57 

Water >forn8e 10>5 calculated fo, oach month (S5}.(41)m 

1 0,00 1 0.00 1 0.00 1 0.00 ""' 0.00 0,00 0.00 

Ifth, ". ... , wntaln, dedicated ,01,,,tOl<rg\! or dodlcatod WWHRS (56)m x [(47) V.) + (47). el,e {S6} 

1 """ 1 0.00 1 0.00 1 0.00 0.00 0.00 0,00 0.00 

P~m'ry circuit loss for each month Inlm T.bl@3 

1 0,00 1 """ 1 0.00 1 0.00 0.00 0.00 0,00 0.00 

Comb; los, for each month from T.blda, 3b or 30 

1 16,3a 1 hns 1 26.BB 1 16.01 ~'" 16.ot 16,3B 26.S8 

~4.~9 

92,61 

A"""g~ 

1,18 

A"""RO 

30.00 

'" 
90.01 

1 10S.03 

lS.76 

0.00 

0.00 

0.00 

26.01 

Total heat required forw.ter heating calculated fo, .,ch month 0.85 x (45)m + (46)m + (S7)m + (59)m + (61)m 

,- ", 
34.73 34.% ~S.11 I (38) 

91,94 9'-18 93.43 

ri'19jl ... 11j11·1 9306 1(39) 

1.19 1 '" 1.20 

~1~0)1. .. 11j1l ~ I 1,19 1(40) 

1 ,1.00 1 10.00 1 31.00 I (40) 

(43) ,. ,- "" 
1 93.68 1 97.l6 1 101.0, 

H44)l...l1 1 1102,16 I (44) 

1 122.41 1 133.6l 1 lAS,lO 

H4S)1...11 1 144S,W I (~5) 

18.36 10.04 21.76 I (46) 

0.00 0,00 0.00 I (56) 

0.00 0.00 0.00 I (S)) 

0.00 0.00 """ I (59) 

26.B8 ~"' 26,8S I (61) 

1-1-1--1-1-1-1--1-1- - - ~I~ 

Pag.2 

URN: fl,t 1 version I 
NHER PI,nMM,a,vor:slon 6,1.1 

SAPvor:slon9,92 



$01" DHW Inpu,,,,,kulated u,lngApp.nol, 6 or Appendl. H 

I 0.00 I 0.00 I 0.00 , 0.00 

~Iu. [0' hea' .. oowry 'v'tem 1 Inp"l(ApponoJl",l) 

, -71Sl 1 -7.0t I ·6.a3 I ·6.0S 

0.00 

Oulp"' from water he.ter for each monlh (kWh!monful (621m + (63lm 

0.00 0.00 

"'" M" 

0.00 ".00 0.00 0.00 0.00 , lol) 

0.00 "'" ·5.6~ -7.63 1163) 

1_1_1~1_·I_al_ =- _. _ ~ __ 
~(64)1. .. 12. , 1706.99 1(641 

Heat gain, from wa'er hoaUn& lkWh/month) 0.25 _(0 as x (45)m + (61]mJ + D.8 x [(A6)m + (57)m + 159)mj 

49.64 51.68 45.70 18.96 I 16.80 I 41.21 I 41.43 I 47 42 50.93 I 54.97 I {6S] 

", 
M,I.bolie gain, (Table 5) 

M., '"" '", '" ". '"' "" 
I 121.36 I 121.36 I 121.36 121.36 I 121.36 I 121.36 121.36 121.36 121.36 121.36 121.36 121.36 , (66) 

~lgI1l1ns gain, 1""ICIII,lEd in Appendix L, equ,tion III or I..'la), .Iso see T,ble 5 

, 2153 , 19.13 I 15.55 I 11.78 , 8.BO , 7.4, 8.03 10.44 14.01 17.79 20.76 n13 , (o7) 

Appliance gain. (calculaled In Appendix L. equ,lIon ,H 0' Lilo). ,1'0 , •• Tabl. 5 

iIJ'~~~'~''IIJ,i,,~,~,il},i,,~,~,ili,oo~,i'JI~,"ii;i."~,Jlj.~"i,i'I:,gQ'.d.U=~""'M!JJ'"M".''Il,""".,crl''''O·,",crlW.,e" •• ]llli8) 

Cooking gains (calculated In Appendl. L. equation l15 0' L15a), al,o <ee T'illo 5 

I 35.14 I 35.14 

Pomp and ran gain, (Taille S.] 

35.14 15.14 ~S.14 ~5.14 15.14 ~5.14 35.14 35.14 35.14 35.14 1169/ 

[!'".""~IC~,.,ooO:::I::'"""Cr:j,j"'":::J=".""CI:J,j.""CCj'·"'":::J="·""Cr:j"""=C"·""O:::I:J,j""Cr:j,j·"":::J1170) 
Los", o.g. ovoporatlon (Tabl. 5) 

I -97.09 I -97.09 ·97.09 ·~7.09 ·97.09 _97.09 ·97.0~ ·97.09 ·97.09 _97.09 ·97.Q~ ·97.09 I In) 
W,le, heolinB Baln, (T.ble 5) 

[I =""'."'Clq",j'"':J::'"j,j".cr:.", .• "':::J:::J",j,j':J:::J~'.I"CC"""":J:J",j",cr:"""'C]O",j"':J="'"'·'''Cr:",j,j.C]I (n] 

T ""lln'.,o,1 ",10' (661m + (67)m + [6Il)m + (69)m + pO)m + (ll)m + (7llm 

3/551 ~73.11 ~S9.60 I l31.S~ ~1S.8l 294.74 261.11 261.30 298.63 3.0.61 345.73 ~(;4.46 1(73] 

S""lhW •• t 

NorthWesl 

NorthWest 

Solar I!"ins In watt, I(74)m ... (&l]m 

A""". factor 
Tobl" G~ 

,,­
m' 

501,,11 .. 
W/m' • 

'po<UI< ~'l' 
orT.bl.5b 

36.79 1.0.9,,1 o.n 

11.28 I "0.9.1 0.72 

l1.2B 1.0.9.1 072 

" .p .. lIl< d,,, 
o,T.bl.6, 

Gain' 
W 

I 40.BO I 79A7 I 135.21 211.90 277.86 293.66 275.71 223.78 16U4 94.97 50.69 ~U4 1(83) 

Total Qaln' _ Inl.rn.1 and '01 .. [7 3)m + (63] m 

41631 452.68 494.81 549.14 593.6a 583.40 556.38 511.08 459.97 415.58 396.4l 398.22 1184) 

Tomp.ra,u", du,lnl h.o~ng pen"'" In lhe living .r .. from T'l>le 9, Thl("q 

", ". M" M" '"" '" 
U,lllsatlon "'''o'fo,,,,ln' for IMns oro. nl.m [, •• Tobl. 90] 

1.0U I IOU I 1.00 I U.98 I D,94 0."/5 

Mean internal temp of living .re. T1 «top, 3 to 7 In Table 90) 

I 19.63 I 19.74 I 19.97 I 20.30 I 20.64 20.88 20.97 20.95 

Tempera'"", ~urlng heating pe,lod, in the re.tofdwelllng from Table 9, Th21"C) 

'" 

'" 
20.75 

21.00 

o. '"' "" 

"" 1.00 1(80) 

20.34 19.91 19.60 Ila7) 

URN. Flan "e"lon 1 
NHfR PI," A"."Or v",lon 6.1 2 

SAP v."lon 9.92 



19.92 I 19.92 I 19.91 19,9, 19.93 19.93 19,9, 

Utlll,"'lon factor fur gain, fur ,."t of dwelllrll! nl.m , 
1.00 1.00 I 0.99 I 0,98 0,92 0.75 054 , 

M.a" tntem,1 tempe",tu,.. In the rest of dwelling 12 (follow ,tep' 3to 7 10 Table ge) 

I 18.09 I 10.2S I 18.59 I 19.07 I 19,54 I 19.84 19.92 

Uo]Os .r .. fro,Uo. 

M •• n Internal temperature lor tile "hol. d""lIlng flAx n '(1. J1.A), 12 

I 18.71 I 18.86 I 19.15 I 1958 I 19.99 I W.l7 I 20.35 

AppIV.dju,tment to the m.,.. lot.r.al ",mperawre from Toole4. wh.,. approprla'" 

IB.57 18.71 I 1900 19A3 I 19.84 I 20.12 

"" ". Mo< '" M. "" 
U~II,.tlon factor for 8"ln,_ ~m 

I 1.00 I 1,00 0,99 0.97 0.91 0.77 

Useful Baln" ~mGm. W (94)m <184)m 

I 41S.31- I 450.90 I 490.45 534.93 54240 451,03 

Moothly averoge e"'''n.1 "'mperature from rabl. Ut 

( 4.30 I 4,90 I 6.50 I 8.90 11.70 14,60 

Heat I"" rate for mean Internal ",mperatu,., lm, W ((39)m < ((93)m _ (96)m) 

1 1340.49 11l95.70 1 mU2 1 919.71 I 756.75 I 
Sp.", he'~nB requirement. kWhjmooth 0.024. ((97)m . (S5)m) , (411m 

I 6£8,3, I 51>1,71 ! 506.57 I 320.24 159.4~ 

S P' re h"" r.ng r.qulre men' INoih/m '/vear 

Space h •• tlng 

fraction of 'pace heat [rom ,.cond'ry/,upplem,ntary _v,tem (table UI 

Fraction of 'pace heat from m,in ,ystem(') 

Fraction ofsp.", heat from main .ystem 2 

Fraction of tot,1 space he,tfrom m,lo ,vstem 1 

Fraction of total space heal from m,lo 'v'tem 1 

r"lencyof m,ln <ys1.m 1 (10) 

, lon fob M" 
Space h""'ine fuel (m'ln 'I"tem 1), kWh/month 

765.66 I 631.49 

Water ~ •• lIng 

Effldo""" o/water neotel" 

I 89,38 I 69.3~ 

W.ter heat<nB fuel. I<Wh/mo",h 

Ann.,1 tOlol, 

Sp'''' heotinB foel- main system 1 

Wa .. r heating foel 

563.43 

8928 

"', 
I 356,/.2 

I 89,10 

Electricity fur pump" fan' .nd .Ioetrle keep·hot [fahle 4f) 

M., 

1n.,9 

88,69 

509,9~ 

0.00 

'"" 
0.00 

87.:10 

p.ge4 

I 20.20 

'"' 
0.58 

321.4& 

16.60 

332,64 

0,00 

'"' 
0,00 

87,30 

19.94 

0.61 

19.91 

20.34 

20.19 

,~ 

0.65 

330.46 

1640 

149.50 

"'" 

~. 

00" I 

67.30 

19.93 19.93 19.93 19.92 1 (S8) 

0.89 0.99 '00 1,00 I (S9) 

19.70 I 19.B 18.53 18.05 1 (90] 

Uoing.r .. +(4) _I 0.41 1 (91) 

20.1l 196, 19.10 18.69 1 (92) 

19,9S 19.48 18.95 18.54 1 (9') 

"" o. '" 0" 

0.89 0.98 1.00 1.00 I (94) 

410.60 408.25 394.71 397.47 1 (95) 

14.10 10.60 7,10 4.20 1 (96) 

544.83 al4,90 11104.45 1 1039.721(97) 

0,00 309.99 I 51LOl I 701.03 

~(98)1 .,5,10 ... 12=1 3764.35 1 (93) 

(98)+(4] ! 48.16 1 (99) 

.., o. ", 0" 

0.00 I 344.81 I 562.42 779.79 

8211)1..5, iD ... 12 4187.27 11211) 

a7.30 89.06 I 00.29 89.39 1(217) 
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""n~alll.olln~ pump or w,ler pump wllllln worm 'Ir he.,los u"'t 

bollerfi"elan 

Total electrlcltvlor tllo ab""", WlIl!V-" 

EI.,,,,<lty ror lighting (Appe"oll< l) 

Total delivere<! ""orgy for all use, 

Spa"" Il.allng ·maln 'Y',.m l 
Walor Ileatlng 

Pumps and fan, 

Ele<1rl d tv for 11~lUr"ll 

Mdl~o"al ,tanding m.rge, 

Total energy 00" 

Energy<oSl doflalor (T.bl. 12) 

EnorR)'oo.t factor (EU) 

SAl' ,.Iue 

SAP rating (,eerlon 13) 

SAP b,O" 

Spa"" heo~og - main system 1 

Woier heating 

Spa"" aod wate, h_.tlog 

pumps"ndf,", 

fle<lncitv lor IighUns 

Total CO" kg/year 

Dwelling CO, .ml"loo rate 

El value 

El rating ("Cllon 14) 

El b,od 

'1"". h •• tlng - main system 1 

Waler heotlng 

Space and wo •• r Iloatlng 

Pump,"odfan. 

Electricity fur lighting 

P~ma,v <oorgy kWhjyo" 

Dw,lIIng prima"" enere\' ,.te kWll/m,lye,r 

fuel 
kWhfyo" 

4187.27 

192B.11 

75.00 

300.29 

!n,rgy 

kWlrlv •• r 

4187.27 

1928.11 

75.00 

380.29 

Enargy 
kWIl!ve.r 

75,00 

3SO 29 

Page5 

, 
, 
• 
• 

• 
• 

, 
• 

• 

, 

30.00 (130,) 

45.00 (n0_) 

75.00 1 (23: 
380.29 11232) 

6570.61 1 (132) (211) ... (221) .(211)+ IB21 .. (211b)= ~, ~~IE~ 
Fuel price ~, 

.. "five" 

"" xO.Ol~ 145,/2 1 (240) 

"" xO.01= &7.10 11247) 
H,l~ .0.01= 

lU9 .0.01= 

ll40).,.ll4l) + (14S) ... (254) • 

!ml .. lon foctor 
kiOO,{kWh 

"" 0,22 

1261) + (lE,)' (l6.l) 

0.52 

0.52 

Prlm.ryl.ctor 

1.22 

1-22 

I 
I 

.( 

( 

Emf .. lon. 
kiCO,jy." 

(161) 

(1Q4) 

(,65) 

(261) 

(262) 

(27l) 

(273) 

Sl.06 

"' If'\ 
" 

Prlm.ry Enorgy 
kWhf'!.a, 

113,32 

11261) 

1 (1.64) 

I 

1273) 
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DER Worksheet 
f"!sign - Draft , 

ONHER 
This de'ljIn ,uilml«lon h" bee" ",,,ied out uslngApprovod SAP .oftware.lt has heen pre!>",.d from pl,m and ,peemcatlon<and may oot r.ft."'h~ 
proporty as oonst,"et€(J. 

lowest oocupied 

Total ~oor ar.a 

Dwell,ngvol"me 

( 
Numbero!chlmney, 

Numb.r of opon flues 

Numberof lotormln"ot fan' 

Numberof pa"l"" vents 

N"mb., of nu.I." gas fire, 

(la) + (ll.) + (1<) + (id) .. (In)=1 

AI''' (m') 

52.5S Ill.) " 
52.55 114) 

A •• ,ago ,foray 
holjlht (m) 

2.50 I (2a) , 

(3a) + (30) + 13') + (ldl ... I~n) = I 

0 ,40: 

0 , 20~ 

I .10= 

" ,10= 

" ,40= 

Vol"me(m'l 

131.38 I (3a) 

B1.38 liS) 

m'porhour 

0 I (6a) 

" I (6b) 

" I (7.) 

" I (7b) 

" I Pe) 

Alr<h.ngo.par 
hour 

In~Rra~on d"e 10 chlmne~" fl""" fan'. PSV, (6'1 + 16b) + (1a) + (7b) + (7e) = [I =:::>,,'=:::J 
1/0 prmurisa~"" test hrJ$ b"n <offled ou' or Is Intendod, pte<ood to (17), otherwise rontlnu, frQm (9) to (l6) 

+ (5) ~ 0.15 I (S) 

Air permea!>lIflyval"e. q50, .>Ijlr",ed In cubic metres pet hour p."quaro metre of envelope are, 

If Dosed an all' permeabfl,ly val"", the" (18) = ((17) + 20) + (8), 01110"""01111) .116) 

Numb., ~f ,Id., on whloh the dwelllngl, shelter •• 

Shelled"lor 

InHRra'lon rate Incorpo,,~"g ,helter raClor 

( '"Iio" rate mo.lfl"~ fo, monthlv wind 'peoli: 

'"" , .. M" "', M., "" 
., .. 

MonthlV ."""'go wind speed fram To!>le U2 

I 5.10 5.00 4.90 4.40 4.30 1.BO 3.80 UO 
Wind faotor (22)m +4 

I 1.28 U5 1.23 '" 1.0S I 0.95 0.95 0.93 

Adjusted Infillr"l;on rate (allowlnR fur ,helterand wind ["tor) Ilt). (22'lm 

0.31 0.2S I 0.l8 0.24 0.24 

Calwl,te err,""I". air mang. rate far the appltcable <0,0: 

Ifme'h."I,"lv,"Ula~on: all' 'h.n~. rale Ihraush .yst.m 

11 b,lanred wRh o.at,,,,,ov.'Y: ~fflol.n"f In % allowing for In-u,e F.<torfrom Table ~h 

d) n'tural .""tll,Uan orwhole hou,e po,ltW.lnputvontllatlon from loft 

0.55 I 0.55 0.55 0.54 I 0.54 I "" 0.53 0.>3 

EfI.,U"" .Ir mange ",re ent.r (24a) Or 114b) ar (240) or (24d) In (25) 

0.55 0.55 I 0.55 0.54 I 0.54 I "" 0" 0.53 

Pag.1 

{l7) 

(18) 

(19) 

(20) 

( ( (21) 

'" '" ,~ 0" 

4.00 4.30 4.50 4.70 I (2l) 

1.00 1.08 

0.l6 I 0.23 

0.53 0.54 

0.53 0.54 

<B 1.18 I (22a) 

0.29 0.10 1(221)) 

'" I (lla) 

"0 I (2le) 

0.54 0.5S I (l4d) 

0.54 0.55 I (25) 
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~Iement 

Door 

Window 

,,"'" n~ II000r 
Elltemal w,11 

p,nvwall 

Total .... o[extem.1 elemenlS ))\. "" 

Faorie heot ID", W/K = IIA x U) 

Openlnl' 
m' 

Net ..... 
,m' 

U-valu, 
W/m'K 

AKUW/K K .... lu'l. 
kJ/m'.K 

~I 1.60 

=1 13.47 

~I 7.88 

=1 ,,~ 

= 1 ",00 

Hoat cap.cltyCm = IIA. K) (28) ... (30) + (32) + {3Za) ... (32el = 

The,m,1 m'" varamet€r (TMP) In kl/m'tl 

Thermal orld~es: ~Ilx Ill) coleulated u'ln~Appendl. K 

Totol faMe ho.II"" 

", , .. M" 

Vontllollon h •• tloss col,"I.ted monthlv 0.33 x (l5)m x (5) 

I 24.00 I l3.9~ I ll.Sl. :<3.41 

Heat transfer coefficient, W!K (371m + {381m 

I 67.05 I 66.96 I 66.87 6645 

Heat 10" p,mmeter (HlP), W/m'K 139)m + (41 

U8 I 1.27 I 1.27 1.l6 

Numoer of day, In month (Table la) 

I 31.00 I 28.00 31.00 30.00 

A,,"med ocrupancy, N 

,", 

n.~l 22.97 

66.;8 66.01 

1.26 I 1.26 

I 31.00 30.00 

Ann"'laverage hat wate, "'age In lit"" per day Vd,averoge = (25 x NI + 36 

"" ". M" '" M" ,", 

'"' 
21.97 22.90 

61;.01 65.95 

1.26 1.25 

I 31.00 ~l.o0 

'"' '" Hot water "sage In litres per day for each month Vd,m = factor from Tool. lex (43) 

I 83.74 I 80.69 I 77.65 I 74.60 I 71.56 I 68.51 I 1Nl.51 I 71.56 

Enel]!V content of hot water used _ 4.18 x Vd,m x nm, Tm/3600 ~Wh!mo"th (see Taol" 10, le Id) 

Distrloution 10" 0.15 x (451m 

I 18.63 I 16.29 I 16.Bl I 14.66 14.0& 12.14 11.25 11.90 

Water storage 10" ",,""I,ted loreach month (SS), (41)m 

I 0.00 I 0.00 I 0.00 I 0.00 0.00 "" "" 0.00 

lithe "",,.1 oontaln< dedlcatod .01" <torago or dedicated WWHRS (56)m x [(47) Vs) + (47), else (56) 

I 0.00 I 0.00 I 0.00 I {l.00 0.00 """ "00 0.00 

Primary drcuit 10" for e,eh month from Table, 

I 0.00 I 0.00 I 0.00 I 0.00 0.00 0.00 0.00 0.00 

Combllo" ro, oath month from Table 3 •• ,0 or le 

I 26.aa I M" I 26.B8 I ""' "" 26.01 26.83 26,88 

'" 
nil 

66.15 

Avor.go 

1.26 

A""rage 

I ,0.00 

'" 
I 74.60 

B.06 

""" 
".00 

0.00 

26.01 

Total heat ",qulre~ furWllter heatlog calculated foreoeh month 0.85, (45)m + (46)m + (57)m + (59)m + (611m 

I 151.06 I 132.89 I 13B.96 I 123.n I 120.64 I 106.92 I 101.eS 111.91 IB.07 

(3)) + (~6) = 

n13 l3.49 

66.38 66.5; 

~(39J1.. 12/12 

1.26 1.27 

~(4011 .. 1l/12 

I 31.00 ,m.oo 

'" "" 
77.65 I aO.69 

~(4411 .. 11 I 

15.12 16.61 

""" ".00 

0.00 0.00 

0.00 o.uo 

26-88 26.01 

118.34 H6.76 

A~., 

"I' (' 
(26) 

127) 

IlSa) 

12~') 

(32) 

131) 

"" 
l3.65 1138) 

66.70 ( 
66A5 1 (39) 

1.27 

1.26 1 (~O) 

I ,1.00 1140) 

(42) 

[~I 

"" 
e3.74 

913.51 1 (44) 

[ 

1 (45) 

18.04 1 (46) 

0.00 1 (56) 

0.00 1 (57) 

"" 1 (59) 

l688 1 (61) 

147.14 I (62) 

lJRN, Hot l "erslon 1 
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Solar DHW Input c,lculated ",;n&ApP'hd" G or Append;, H 

0.00 I 0.00 I 0,00 I 0,00 0.00 0,00 0.00 0,00 0,00 0,00 0,00 11&3) , 
h gas heal r.""",IV .v,tern llnput [Appendi. Gtj 

-6.54 I -6.09 I -5.93 I -4.48 -1.88 0,00 0.00 0.00 0.00 -{;.55 11&3) 

Output from water h •• t.,fo,each month (kWhfmonthl (621m + (6~lm 

1-1-1-1--1-1- - _1_ - -. -

Hellt gain, from water hea"ne IkWhjrnonth) 0.25 x (0.95 " 145)m + (61)m) • 0.8 x ((46lm + (57)m + (59jm] 

I-I-I~·I-I-I~.I-I-I-' 

... ". M" ." M" ,., 'M '" Metabolic go;m (Table SI 

H64lf .. 12 I 1471.25 1(64) 

40AS I 4Bl I 46.71 1(05) 

00, 

[I :"""'[J[j.,.j"'::I2~""CC"""'OI:J.,.j""::r12"'.'"CC,'.C,".O:J.,.j".::I2""",.CC"'C,".02"'2".:r:. .. ",.O1(66) 
ll8hllng gal"' (calCIJlated In Appondlx!., equ.tlon L9 or 1.94 .Iso !ee Table 5 

I 14.08 I 12.50 I W,17 I 7.70 5.75 I A.86 5.25 6,82 9.16 11.63 1357 MA7 1(67) 

Ap~II.",. a,ln, (calculated In Append;, L, O<J"a!lon U~ or Lt;,), al,o >ee Table 5 

I lSH5 I 155.45 I 151.43 I 14~.86 I 132.05 I 121.89 115.10 113.50 11705'1 126.09 136.90 147.06 1(68) 
f" '<1nggalns (cal,ulated In Appendld, .q"a~on ltS or lIS,), ,Iso ,ee Tobl, 5 

I 31.83 I ,1.8, I 3183 I 31.83 I 31.8, I 31.83 3183 31.83 31.83 31.83 3183 3l.B3 I (69) 

Pump ,nd fan 8I'ln' (T.ble 5.) 

[I ~,j,i'~I~""'CI:;'""'LCj,.""::JL""'CI:j""'LC:j",,.::JL'",.CI:j"""LL",""Cr:;"·',.CC"j·".::J1 (10) 

l"""' ".g. "".poraUon ITable 5) 

[I :~",,"i'Qlj~'~'"."':r:~j,",.'",CC~"","'Q::;",'"."':r:~j,"'·'"'OC~""M'!:r:j""""I:·j,"'·'",O=".'·""':J:~j".·,.I'I:·,'",·,,'OI (71) 

W.",-, ho.tlng gains ITable 5) 

[I jM"""QI::,.".j,j':rJj""";::C"'""'::J:i~'."":r~~"'"'O[j~","'::I:::<"""CC""""O:J"""':J2""'·''"CC'''',".OI (n) 
Totallnremal Baln, 166)m + (67)m + (6a)m + 169)m + (70)m + [/1)m + (nJm 

284.94 28,.20 273.19 I 257.19 241.1). 215.62 215.36 220.28 118.40 244.57 263.13 I 276.79 1(13) 

No,thW.st 

S( E.'t 
SouthEa,t 

Solar!!"ln, In w.tts l:(lA]m .. (82Jm 

A, •• 
m' 

Sol.rflIDI 
W/m' • 

.pedfl. dOl' 
o,T.blo6b 

" .poclfl< d ... 

orTable G< 

Gain' 
W 

0.77 I" ~~'~';'§ll • I 1122 IxO.9x ~~'~"I'§ll x ~~"~'I'~I = I 8.83 1181) 0.17 1,1 2.88 1.1 36.79 1.0.9,1 0.72 1.1 0.70 I~I 37.01 1177) 
0.54 I, I $.04 I x I 36.79 IxO.9xl 0.72 I x I 0.70 1= I 45,42 11771 

I 9126 I 158.38 224.50 291.n 338.10 340.90 326,48 290.70 I 247.48 177.15 109.84 77.75 Ila3) 
T "tal gain. " Internal and solar (73)m + (831 m 

I 376.20 I 441.59 I 497.69 I 54B.41 579.32 560.52 5-41 &4 51O.9a A75.81 421.71 372.97 354.54 1184] 

TemPOMu", during he,tlng period, In the 11'lng .... from T,ble 9, Thl("C) .. , ". M" "', '"" '" 
tJ~II"'lon fa,tor fur g,ln, for livjnB.rea nl,m (". Tabl. 9.) 

I 100 I 0.99 I 0.98 0.94 I 0.85 
Mo.n Intern.1 temp oflil'inB area n (""p, 3 to 7 In Tahle ge) 

I 19.70 I 19.88 i 20.16 I 20.49 I 20.78 
Tempe"'rute during h .. tI"~ p.rlod. In the ""t of dW€III"~ rrom Tabl. 9, Th2IT) 

Page3 

057 0.81 

20. 9a 20.87 

.. , .. ." 
0.96 0.99 1.00 I (a6) 

20.50 20.03 I 19.66 ! (37) 

URN, Flat 2 version 1 
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19.86 19.86 19.86 19.87 19.87 19.66 19.66 

Utili5a~on fBctor fur &Bins fur re.t of dwelling n1.,m 

0.99 I 0.99 I 0.97 I 0.91 """ 0.59 OM 

M .. " l"tem,1 lemperatu,e In "'e 'oSlof dwelllngU (fullow ,~'" 1 10 7 In loble 9<j 

I 111.15 I 16.41 I 18.81 I 19.19 I 19.66 I 19.84 I 19.87 

Llvln8ar", fraction 

M.,o 10te,n.1 temperature for"'. whol. dwelllhgflA.n +(1 - flJ\). Tl 

I 18.98 I 19.20 I 19-53 I 19.94 I lO.l6 I ~U41 ~0A7 

Appty .djustm"", to ,h. me." In'.m.1 "'mp'ra'"r. from Tabl. 4ewhere approprlat. 

I 18.81 I 19.05 I 19.38 I 19.79 I 20.11 W.W 

w. ". Mo< '" M" ". 
U'itI",tion factorfor gains, ~m 

I "" I 0.98 0.97 0.92 .. , ".e 
Useful gains, ~mGm, W (94)m, (84)m 

I 373.36 I 434.63 I 460.41 501.33 468.08 354.13 

Montlllv 'V."'Ho •• ~m'l temporatu,e from Tabl. Ul 

I '" I ,"0 I 6.50 I 8.90 11.10 14.60 

He" 1o" rate for moan intem,1 ,emp.raturo, lm, W ((39)m. «93)m- (96)m) 

I 974.27 I 947.S7 I B61.49 I 723.S1 I 558.37 I 
Space heatln~ requiremeot, kWh!monlh 0.024, «97)m- (95)m), (41)m 

Sp .. ohoatlng 

F"'<llon of 'p'CE heat from ,.","d,,,,!,upplomentorv _Vllem (ta~l~ 11) 

Fr.,tion of 'pare heat from m,ln system(.) 

Fraction of .pare hoot from m,ln ,y'tem 2 

F.-."Ion of tol,1 'POre hM from m,ln '1"1.m 1 

F"'<I1on oflotalsp,,,, h""t from mBin svstem 2 

Effia.ncy of main system 1 (%) ... ". Mo< 

Space heating fuel (main svstem 1), kWh!mon,h 

I 497.31 I 383.42 

WOler h •• tin, 

Efft<lency of water hooter 

I 89.25 I 8919 

Wal.r heating fu.l, kWhlmon 'h 

161.93 142.18 

AAnu,1 '0'.1. 

Spare heotin~ f",I- main 'l"t.m 1 

Waler hea~"g fuel 

I 315.37 

89.05 

149.38 

'" 
I 177.15 

88.77 

l'l4.33 

~1ect<J<l1y fur pump'- t.ms ,nd electric keep-hot [Table 4Q 

M" 

I 74.71 I 

8S.21 

B4.61 

375.02 

", 
0.00 

87.'30 

112.47 

Page4 

20.'12 

'" 
0.45 

24l.29 

16.60 

l45.62 

'" 
0.00 

87.30 

116.67 

19.66 

OM 

19.87 

1D-47 

10.32 

.. , 
0.50 

2S2.94 

lli<O 

258.26 

.~ 

I 0.00 

87.30 

119.3l 

19.67 19.67 19.67 19.87 I (66) 

o.n 0.94 0.99 1.00 I (B9~ 

19.78 19.31 18.63 18.09 I (90) 

U..rrlll ..... +(4)~1 ,~ I (91) 

"" 19-'15 19.38 111.93 1(92) 

wn 19.80 19.23 18.70 1(93) 

" Ott ,,, 
"" 

'" 0.94 0.99 0.99 1 (94) 

357.45 395.25 ~67.40 35l.47 119S) 

14.10 10.60 7.10 4.20 I (91' 

404.56 610.51 807.30 972.13 I (97) 

0.00 (101) 

t- (lOl)" '"" (101) 

0.00 (lO') 

(202), (1- (203)] = (204) 

(202) ,(203) = (20S) 

'" "0 , .. "" 
(7""\ 

0.00 I 178.15 3SBl 5H.3l 

I(211)1...5,1O ... 1l I 1491.74 I (1l1) 

87.30 

119.52 

8ll.75 B9.12 89.28 1(217) 

139.51 146.69 157.48 

~(219a)I.,,12 1664.10 I (m) 

2491.14 

1664.10 

URN: Flail "",,10" 1 
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'"Olral h'''lng pump or w,re, pump within warm ai, ""'lrIg unit 

boiler flue fan 

)11 .lectrl,IIy ror the ,bove, kWhJyear 

EIe<t.Mtv for 118hlln8 (/\Pp""dl, L] 

Tot.1 delivered energy for.1I u,e' 

Space h •• ltrlg _ m.l" <y, .. m 1 

W.te. heoting 

Pump' and fan, 

Electricity fo, IleIl~ne 

AddRlonal standing charge, 

Total enefll'l cool 

EnEi'gy cost facto, (ECf) 

Jv.lu" 

SAP "line (,ection 13) 

SAP ",nd 

Spac. h.,U"~ _ malo 'v'tem 1 

Water heolin8 

Spa", and water heating 

Pump, .nd Jan, 

Electrititv for lighllnB 

Totol CD~ kg/ve" 

Dwelllog CO, oml"lon rat. 

Elvalue 

r '~ng {soctlon 14) 

Ellland 

Sp,re heating - m,in ,vstem 1 

W.t., h •• tltlJ/ 

Space and wate, heating 

Pum»S .od fan, 

EI.".I ,!ty for 118ht!ng 

Pr; m,IY energy I<Wh/year 

Dwelling primary enerl!l' rote kWhJml/vear 

.. , 
kWh/v .. , 

Enorgy 
kW~/v'" 

<491.74 

16&1.10 

"/5,00 

14&,9 

,-~ 
kWh/ye.r 

2491,74 

16&1.W 

75.00 

248_59 

Pago5 

• 
• 
• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

30,00 11300) 

C:;;!~~~ (230e) 
~ 1(131] 

I (m) 
(ll1) ... (22L) + (111] + (13l] .. (237bj = I I (23B] 

Fuol prioe Fuo] 

<Ortfjyu. 

3,48 .O.ol~ , .. ,0.01 = 

13.19 .O.Ol~ 

n" .0.01= 

(240) ... (242) + (245) ... (2>4) ~ 

" 
Em! .. lon factor fml"lon. 

kcCO,/kWh kgCOJvo" 

• 53821 I (2611 

359.4, I (lE4) 

(261) ~(l61-) + (lE,) (265) 

• (267) 

(2681 

,. I (272) 

Primary laClor 

1.1-2 

1.22 

{lll) 

"' I (n4) 

" I 

p.lmary [norcv 
kWhJ\r<.,. 

3019.92 (l61) 

{1-&4) 

{lol] 

[267] 

• {2oB] 

{1ll) 

(n3) 
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DER Worksheet 
Design - Draft ONHE~ 
Thl, design ,ubmlsslon h., been carried out ",jnB Approved SAP ,oftw'r •. I~ h •• b •• n pr.p.rod from plan, and 'p.dficalion. ,nd may not reflect the 
property "' constructed. 

~ •• k4,fd'~*x;:'11_M:rj~h~i~?;~~'·-­
r4\~)ii ~''"~A~;#i', ! [ 
~-_::£;i¥: :-: ] [~~~~j.4-8. ~~ __ O~";;n-d' R""~ ~ Br~;"i"y~ ~~ iSL . 

lowest o,cupled 

Total noor ,,.,. 

DW€lllngvolume 

Numberofchlmnevs 

Numb.r of op.n flue, 

Number of Intermntentfan, 

Number ofp,,,,ve vents 

Numil" of ITu.lo" gas Ilm' 

/W.(m') 

1 (la) ~ 

1 (4) 

.1 ~')2:1;r:!V4 [l~22~"­

.Il~~j!~:'· - it~iOOl201.5._ 

Avar"llo,torey 
helcht (m) 

[=,~,~'==I (l.) 

Volume[m'j 

144.25 1 (3a) 

[3.) + [3b) + [3c) + [3d) ... (3n) = I 144.25 I (5) 

" , 
, 
, 
, 

.40= 

no= 

.10= 

.40= 

m'p.,ho., 

I (6,1 

I (6ill 

I (la) 

I (71)1 
I (7e) 

ATr'*',n,e,per 
~o"r 

Inllltr.~on due to chimney" flues, fan" PW, (6a) + (6ill + {7'1 + [7b) + [7e) = [I ==,,"=::J 
Ita p",,,url<oNo" rm hl1$ ~ .. " wm.d our or I< Intended, proc,ed fa (17), olh"wise ronllnue from (9) to (16) 

=:J"",MI:::J118) 

Air pormeabllltv v,Iue, q50, e"l're".d In cuill' metres per hQur per square me're of en""lope a",a 

If based oil air perrn""billty "I"e, then (1E1 ~ «(17) + 20) + (BI. olherwl", (18) = (16) 

Numb", of ,Ides on which the dwellin8 ",heltered 

Sh,ltor mctor 

I "fiItr.tlon ra'e InC(lrpo,.~n~ ,hel'" factOf 

Inllltr.~on rate modlflod for monlhlv wTnd 'peod: 

"" M" 

Monthly average wind speed from rable U2 

1 5.10 5.00 4.90 

"', M>, "" 
4.30 

'" ,., 
3.80 3.70 

, 
[IS). ( 

( 

'" 00, 

4.00 4.,0 4.50 4.70 I (n) 

( 

WI"d factor In, [m::::>,';,::r:J",:::J=;:;Cr:Lili:I:J":::J=,,Cr:I''>:I:<'2I:r='''C[ECI:I!!::r:J:g= us 1.25 1.23 1.10 1.08 0.95 0.95 0.93 1.00 1.0a 1.n 1.18 1111,) 
Adjusted Infiltration Illte (allowtng for ,hel'er and wjnd factor) (21) • (2")m 

0.31 I 0.31 0.30 1 0.27 I 0.26 1 0.13 

Cal,ula to elf..:tive air ch3nee rete lor th e oppllcable c".: 
I1 m ",hani",1 _lIIa'ion: air change .. to rhfOu~h sy'tem 

If b.l.nced with he" r",over1" efficiency in % aUowlngfur In-ll,e factor (mm Tabl. 4h 

cl) natural VeIl',lation or whole hou,. po'~lv.lnpu' vomllalion from lo~ 

O.sS 1 0.5$ I 055 I 054 I OSI I 0.5, 0.5~ 

Effectlv" .Ir cI1,nge rato, .n'er (2~.1 or (24b) or (14<) or (l~d) in (IS) 

0.55 1 0.55 055 0.54 1 0.5, '" 

"n "" 0.26 0.18 0.19 II22b) 

C;5'~"~~llu.) 
[ N/A 1123,) 

OS] 0.53 0.54 0.54 1 (2~d) 

0.53 1 053 0.53 0.54 0.54 1(151 

I 
I 
I 

Page 1 
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glemo,.., ,." Oponlngs Not.r ... U-VOI"e 

( .... ,m· rn' ,rn' W/m'K 

Wiodow 

Door 

Ground ffoor 

EJdernol woll 

P.rtywall 

Tot<l.r •• 01 """,,,,.1 _I.m'm", lA, m' 

rabric heal 1055, W/K :I(A ~ UI 

Ho" cap.dtyOn = I(A. K) (MI 

Therm,1 m • ., p.ram'M (TMP) In kJ/m'K 

Therm,1 brjd~es: I(L, 1)1) cokul.teo ",1"8 Appondll< K 

Total I.brlc ho" 10" 

"" , .. M .. 0" ~, '"" M O~ 

Ve"III.llon heat 10" caloul,"'" monthlv 0.33. (251m ~ (5) 

I l6.13 I 26.0~ I 2S.95 155, ;<5,46 2S.09 I lS.G9 15.03 

Ho.t l"o,lor OQe~lelont, W/K (37)m > (,8)m 

He.t 1o" parameter [HLP], W/m'K (39)m + (4) 

N"m •• , 01 d.vs In month (Table la) 

11.00 28.00 31.00 30.00 1100 I 30.00 I 31.00 I 31,00. 

A","m.~ ocClJpancy,)oI 

Ann",laveroge hot water ""eO 10 lit"" per day Vr!.a.e"8e ~(25. N) + 16 

"" ". Mor -_. Apr -- M.y '"" 
Hot water u5a,ge In IRro, p~r ~.ylor ,"ch month Vd,m = ractor lrom Tobl. le X (41) 

I 87.67 I 34.49 I 81.10 I 78.11 I 74,91 I 71,71 [ 

'"' 0"< 

71.13 I 74.91 

E1, [content of hot water ",od: 4.1Jlx Vd,m x nm xTm/3600 I<Wh/month (, •• Tabl" lb, le Id] 

Oi>\"I>"tlon 10" 0.15. (45]m 

I 19.50 I t7.W 17.60 lS.'S 14,/2 n.71 11.77 13.51 

Wllt.r 'to,.~e 10" ",I,ul".d for each month (55) ~(41)m 

I 0.00 I 0.00 I O.OD I 0.00 I """ 0.00 0.00 0.00 

If the ",,,.1 contal", dedicated ,olar ,torage ord.dl""t.d WWHR5 (S6)m x ((47) - Vs) ~ (47), 01,. [56) 

I 0.00 I ".00 I 000 I 0.00 0,00 0.00 0.00 0.00 

P rlm.ry circuit 1o", for each mooth Irom T .bl. 3 

I """ I 0.00 I om I 0.00 0,00 0.00 0.00 0.00 

Comb; 10" lor •• <h mooth Irom T.ble 1., 3b or 3e 

I 26.88 I M.M I 26.68 I 16.ot ~"" 26.01 26.88 26.86 

AxUW/K IWlIlue, 0" 
kJ/m',K ". !lil 

(261 

(28a) 

(2~'1 

(321 

(31) 

(26) ... (:)1)) + (32) = 3S.71 I (331 

.. (30) + (32) + (32.) ... (lle) • WO I (l~) 
2S0.oo I (3SI 

11.88 1(161 

(33) + (36) = 47.59 Im] 

'" ~ 
,,, 

"" 
15.13 lS.46 2S.61 15.18 I (38) 

(39) 

10.00 1 ]1,00 30.00 11.00 1140) 

'" ~ ,- "" 
78,11 I 3130 84.49 87.67 

r(44)l ... U" I 956.44 I (44) 

B.67 15,93 17.'19 18.89 I (46) 

0.00 0.00 0.00 0.00 I (56] 

O.UO 000 0.00 0.00 I (57] 

""" 0.00 """ """ I (59] 

l6.01 26118 26.ot 26.S8 I (61] 

To"i h ... roq"lrod for water heatin~ cakulotoO 10' e.ch month 0.85. (45]m + (46)m + (Sl)m + (59]m < (61)m 

I 156.90 I 117.99 I 144.n I 12812 125.04 110.72 I 105.37 116.95 I 117.16 113.10 141.96 152.79 1(62] 

r.ge2 

URN: nat 3 .er~,," 1 

NHEft Plan A"essoT "ersion 6.U 

SAP """Ion 9.91-



Sol" DHW Input c,lculaled u,lng Append;. 6 or AppendIX H 

I 0.00 I 000 I 0.00 I 0.00 

Flue I!l'S heat recovery system 1 input (AppeoolX 61) 

I -{;.68 I -{;,15 I -5.94 I -4,10 

0.00 

-1.66 

OUtjl"tfrom w,ter he,"'r for each mo"lh (kWh/momh) (62)m' (63)m 

""" 0.00 

"'" 0.00 

0.00 ".00 0.00 0.00 000 1(03) 

( 

0.00 0.00 -6.09 -{;,71 1(63) 

I-I.~I.~I-I~.I- - - =- - - -
1(64)1.. 12 1528.80 1(64) 

Heat""l"" from waterhea~ng (kWhlrnontll) 0.15 x [O.>lS x (45)rn + (61)rn] + 0.8 _((46)m + (57)m + (59)m) 

_. -I~ - -I-I-I-I~'I-I- 4ll.59 1(&5) 

". '" Mo< ." M" ,. '" '" "" "" 
M ... bollc ealn. i':"j',"j'i':r::;:;:;;co;;:;;;:r::;;::;;::r::;:",O::;;;:;;;:r::;;::;;:I::;:",O:J"'Cr::;;::;;:I,,jij:r::;:;:;;C 1- - -1-1-1- - - - - -" -I. 
Ughtlng gain, (c,lculated In App,nd'" ~ equation [9 or [9a1.I,o ,ee Ta!>le 5 

I 15.13 I 13.44 I 10.93 I 8.27 I 6.19 I 5.22 

Appliance gain, (calculated InAppendlX L, equalion L13 orlB.), ,Iso ,ee loble 5 

I 161.11 I 168.85 I 164.4ll I 155.17 I 14Ml I Hl.l9 

CooklnS &.Io'("",ul.,oo In Appendl, I-. oqu'tlon US or Us.) •• Iso ,e. Table 5 

I 32.58 I n,ss 32.58 

5.64 

125.Q2 

3258 

9.84 U,50 14.59 15.55 1(61) 

121.28 127.65 136,96 14ll,70 159.74 1(68) 

( 
31,53 32.52 1(69) 3.258 31,58 

Pump ano f,n gi":"':"~"["~""}j;;:I:>",:r::;",c:r:jj'CI:>",:r:J""C:C:jj'Cr:}C,,:r:J:;;::::JC:"Cr:}j;;:: I 3.00 ~,OO 3.00 ~.OO ,WO 3.00 3.00 1,00 1,00 3.00 3.00 1.00 1(10) 
Loss .. e,g, evaporation (Table 5) 

I -16.64 I -16,64 -76.64 -16.64 -76.64 _16.64 _76.64 _76.64 _7664 _76.64 -76.64 -76.64 1(71) 

W.,.r h •• llog g'I", (T.ble S) 

[lj"j.'"!::[1 :"""'"CJI::;""'2':r::i,.'·j,"C[J'"'"""O::,~'.",.:r:~,,'"'CJ='"j",:::r:J"'·'''C[J''''·''"CJ='"·j,,.:::r::;:'''''·CI(72) 
Tolallntern,1 gain, (66)m + (67)m + (68)m + (69)m > (10)m + (71)m + (72)m 

304,12 302.32 I 291,62 I 174A6 257.25 240,50 n9.51 114.1i4 I 243,36 I 260.1Q 280.61 195.33 1(73) 

Sou,h 

50u,hE.,[ 

Sou,hWeol 

Sol., golnsln wan, ~(74)m .. (82)m 

A« ... Io<'lor 
Table6d 

.. , 
" 

0.77 I" I 1.36 

0,77 I" I 1.36 

0.77 I. I 5.24 

0.77 I x I 2.B2 

501" flux 
W/m' • 'p.,III,d," 

orTableGb 

" 'P.,III,d", 
orTable6, 

G.ln, 
W 

I (78) 

I( 
1(11) 

0.70 I = I 36.24 1(19) 

I 135.12 I 2,1,05 n7.7~ WS.ll 441.32 440.11 424" 388,67 341,74 255.88 161.01 115.50 1(83) 

Total gain, In'.rn,1 'nd '01" (73)m + (83)m 

439.24 53337 609.41 669.17 700.57 680.61 653.114 6H.31 5IIS,1O 516.58 I 442.63 41084 I (84) 

T.mpor",ure durln.g healln~ porlods In the IMng area fmm Table 9, Th1('C) 

". .. , Mo< ", M" 

UIIII"Uon f,Clor for R,]ru;for [IIIIng area n1,m (,ee Table ga) 

0.99 I 0119 I 0.97 I 0.92 I 0.81 

Mean Intemal t€mp of living "ea Tl(,tep, 3 to 7 in r.bl. ge) 

I 19.74 I 19.95 I 20.24 I 20.57 I lO.S2 

,," 

0.64 

20.96 

'"' 
". 
20,99 

'"' 
0.52 0.75 

20.99 20.91 

"" ,~ "" 
0.94 0.99 1.00 1(8&) 

10,56 10,08 19.69 1187) 
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Temp.","'re during h.ilUnS period, In the re,' of dwelling from Tabl. 9, Thl("C) 

I 19.86 I 19.86 I 19.86 I 19.87 19.87 19.37 19.87 

,j"tion r.,tor for gain. for ,," of dwelling n2,m 

0.99 I '"" I 0.96 I 0.89 0.75 0.55 0.36 

Mea" Intem.'temp.ra,ur'ln ,he rest ofdwelllngU (follow ''''ps 3 to 7 in Taol. 9<) 

I l8.20 I 18,51 I 18.93 I l~.lB I 19.70 I 19.84 I 19.al 

LMng """ fraction 

Meon Intern,' temperature lor tho whole dwelling flAxH +[1_ flA).12 

I iJl.Ot I 1927 I 19.6Z I 20.01 I hlH I 20.4:l 20.46 

Apply .d)u"m." t to th~ moan Intern, I temp.raw ... lrom Table 4. where appro~r" ~ 

I """ I 19.12 I 19.41 I 19.B6 I ZO.14 I 20,23 

"" , .. M .. '" M" '"" 
Utlll,.Mn f.etorlorgoln" ~m 

I 0.99 0.98 0.95 """ 0.77 0.58 

U.eful gains, ~m6m, W (94)m' 184)m 

I 4'15.04 I 521.58 I 57~,38 594.B5 537.41 ~9G,21 

( nthly overaBl' external tem~."tur. from Table U1 

I 4.30 I '"" I 6.50 I 8.90 11.70 14.60 

Heat 10" rate forme.n Internal temperature, lJn, W (19)m x ({93)m (96lm] 

1107M9 1 1047.14 1 953.85 I 601.3l I 616.78 I 
S""ce h.ollng ,.qul",men!, kWh/month O.OMx {(97)m -195)m], 141)m 

I 475.01 I 353.18 I 27a,~O I 148.66 I 59.06 I 

S"""" hoatlng ,equiremen' INth/m'J""ar 

Sp.ca ho.,lng 

Fr.<lion.()j 'pat<! h.,t from ,eoond.rv""ppl.m"n'.", 'v'tem Itohle 11) 

F",ction of ,pace he.t from m,'n ,y"em(,) 

Fraction of 'p'" heat from m,l" .v",m 1 

Fra,~on of M" 'p''''' heat from rn, in ,v.tem 1 

f" -ticn of total 'P'''' h •• t from main ,vst.m I 
fn'd,m,y of main '~'tem 1 (%) 

"" '"" M .. "" M" 
Spa"" healing ruel (main 'V,lem 1). ~Wh/month 

1 528,37 1 392.85 1 309.91 1 165.,7 65,&9 

W~t.r hoaUng 

412.88 

0.00 

"" 

""" 

I W" 

'" 

'" 
267.17 

16.60 

269.71 

0.00 

,or 

0.00 

19.87 19.87 19.87 19.67 19.86 I (SS) 

0.40 0.66 0.91 0.98 0.99 I (89) 

19.87 19.80 19.39 18.70 la.M I (!>(II 

LMn~ .re. ';-(4) ~ I 051 I (91) 

20,46 20.38 20.01 1~.43 18.95 1 (9l) 

20.31 20.23 19.26 19.28 1B.80 1 (93) 

'"' ,~ ,. 
'"" 

,,, 

0.45 0.70 '"' 0,9B 0,99 1 (94) 

279.84 m.m 4n.W 4:l~,B6 407.86 1195) 

16.40 14.10 W,60 ],10 4.20 1196) 

283.78 446.69 676,~! 691.34 11071.57 1 (971 

0.00 0.00 151.94 329.39 49l.aO 

(96) 

(99) 

{20l1 

(lOll 

1(202) 

(202). (1· (203)] I [104) 

, r 112051 
1(206) 

'"" '" ,. '"" ,,, 

0,00 0.00 1 169.01 1 366.40 1 548.28 

1(211)1. . .5,10.,12 2546.as 1 (211] 

Effk,enDj or w.te.~' "i'i'j"i'I:'",CJ:J"~r:;;:;;:I:'",CJ:J",o:::r:"';;:I}i""CJ:J",o:::r:"';;:I:iiE:::r:::r"D L (19,26 ! 89.1a 

Wa! .. h.atlng ruol, kWh/month 

1 168,29 141.84 

Annu"l..,t.,. 

S.,."" h.atl", luol ·maln 'ystem 1 

Woler heaMgfuol 

Page4 

2546.811 

1728JB 
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Elea"cityforpuml", fans and electrlo keep-hot (Table 41) 

cent",1 heating pump or woter pump within warm air heating unit 

boll.r flu. fa" 

Total electli'ityfur tile above, kWhfyeor 

Electrldty ror lighting (App.ndlx L) 

TO'.I oellv",.d "'''IN for 011 "'e, 

SlI"re heating main system 1 

Water hoatlng 

Pomp, ond f.n, 

Electricity for li~hting 

Add~lon.1 standlo,g <harQo, 

Total""elW/ rool 

Energv=t fuctor (EG) 

SAP valuo 

5AP raUng{",ction Il) 

SAP band 

Space heating· m,ln <v<t.m 1 

W.terh •• ~"~ 

Space and water h""tin~ 

~ump, and fa",-

EI'ctfldty ror IIJ!I>tlnQ 

Total CO" kgl'yea' 

Dwelling CO, emission rate 

El .,Iu" 

ElraUIIS (,.Won 141 

Elband 

Space he'~ng _ m.ln system 1 

W't.rh .. ~"g 

SlI"re and wote< heating 

Pump<and fan, 

EI.,Mclty for IIQhting 

Primary """f8Y kWhfyea, 

Owell'n~ prim'ryenergy rate kWhfml/vear 

.. , 
kWh/year 

267.21 

".~ 
kWhfv'" 

En.rgy 
kWh!voor 

2546.88 

1728,38 

Pase5 

• 
• 
• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

30,00 (230e) 

~.OO 

FIlOI price fuol 
"",tt/v •• r 

M" "0.01 = (240) 

3A8 ,,0.01= (247) 

13.19 Ko.ol~ (249) 

13.19 ,0,01= (250) 

(2S1) 

,. I 

Eml"lon f.<to, Eml .. lon. 
kgoo,jkWh kg OOJl"'or 

0.22 550.13 (261) 

0,« • 373.l1 (264) 

(261) + (262) + (16,) + ( (265) 

I 

P~m'ry faUo, 

I.U 

l.U 

Primary En.rlN 
kWhfvoor 

(267) 

11681 

(161) • (262) + (263) + (264) = 
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EI.",.n' 

bp",.d Hoor 

ToI.I.r •• of ""'.m.1 ~I.""'n'" LA, m' 

FaM" hoat 1=. W/K ~ lJA ~ U) 

He.t cap.atv cm = HA K K) 

Therm.1 m.s< p.ram~"'r (IMP) In kJ/m'K 

Therm.' bridge,. "ill. CV) ""ul."'d u,lngApp,ndl< K 

Total fabric h.ot I"" 

M" ". M .. 
V.ntil,~on heat los< calcul,te<J mDnthlv 0.33 K (25)m" (5) 

Oponlng' 
rn' 

M" 

N.' .... 
,rn' 

'"' 
I 34.13 I 33.99 I 33.S6 

Heat tran,fer ro"Ftlciell~ W/K (37)m + (,3)m 

33.24 I 33.12 I 3258 ,2.58 

U· •• lu" 
W/m'K 

AxUW/K K·v.'u", 
kl/m'.K 

(26)~.(~0) + (32) = 

(26) ... (30) + (32) + 1320)" ,(32e) • 

(33) + 136) = ., ,. 
,2.47 ,2.79 I 3,.12 ,3,36 

M 

W, 
150,00 

14.51 

50.31 , .. 

( 
(l6) 

(:(1) 

(lSb 

(l90) 

!l<) 

(ll) 

(14) 

(SS) 

(16) 

(37) 

3,,60 I (,8) 

1,9) 
H •• t 10", p.,"meter (HIP). W/m'K (,9)m + (4) 

[:J,j.M~JICi,i"cr:=,~"ii:I:::;,j,j'::J=".I"Cr:J'J"'=L!,!,j,:J="'"'C~~'~'~'~~~'~"~~J'j"'§~~'E'!'5 
Averog:e I(40)l ... 12/1l = I 1,12 1(40) 

Number of d,V' In month (T,l>le I.) 

31,00 28.00 ~l.o0 30,00 31.00 ~QOO I 31.00 

As,um,d occupanC)'. N 

AIln",1 average hot water "'"ge In litres per day Vd,",erage ~ (25" N) +36 

Apr _.- May M" M' 
Hol w''''r ","ge In I~re, per day for each monU. Vd,m • factor ~om rabl. 1<" 143) 

"nertl\' ,""tentofhol w,"'r used, 4.18" Vd.m" (lm nm}3600 I<Wh/month ('e~ Tobl., lb. le Id) 

1 146.65 1 113.l6 nl.~S U,,39 no,n 9'~4 8SSl 101.59 

Dbl"butlon 10;; 0,15. (4S)m 

30.00 

'" 

I 102-81 

31.00 

,,, 

119.81 1 

30.00 I ~1.00 I(~o) 

Nov __ D., 

130,78 142,02 

1(44) 

( 

rI45)1...1l~ I 141.4.44 1145) 

[I c"""o'll:Ju,.jM!:LI""'"'C::L""'"':J:J"""':I:ug"''l:J'"2"':J:J""'''LL'''''''U:J'2'''Z':I:Ju,.,'CC,",;,,0'l1 (46) 
W.ter ,tor"J!" loss talrulatod foro.eIl month (55) x (41)m 

, 0.00 I 0.00 I 0.00 I 0.00 0.00 0.00 0.00 0.00 

Ifthe •• ",et <onmin, dedicated '01" ,tor.Be ordedi""ted WWH1lS156)m x «47) - Vs] ~ 147i el,. (56) 

0.00 I 0.00 I 0.00 I 0.00 

P~m.", ""ulll.,., fore'ch month from loble 3 

I 0,00 I 0.00 1 0,00 1 0.00 

Combi 1<», f"re,eIl month from Tabl. 30, 3b or 3c 

1 16.88 1 24,28 1 l6.BS 1 l6.oI 

0.00 

0.00 

26,88 

0.00 0.00 0.00 

0.00 000 '.0 

16.oI 16.a8 16.88 

0.00 

'" 
0,00 

T 0'" heat required fo,waler he.ting ""tc"',t:etI for each month 0,85. (4S]m + (A6]m + (571m • {S9)m + (611m 

0.00 0,00 0.00 I (56) 

'" MO 0.00 , (57) 

0,00 0.00 0,00 1(59) 

16.88 16.oI 

In,5, 152.54 159,2' 141.40 :87.60 111.SS 115.41 llB.47 I 128.8:2 146.69 156-19 16S.90 I {6l) 

Poge2 
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Solar DffW Input c,lculated u,lnt App.ndl, G or Append" H 

0.00 1 0.00 0.00 1 0.00 

.0 B" heat recovery 'v,tem llnpullAppondl. Gl) 

·7.27 1 ·6.70 1 .£.49 1 ·5.81 

0.00 

-2.79 

Ou\j>ul from waler heat.rfore"h month (kWh/month) (62)m + (63)m 

0.00 

0.00 

'.00 0.00 0.00 '"' 0.00 0.00 1 (6~) 

'.00 0.00 0.00 ·5.86 _7.28 1163) 

1-1-1-1-1-1- - - - - - -
Hellt gain, from water helltlne (kWh/monthJ 0.25 x [0.85 x(45)m + IGl)m) +o.a x !l46)m + (57)m + (S9)m) 

1-1-1-1-1-1-1-1-1-

"" .. , MO( '" M" "" '"' '" 

I(64)l. .. ll.-1 16E12.18 1164) 

46.56 1 49 99 1 53.94 1165) 

'" 
,,, ,. 

Metabolic gain, (T.ble 5) 

[I i,jui·j"~fu"C.";;:r:",,,j"oIj,ju'.'''0:1'''ii:.,".gl :"""";::O'!U'·'"OJ:u"c·'''IC'"'''·'''OO''UC·'''O:''''',"0:0,"",,"01166) 
[;ghtln8 galn'lcal<ulato(l In Appendl, L, eQu'!lon 19 or 19a) .• Iw ,e. Tabl~ 5 

1 19.37 1 17.20 1 13.99 1 10.59 I 7.92 6.68 7.12 9.39 12.60 16.00 18.67 19.91 1167) 

Appliance goln' (calculated In App,ndix L, equa"on Ul or L13a), aim see Table 5 

1 __ 1_1_31_1=1_ - _ .~ - - -I. 
'I:ln~ ~'In' (calculated inAppendlX L equa~on U5 or U5a), also ,ee Toble 5 

1 34.73 I 34.7~ 34.73 34.73 34.73 34.H 34.73 34.73 34.13 34.73 1169) 

pump'nd~ne·;'":'i('i"i':"j·"(:C"I:J"'C:C:"'=][],"I:J"C:C:"'=][],"I:J":JC:"'=][]',,I:J,,:J ,-1- •• - - - - - •• - - -I(~ 
Lo"e, e.g. ""'poratlon ITabl' 5) 

IC·""."'OI:J·.~.j"'I:·j"'·'",OC""'"'::J:J"""'I:·, .. ,·,.OC".O,",::J:J".j",:r:".,·,,,O:J·"'O,,,:r:·j,,.j.,,:r:·, .. ,··,,01171) 

wa"'rh.aunua;'":'~('ci'ci':"l;~)~"~~i]jg[!",,!:][~"~.:''''OC"'':][E,,:r],,":J:::;"':1:",,:r]',,,0 1_ 74.57 I 72.49 6B.18 62.>2 58.51 53.15 M.GO 54.43 5651 62.58 69.43 72-50 1(71) 

Totallmern,I gains (66)m + (61)m + (B8)m + (6'J)m + [lO)m + (711m '172)m 

1 362.17 160.07 347.14 326.35 I 305.32 1 las.05 271.90 217.75 lBM, 309.44 333.52 351.50 1173) 

SO"t~W." 

:hWe.t 

NonhWe>l 
North 

NorthE"t 

A ..... f.tlor 
Th~I. 6d 

on I'EIS 0.77 1 , 

0.54 I • 
0.54 I x 

054 I_ 
0.54 I • CJi"C:l 

Sol.rnUK 
w/m' • 

spodll< data 
o,robl"Gb 

» ,pe.HI.d.,a 
orT.bl.6< 

Gain' 
W 

501" gain, In watts rlJ4)m .. 182)m 

I 50.77 1 99.17 169.05 204.83 .>46.78 166.12 343.95 279.5, 201.14 11B.63 63.13 41.95 1183) 
Total galn.-ln",,,,.I ona ,00or 173)m + (&i)m 

412.94 459.24 I 516.18 591.1S 652.10 651.17 615.85 55:1.<8 400 19 428.07 396.65 393.45 1184) 

Temperat"r .. durltlll ho.tlng perlod, in the livins or .. from Tabl. 9, Thll'C) 

"" MO( '" M" "" 
tJlills, it>n ~<tor for eah, Ior IMlg area nLm ~e. Tobl. 9.) 

1.00 '" 0.90 0.74 1 0.53 

" '" 
0.90 

,,, 

0.99 I 1.00 1.00 11861 

URN: fl,t 4 ,."to" 1 
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Me.n Intern.1 temp of liltln3 '''''' n (steps 3 10 Iln T,ble 901 

I 19.74 I 19.66 I W.W I WO' I lD.76 I 2DIM 20,99 

Temperaw," during Ilo'~n~ porlods In tll. rest ofdwelllng!rom Table 9, Th2('C) 

I 19,97 I 19_97 I 19_97 I 19.9B 19.98 19,99 19.99 

Ut<lisation f,ctorior gain, for rest of dwelling "2,m 

LOO I '.00 I 0.99 I 0.96 0,86 "~ "" Mean Internal temperature in the re,tofdwelllng 12 (follol'l .top, 3to 7 In T.bl. ge) 

I lB.J.8 I 11l.46 I 18.82 I 19.>2 I 19.74 I 19.95 19.98 

Llving are, Fraction 

Mean Intem,1 temper.ture for the whole dWelitnB flAx n .(1 flA)"U 

I 18.89 I 19.05 I 193& I 19.19 I 10.17 I W", I lOAO 

Appry adJustmentto the mea" Intem.1 temp."'tur. from Table 4. wh.", .pprop~.'. 

I 18.74 I 18.90 I 19.n I 19.64 I 10.01 I 10.21 I 2D.25 

"" ". M" '" _" ,- M 

UtllI"tlon ractor for g,ln', ~m 

1.00 I 0.99 0.99 0" 0.86 0.61 M' 

Useful Boln" ~mGm, W (94)m x (84)m 

I 411.81 I 456,91 I 509.5.l 565.31 561.80 4,8.% :198,88 

Monthly "",.,ge e:xtem,ltomperatur. from Tabl. Ut 

I 4.,0 I 4,90 I 6.50 I 8.90 11.70 ~ '"00 
Heat IQ" "'" for moan In'.m.1 "'mp,ra,ure, lm, W «39)m x [(9-3)m - (96)m[ 

I 1219AO I 1180,21 11069.51 I 891.32 I 69-3,98 I 465,ZB 302,91 

Space heating requirement, kWhjmonth 0,D24" [(97)m -(95)m[ X (41]m 

I 60[1,84 I 4116.05 I 416.6Z 1 2,9.05 98.34 '.00 0.00 

Sp". h"~ng ,eq"lrem,n' ,<Whjm'lYe" 

Spa,. h.atlng 

Fraction of 'pace heat from ,",on"Ol)'jrupplemem,ry 'v'tem (t,ol.11) 

Fr"tion of 'pace heot from main ,v,tem(,) 

Froctlon 01 'p'''' hoat from main system 2 

Fr.,Uon oflot.1 .pace he.t from m.ln 'v'tem 1 

Fraction of tot.1 'pore heat from main ,v,tem l 

Effielencv of malo ,vs"'m 1 (%) 

''" Co, _" ,"' ~, '"" '"' 
Space heatlogluel (m,ln <vs'em 1), I<Whjmontll 

668,,5 540.66 463.43 265.90 109,,9 0.00 I 0.00 

Waterh •• ~nl 

[mol,ncv of w,ter heater 

I 39_32 I 89_29 89_19 •• M 8lU8 87.30 87.'10 

WOte. h""tinB fuel, kWhjmonth 

I 1B6.14 I 163,34 171.26 152.45 15253 109.24 132,20 

Annual tot'" 

Page4 

2o.9B 

19,99 

0.52 

19.98 

lO.40 

2D.25 

,~ 

056 

310.54 

16AO 

318,54 

0.00 

'" 
0.00 I 

81.30 

147.1~ 

W", 20.41 20.03 19.71 1(87) 

I 

19.99 19.98 19.98 19.98 1(88) 

0.04 O.9a '" 1.00 I (891 

19_84 19.30 18.71 18.25 I (90) 

Llvlng""'" q4) .1 '" I (91) 

20.25 19.18 19_16 1.8_86 I (92) 

20.10 19.63 19.n 1.8.71 I (93) 

'. ,. ,,, , .. 
O.M 0.9B 0,99 1,00 1(94) 

413.91 417,52 394.57 392_61 I (95}-

lA.I0 WOO 7.10 4.20 1 (96) 

498.93 753'>1 11005.0511217,661 (97) 

0_00 ~.M I 439_55 I 613.84 

I(98)L.S, 10 ... 12 u 1 3144,13 I (98) 

(98)+(4) 1 42,30 1 (99) 

0.00 11 201) 

l_(Wll~ I 1.00 1 (20l) 

I 0.00 1(10" 

(2l, 
(2D5) 

(206) 

'" ~ '"" , .. 
0.00 I 2n.90 I 488.93 682.2D 

H2n)L5,10".11 I 3497.,6 1 (2U) 

87.30 

).47.56 

88.95 m.lL 89.35 1 (217) 

1.58,33 163.38 18D_90 

Ii219a)l ... ll 1899AB 1(ll9) 
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Space h •• ~ngfu.1 - mal" ""tern 1 

Water heating fuel , 
.'CIricity for pump" "m, ."" .lectrlc keep-hot [T.ble 4Q 

«ntral h .. tingpump or water pump within warm .Ir h"Un! u"lt 

lIoller flu. fan 

Total electri~t'/ for the abov_, kWh/YOllr 

Eleetrlclty for lighting (AppeRtII. I) 

Tot.1 deltvered energy for an uses 

Spa", heotlnB - m.in >I""m 1 

Water he.tl"H 

Pump •• ndfim. 

Eloctrlclty for nghtlrlg 

Add,Il"".1 'tlnolng cl)ar!e, 

Total energy ooiil 

En<reV co;t fa"", (ECF) 

SAP value 

SAP rating (,e~lon 13) 

SAP ".no 

Space heating - mol" system 1 

--Water heating 

Spa, •• n~ water h.atlng 

Pump.s "nd flm' 

Elect,ldty for IIghtin~ 

C ',ICO"l<l!/yea, 

Dwelling Co, emi"lon rate 

El value 

El ratlog (.",tlon 14) 

El bond 

Spaco hoatlns· main s)'>tem 1 

Water heallns 

Space and water h""ting 

Pump<.nd fan< 

ElectriCity forllQh\lng 

Prlm'ryenel]!V kWh/year 

Owelllns prlma,v enerllY rao, kWhJm2J~.ar 

.,r 
kWh/f." 

En0'llV 
kWh/ve.t 

75.00 

342.07 

fnorgy 
kWh/vo .. 

1-49736 

lS99A8 

7500 

341.07 

• 
• 
• 
• 

, 
• 

, 
• 

30.00 

45.00 

>497.36 

1899.48 

(2300) 

mOe) 

(211) .. ,(221) + (lll) + (E2) .. (B7b) = 1 

fuol prl<a 

Ernl .. lon f.""r 
kcCOz/kWh 

(261) +(261-) + ( 

Prlmarv fa"", 

1.22 

en 

.0.01_ 

.0.01 = 

.o.Ol~ 

.0.01= 

,. 

, 

• 

, r 

tim .... on. 
kgCOJY"a, 

(l67) 

(268) 

(272) 

(273) 

E=='E==~ (274) 

Primary Enorgy 
kWh/vo., 

4266.78 1(261) 

B17J6 1 (264) 

(l61) + !262) + (16,) ~ (264) ~ 

3.07 

l.07 
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DER Worksheet 
Design· Draft ONHE~ 
Thi' design ,ubmisslon ha< been car~ed out u,lng Appro\l€d SAP ,oftware.lt ha, been prepared from pf,n, and ,peer"""ti"n, 000 may not reflect the 
proper!lj~, con,tructed. 

L~r J~h_".~·m_p.",.~.: 
1-
[~~t';4& 4~Oo-kl~~d~R~~d~·~~~~~EiR2 :I~=:"~:=.~-

Are. (m') AV'""'II".lorey 
holglll (m) 

Volume (m') 

1 
1 
J 

lowest occupied 5255 111.) • 2.50 I (2a) 131.38 I (3a) 

(la) + (Ib) + (le) + (10) ,·11n) ·1 5255 I (4) Totalftoorar •• 

Dwelling .olume (3.) + (3b) + (30) + (3d) .. ,(]n) = I 131.38 1(5) 

Number 01 chimney, 

Number Dfopen flu", 

Numb., or lotelmittentfan, 

Numberol p,,,,,,e .ent. 

Numberof nuel." ga' nro, 

" 
" , 
" 
" 

Innltratlon due to chimney"~ flue" fam, P5V, (60) + (6b) + (7a) + (lb) + 17c) = [I ~~m~=J 
I/a pr=url<IJ~"" '-.of ha, h"'" «1(()_d out or I, In,"nd_d, Pl"0,"',/to (17J. O'"/NW!" runfiou_ffom (9J fO (151 

Air pormo.blllly .a'",,- qSO, '''I'r.".d In tublt m.'ro' P" hour p."quar. met", of on •• lop •• "'. 

If ""$Od on ,ir jl.rFdea~III'y "'liJe, the" 118)·~ ((11) +'20) + (a), oU.erwlsel18) D (16) 

Numb" of ,id", on whl,h the dwelling I, ,heltered 

Shelter factor 

fnml,"~O" r.te In'orpol1l~nQ ,helter faClor 

Inflltra~a" rate modlfiod for monthly wind 'pe"": 

", .. M" "" M'I '"' " ~. '" 
Monlllty ""eroge wind ,peed from Toble U2 

5.10 5.00 4.90 "" 4,30 3.80 U" 3.70 4,00 

Wind f."or (n)m + 4 

ua 1.1.5 1.~3 UO '.00 0-95 0.95 '" '"" Adjusted IOOIl,.tlon rate (allowing rnT ,h,lterand wind fuClar) (21) K l21a)m 

I "'" I 0,32 I 0.31 I 0,2B I 0.28 0,24 0,24 0.24 0.26 

cal OIl late effeotl ,e "if change rate for the .ppll",ble ca,",: 

If mOth,"',,1 ".n"l,tion: 'ir change rate throuell ,v,tem 

I1 b,l,nced with heat reool'ery: efficlen'Y In % ,lIowinB fur in·use f.ctor from T, ble 4h 

d) n'tural .""Wation orwhole hou5e po,itive Inp"r ,."ltl,~o" from lort 

I O.SS 0.55 I 0,55 I 0.54 I 0.5"4 I 0.5l 0.53 0.51 0,53 

Effective "Ir rn.ngo rale ~ ontor 124.) or (Mb) or IMc) or (Md) In 125) 

"" 0.55 I 0.55 054 0.54 0.53 0.53 0,53 "" 

~,ge 1 

m'p.rhour 

.40= " 

.20= " .W· W 

.to= " 
"40= " 

Alrchoni"' pe 
hQur 

+ 15)= 

118)x(20)= 

"" '" ""' 

"'" 450 4."10 

1.OB 1-13 '" 
0.28 0.29 0,]0 

'" 'I' 
0.54 "" 055 

0.54 0.54 0,55 

(6,) 

(Gb) 

(7.) 

(7b) 

(7e) 

117) 

118) 

(19) 

(10) 

l 

111.2) 

II22a) 

I (m) 

I ma) 

11230) 

I (24d) 

1125) 
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Oernent 

Door 

Window 

EJck,,",1 w,1I 

P.r1ywall 

Tal'] oreo or .... m.1 elements lA, rn' 

F.bri, h •• III,.., W!K ~ HA x UJ 

H ... cap.city Cm = I(A ""1 

Thermal m ... p.rame tor (TMP) I n kJ!m'K 

(lro,. 

oreo,m' 

Therm.1 bridges: I(L" IP) calculated "~ng AppendlJ< K 

TOI,I fabric hea' 10« 

". M" "" V."tll.~on h.,llo« calrulatod monthly 0.3~ x (15)m. (5) 

I "" I 23.91 I 23.Bl 23.41 

H." transfor ",officient, W!K {,7)rn + (38)m 

I 5U4 I 54.55 I 'U, I 54,05 

L. 
H •• lla" par.m.ter (HIP), W!rri'K {39]m + (4) 

1.04 1.04 I 1.04 1.0, 

Numb.r of day< In month (Table 1,) 

31,00 I 28.00 I 31.00 I 30.00 

A$$umed oc'"pa"'V, N 

OpenlniS 
m' 

M" 

2Bl 

',.97 

1.01 

31,00 

,., 

22,97 

53.61 

1.02 

30.00 

Annu,l "erase hot water ",,,,,oln Iltr., per d.yVd,8verBBe = (25 < N) + 36 .. , '" M" '", M" ,., 

22.97 12.90 

53.61 53.54 

I 1.02 I 1.01 

31.00 31.00 

'"' ... 
~ 'HD1W,le"r"1I"e:e In litres p."r.y mr •• ch monthVd,m: f,ctor from Tobl. le" 14l) 

I 83.74 I ao 69 I 77.65 I 74.00 I 71,56 I 68.51 I 68.51 I 71.56 

Ene'l!Y content of hot wale,u,ed ~ 4 18 xVd,m, nm, Tm/36(10 J<Wh/month I". Table, 11>, 1c 1d) 

OJ,lrioution I"" 0,15 «45)m 

I 18.63 I 1G.~9 I 16.81 I 14.66 14,06 12.:1.4 11.25 12.90 

W'ter 'Ioragolo" colcul,touI fur each month (55), (41)m 

0.00 I 0.00 I M" I 0.00 0,00 ""' 0.00 0.00 

I r th<! vo<<el ",ntaln, dedicated rolO[ 510rage or dedicated WWHR, (56]m " I (47) Vs) + (47), el,. (56) 

0.00 I 0.00 I a.oo I 0.00 0,00 0.00 0.00 0.00 

Prlmary circuit I"" foreoch month '(Om Tabl. 3 

0.00 I "" I """ I 0.00 ""' 0"' O,ou 0.00 

(ombllo$$ for ... ,h mo"t~ ltom Tabl~ 3o, 3b or3< 

I 26.88 I 24,28 I 26,8B I 26.01 M.Sa 26.01 268B 26,8B 

1,3]+(36]= 

'" 
H.11 H,3l 2:1.49 

53.75 5397 54.13 

Average - 1(39)1...1"2/12" 1 

1,02 I 1,01 I 1.01 

Averoge 1(40)1..,1V12 " 1 

30.00 ~1,00 30.00 

'" = ,,. 

74.60 77.65 60.09 

1(44)1 ... 12 

13.06 15.11 16,61 

0.00 0.00 ""' 
0.00 0.00 0,00 

0.00 0.00 000 

26.01 26.aa 26.Q1 

"" 
23.65 

54.29 

54,05 

I '.M 

'" 
I 31.00 

'0< 

I B1-74 

9B.51 

18.04 

0.00 

0.00 

0.00 

26,8B 

(261 

Il7) 

129.) 

(02) 

1 {,3] 

1 (39) 

1 {~O] 

I {~D] 

I (44] 

I (4,) 

I (46) 

I (5&) 

1(57) 

I (59) 

1161) 

Total heat required for water heating cakul,tod lor "ach month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m 

I 151.06 1 131,B9 1 m,96 1 n'.n I 120.64 I 106.91 I 101.85 11Z,91 113.07 128.34 136.76 147,14 1161) 

Solar DHW input ",kul.ted u,log Ap~.,",I. G or AppendIX H 

Page2 
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0.00 0.00 0.00 1 0.00 '"' 0.00 ". 0.00 0.00 0.00 0.00 0.00 1(63) 

Flue Q" h,ar ,.,overy ,v.lem ~ InpUIIAppendl, Gl) 

·~.~8 1 ·S.1I4 1 ,~ 1 _2.91 _1.00 0.00 0.00 0.00 0.00 ·3.01 ·5.78 ·6.20 1163) ; 

Output from water heaterforea,h mon,h (kWh/momh) (62)m + (63)m 

Heat gain, from water hoatlng (kWh/month) 0.25 K (0.85 " (45)m + (61)m) + O.B ~ ((46)m + (57)m + (59)m) 

I 48.01 I 42.18 I 43.99 38.99 I 37.1!9 I 33AO I 31.65 I 35.3l ,SAS 40A5 43.33 46.71 1165J 

"" MM M" '"" '" '" '" 0. 0" 

Met.boli, gain, ~":"j"i"j'i' I:<i:<iQ:J"C~"~I:<i",~::'''Cr:::",i[I1!",:r:J"C:[j",'!:r::;;::;;::r="'"CJ I. 88.26 88.26 8B.26 88.26 88.26 SU6 6S.26 SUo SU6 S8.26 as.26 88.26 11~6) 
[j@UnQgaln'lcakul,tedln AppendilC ~ ,~,,,"on 1.9 or 1.90) •• ,,,,, , •• Tabl. 5 

I 14.46 I 11.84 I lOA4 I 7.91 I 5.91 I 4.99 7.01 9.41 11.9~ 13.94 IU6 1167J 

Appll.n"" ",,10' (cal,ul'te~ In Appenol, t, .qu,,'on t13 or L.13a), al,o ,eo Table 5 

I 1.53.&5 I 15504, 115M3 I 142.86 I 1ll.05 1121.89 115.10 113.50 117.,3 116.09 136.90 14/.06 1165J 

Cooking galo, (calrulated In Appeodl. t, eQuaUoo lIS or U5.1, .1'0 ,ee Ta!>le 5 

I ~1.8~ I ~1.83 ~1.83 31.a3 31.83 31.83 31.81 31.n 31.81 1U3 

pump,ndfunga;'":'j"i"@":":'i':'"Cr::<iO[I:J":Jr:::"r:::r::Ci[I:J:;;::J::"c:r::::Ci[I:J":r::,,c:r::::cr:::J 1-1- - o. o. __ o. ___ o_l~ 

loss., o.Q. ""'poTiltlon (Table 5J 

I ·70.61 I ·70.61 _70.61 ·70.61 _70.~1 ·70.61 ·70.61 ·70.61 ·70.61 ·70.61 -70.61 ·70.6~ 11711 

W'terhe'~n8g;":"'i'~'~'"[":'['~Cii~~i.j~r:::",~I:,!"~~"C:C",i[I£,,:rJj"C:Dgj'Lr:,,;;;:I:I'iiO ~ 6~53 I 62.77 59.12 54.16 50.93 46.,9 42.54 47A8 49.24 54.37 60.18 62.78 I in) 

Totall"!ern,1 gaJn. (56Jm +(67)m + 168)m + (69Jm + (70Jm • (71Jm + In)m 

I_I_I.~I_.I_I_ = _. - - _.0 _I_ 

NorthWe,t 

SouthEost 

Sou thE", 

Solar Haln, In watt. ~(74)m ... (a2jm 

A,=,fo~or .... ~. 
robl.6d In' 

• Ip.tln, d.ta 
orTallleGb 

" Ip.tlll,d.,. 
orT.bl.60 

G.ln. 
W 

0.72 I, I 0.70 I = I B.83 I (81J 

o.n I, I 0.70 I = I 21.59 II77J 

0.72 I x I 0.70 I ~I 45A2 IIT( 

I 75.84 I 132.12 188.55 246.68 188.2!' 291.38 278.14 246.95 200.56 148.12 91.37 64.56 Ilall 

Total gain, -lntern.l.no solar I73Jm + ISlJm 

361.16 415.66 462.01. I 504.08 529.59 S17.B 494.24 467.42 437.21 393.00 35U7 341.74 1(84) 

T emp.rawre d"~ng heating pMod. 10 tl1.'Mn~ .,.. from T.bl. 9. Thl("Cj 

"" "" MM 

Utilisation fu'lOr for gain' for 1I,lng areo oi.m ("'. Tablo 9aJ 

1.00 I 0.99 I 0.98 I 0.93 

Mean Internal temp of living area n «teps 3 1071" Table 9c) 

M" 

0.82 

I 19.99 I 20.15 I 20.38 t 20.66 t 20.88 

'". 
0.64 

20.98 

Tem~eralure during h""tingperiod, in Ihe re,! of dwelll"!from Tob'. 9. lh2('Cj 

10.05 10.05 20.0S I 200G 20.07 

'"' 
0.47 

21.00 

'" '" 
0.52 0.77 

20.94 

20.07 20.06 

0. "" 0 .. 

0.95 0.99 1.00 1186J 

20.n 19.96 IIB71 

20.06 20.06 20.0& I (8SI 
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Utilisation fattor for Ral", for rest of dwellln8 n2,m 

1 O.9~ 1 0.99 I 0.97 0.91 I 0.77 1 0.56 I 0.37 

'a" Intern,ltomp.ra,ure In the rest 01 ~w.lllng T1. (follow steps 3 10 7 In Tabl:'j"':'"iii:I: 

Uvlng area fraction 

Mean Inlllrn.1 tempora,um fortho whol. dwellltlg ItA • T1 +(1 -1lA) , 12 

1 J.lI.40 1 19.59 I 19.87 1 20.21 1 20.45 I 20.55 20.57 20.56 

AVPIV .dJu,tm.ntw 'he mean Intern.1 temporature from laDle 4. wh.r. approp~a'e 

1 19.25 1 19.44 19.72 20.06 2MO 1 ~0.40 I 20.42 20.41 

,." , .. M" M" "" '"' '"" UIIII"Uon ",otor fer gain" ~m 

0.69 0.93 0.99 1.00 1 (89) 

20.20 19."14 1936 1(91) 

20.;0 10.05 ill.59 19.21 I (93) 

'" Ort ,,, , .. 
1 0.99 1 0.99 0,97 0.91 0.79 059 0.41 OA6 0.72 O.~l 0.99 1.(1) 1 (94) 

Us.M g,ln,. qmGm, W (94)m X (ll4)m 

1 358.80 I 409.76 1 446.51 459.23 415.93 303.18 100.64 liB5 ,14.25 la6.n 349.90 340.04 1(95) 
Monthlv average ext.,nol tempera,ure from l,OI. Ut 

1\.70 14.60 16.60 16.4Q 14.10 lQ.60 7.to 4.:<0 1 (%) 

L\ loss rate lor mean Intem,' tempeIBt"r •• (m. W 1(39)m K ((93Im - (96Im) 

1 816.86 I 791.19 1 720.08 I 602.97 1 464.01 I 310.86 204.55 214.93 ll6.53 5to.24 675.a2 614.24 1 (97) 

SpO,e h •• tloR requlreme"'. kWil/month (( 1 I 

SpOtrl ho .. lnH 

F,actlon of 'p'''' h,,, from secondory/$upplomen'arv 'ystem (tabl. 11) 

Fraction of 'Voce heat I'om m,l" ,ystem(,) 

... Fraction of.<pa", heat from m,ln -,\/".111.2 

frocllon ollotal 'p,,,, he,' from m,l" _v,tem 1 

fraction of total 'P'''' hoa' fram main ,v,tem 2 
E:lflden'Y 01 main sy,tem 1 (%) 

APT Moy '"" '"' ,., '" 

""" (201) 

1- (201) = 1,00 (102) 

0.00 (102) 

(201) x (1· (203)) = 1.00 (204) 

(202) K (203) ~ """ 1105) 

89.90 (106) 

'cc ,,, "" ( . Ion Fob M., 

Spo,e ho'tlng fuel (main ".,tem n kWh/man,h 

[j,~~i.i",ol:l,"~;~;~,i:rlj,~,~;j.~ii:[1 j,j"'.i"!JI:J""l',":r:J"",'"C:::C:'",j£":r:J"'."'";::II:J'"."~"~1~'~'"~'~'21;'~;~'E·w§~~~'i"'1 
E211)1...5.1Om 1)." 1 1819.76 1 (2111 

Wolorh •• ~ni 

Effl<i'"C\' olw.w hooter 

I 89.11 I 89.02 

W.ter he.~n~ fuel. kWh/month 

I 162.59 I 142.n 

Ann"ollot.l. 

Sp.", he'lin~ fuol· main svstem 1 

Water he.~ne I"el 

a8.85 88.48 

149.98 136.54 

EleWldtv for pump~ fun, and el,ot,l, k •• p·ho, (Table4f) 

87.69 

13'U2 

,.n,,,,1 h.a'l"g pump Of woW pump wl'hln warm air heatll'lj! unl' 

B7.30 

122.47 

Page4 

87.,0 81.30 87.30 

116.67 12933 129.52 

30.00 

66.48 86.95 89.14 1(1171 

141.65 147.15 158.11 

.1:(219,)1 ... 12 ~ I 1672.95 1 (119) 

1819.76 

1672.95 

(1300) 

URN. fl,t S version 1 
NHER Pia" Assessor ,."Ion 6 1.2 

SM v."lon 9 92 



i>oiler Rue fan 

T 0,,1 e loetrl,1 ty for tn. al>""e, kWIV\I., r 

flectrldly for lIeh~ne (Appendix l) 

Tot,1 delivered energy for .11 uses 

Spa"" h .. tln~ _ m,ln .ystem 1 

W'!erh"~"8 

Pump. and Ians 

Efo<Uidly lor lighting 

Additional .Iandi ng charge, 

Total enorgy 00" 

EnOfgv 00<1 donato, [Tol>le H) 

~n.'1!V <o,t factor (En) 

SAP value 

SAP raUng (,"<Uon 13) 

SAPb'n~ 

5p'ce healing - main ,y,tem 1 

Water heaUng 

Sp". ,n" wale, he.Uos 

PompS ,nd f,n, 

Electricity for IlghUng 

Totat CO~ 'R/Y." 

Dw.rllns CO, eml"lon rate 

Et",lue 

Et "~ng (S€<lton 14) 

El b'n~ 

Spa,. h."lng - main svstem 1 

Waler heating 

Spaoo .nd w."" h .. tlng 

Pump, and fan, 

ElectJicltv for lighting 

P~mary .norgy l<Wh/y .. r 

Ow.II'ng primary en"'1!Y rate kWh/m2f;ear 

,., 
kWhjyo" 

, 
, 
, 
, 

Enlflrf 
kWh/ve.r 

1819.76 , 
1672.95 , 

75.00 , 
255.15 , 

PaRo5 

45.00 (130e) 

(211) .. ,(2211 + (Hl) , ",'''' ,m", [:::",.C] ,,,,,, 

Fuelprke 

, 

omt .. lon Iactor 
kgCO,/kWh 

xa.o1~ 

xO.01= 

xO.01= 

)(0.01= 

, , 

~, 

eo,U/VO" 

Eml .. ton. 
k.i: roJv.or 

(240) 

(247) 

(149) 

(250) 

(251) 

«»] 

(261) + (262) + (26,) + (,>0," [= 

Prlm'ryl"tor 

1.22 

1,21 

(267) 

~=!(26S) 

(265)",(271]_ (17<] 

(172)+(4) = ~~~;::;2 (273) 

(274) 

Primary Enorgy 
kWh/ye.r 

2220.11 (261) 

204UlO (2M) 

(261] + (261) + (263) + (264) = I 4261.11 (265) 

;,07 I 
3.07 

I 230,25 
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DER Worksheet 
..... esign ~ Draft ONHER 
Thi' de,lgn submission 11., ~ .. n c,,~ed oul "'Ing Approv.d SAP ,oftl'l"" It ha, been prepored rrom pi'"' and 'pe,m,.'io", "od may not refl." 'he 
propertya, ,on"ructoo. 

.l1~.lm') A •• t1tC~ OIOIOY Volume (m'( 
hO'8h. (m) 

kOl'leotoccuplod 

Tol,' floor " •• 

, 2.50 1(20) • 144.25 I (30) 

(la) + (lb) + (le) + (10) ,.Iln) ~ I 
Dw,lIIogvolume (3.) • (3b) + I~<]. (3d), ,(3n) = I 144.25 1(5) 

Numb .. of ,hlmoev, 

Numb .. of op.n flu"" 

Number of InlermKlenl fan, 

Numb,r of passlvo v,nl, 

Num~er of Iluel ... aa' ~r.' 

0 

" , 
" 
0 

Infiltration duo la chlmn,y" flue" fan" PSVs (60) + (6b) + (7.) + (7b) + (7c) = [I ~='.,">=:::J 
If a pressurl,ation te,rha, ~ee" C£1rrlod am: Or I> Intended, proceed fa (l71, othorwl,e contlnue/rom (9) la (J6) 

ATr permeabll,ty .. lue, q50, .,pr ... ed In ,ubi, metres per ho", peroqu.", mW" oFenvelope "rea 

If b",~ 6n Mrpormeoblllty value, the" lUll- ((17)'!"lO]-.-(B),-uther;v;,e (18). (U) 

Numb,r of 'I~.' on wI1lc1l the dwelllnB I, ,heltered 

Sh,'terfactor , 
Inftltlatlon rat. Inoorporatjng ,helter roctor 

'ltrat;on nlte roodjfied ror mO"lht~ I'Ilnd speed, 

"" Co, M" ~, M. '"" '"' '"" '" 
Monthly ",.rag.l'lln~ ,p •• d from Table U2 

5.10 5.UO 4.90 ". 4,10 3.80 3.BO ~,70 4.00 

WI"d factor (22Jm '" 4 

1.28 1.25 1.23 "" 1.08 I 0.95 0.95 "" W" 
AdJu,ted InfiltraUon rale (allowln3for 'h"""orld wind f,etor) (21). (21.)m 

0.31 I 0.31 I 0.30 I 0.27 I 0.26 I 0.23 0.23 0,23 0.25 

Cal,ulate effective .Ir<hanll" r". for the applIcable ca,e: 

~ mechan;""lvMtlloUon, alrchange rote through 'V,rem 

If bal,n,ed WLth heat recovef)" .ffldoncy In % ,lIowlngfor In-",e ('ctor from Table 4h 

d) natural ventilation orl'lhol. hou,e pmit;ve Inputve""I,Uon from lo~ 

0.55 I Q.55 "" I 0.54 I 0.53 I 0.53 0.53 OS, 053 

rne<tll~ a t d1.ng. la" _en tr.- (240lor (Z4b) or 124<) or (:Md) In (25) 

0.55 I 0.55 0.55 0.54 053 I 0.S3 0.,1 "" 0.53 

m' porhoul 

.40· " 1160) 

,,20 = 0 116,) 

xl0= '" 1(7.) 

'Wo 0 117,) 

,40= 0 I (7e) 

Air ,ho"ge. per 
hour 

+(5) ~ 0.14 Ha) 

3.00 1(17) 

0;29 I (la) , I (19) 

[0.075 ,(19)] = "" 1120) 

118)" (lOI c 0,25 I (ll) 

'" ,~ 00, 

4,30 4.50 4.70 I (n) 

1.08 1,13 1.18 I (n,) 

0,20 0.28 0.29 111-2bj 

1(13.) 

1111,) 

0.5, 0,54 0.54 I (14d) 

"" 0,5~ 0.54 1125) 
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EI.mon' a",,, Op,nlng< N.I .ro. V.".I.o AxUW(K "->101.0, Ax., 
• ..,.,m' m' A,m' W/m'K !<I/m',K _I' ! 

Window (ll) 

Door (26) 

El<tern,1 w,11 (19a) 

P.rty wall (32) 

Totala"", afextern,1 element. IA, m' (~1) 

Fabric heatlo"" W/K = HA. V) , , (~~) 

Hea. capa<l"l cm: ~[A.") , , , (34) 

The'm.1 m,,, p,rameter (TMP) In kI/m'K (~5) 

Thermal bridges: I(l. qJ) cal,ul.ted using App,ndil< K (%) 

To", f,il'ich.,' io" , , (~7) 

"" ". M .. '", M" ,," '" '"' '" O. ." '" Vomll,tion he.t '0" calcul"e" monthl, 0.33. (25)m x (S) 

I 26.il I 26.04 I 15.~S 15.S1 l5.46 25,09 IS 09 25.03 25.23 15,46 25.61 25.78 1 (38) 

Heottran,fer ,oolll<lon', W/K (31)m + [38)m 

I 50'>3 I MM I 60.35 59.93 59.85 59.49 59.49 59.41 ~9.63 59.S5 60,01 60.18 

Averago I(~9)1 .,12/12 59,93 1 (39) ( 

Ho.t I"" para",.t., (HlP), w/m'K (39)m -<- (4) 

'0; I '0; 1,05 1.04 I 1.04 1,0, 1.03 I 1.03 1.03 1.04 I ,~ I ,~ 
A,«rage r(40)1...12/12 I 'M 1 (40) 

Number 01 day< In month (Table la) 

31,00 28,00 I 31,00 I 30.00 I 31.00 I 30.00 31.00 I ,1.00 ,0,00 31.00 I ~O.OO I 31.00 1 (~O) 

Assumed oocupancy, N 1.~2 1 (42) 

Annu,1 av ... g. hot w .... u"g"n lI,<e, per doyVd •• verag. = [25. N) + 36 79.70 1 (43) 

"" ". M .. "" '"' '"' '" '" 
,,, ,,, 

HO! ,,"'or u,"@-lnli".,1'''"'V fo, "a,,~ m"oth Vd,m = factor Ifom T.ble le x (~3) 

I 87.67 1 84-.019 1 81.30 1 78.11 1 74,92 1 71.73 1 71.7:1 74.92 I 7S.11 1 SUO S4A9 1 87.61 

I(44)1 ... 12 1 956.44 1(44) 

Energy coo",n' of hot woterusod = 4.18 < Vd,m x nm xTm/l600 kWh!month [soe T.ble, 1b, le 1d) 

I 1:10,02 I 113.71 117.34 102,30 98.16 84.71 78,49 90.07 I 91.1-5 I 106.22 I 115.95 I nS.91 ( 
I(45)1...12 I 1254.04 1 (~5) 

Distribution loss 0,15. (45)m 

I 19.50 I 17,06 I 17,60 15,35 14.71 11,71 11.77 1:1.51 13.67 15.9~ H.3S 18_B9 1 {46) 

Water ,to"8e 10.., "Irul.ted fo, .. dl month (55» (41)m 

I 0.00 I 0.00 I 0.00 I '"' 0.00 '00 0_00 0,00 000 0.00 0_00 '"' I (56) 

11th ••• "el oonl,'n, dodlcated 'olar ""rag, or d.dlcated WWHRS (56)m x ({47) - v.) .(47), else (56) 

0_00 I 0.00 I 0.00 I 0.00 0.00 0.00 0.00 0,00 0,00 0,00 0.00 0,00 1 (51) 

Prim,ry circuit loss for each month from T, ble ~ 

0.00 0.00 I 0.00 I 0.00 0,00 0.00 0,00 ,.00 0.00 0.00 0" 0_00 1 {59) 

Combll"", ro,,,,,cIl month fmm Table 3., ,b ",3< 

I 16,68 I :una I m.S8 I m,01 MO 26_01 26.88 26.88 26.01 26.88 26.01 2&.88 1 {61) 

Total hoat required IQ'''''''''' heating calculated ror each month o.as, (45)m > (46)m > (57)m + (59)m + (61)m 

I 156,90 I 137.99 I 144.22 I 128,:12 I 125.04 I 110.72 105.37 I 116.95 I 11].16 133.10 141.96 1,l.19 1 (62) 

~ol .. DHW Input ,,'cu"led using AppendiJ< G or Appeh"l> H 
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I 0.00 0.00 1 0.00 1 0.00 0.00 '"' 0.00 0.00 0.00 .00 
Rue go, he,t recovery 'v'tem ~ Inpu' (AppeMI< Gl) 

·6.ZS 1 -!i.a~ 1 -!i.41 1 -1.49 I -{I.7e 0.00 0.00 0.00 0.00 _2.66 -6.~1 116~) 
Output from water he.terlor e.oh mon,h (kWhjmonth) (G2)m + 163)m 

I-I-I-I-.I~I- -1-1- - _. -~ 

Heat 8aln, from w.ter h.>lln8 (kWhfmomh) 0.25 x (0.85 ~ (45)m + (61)m) + 0.8 x ((46)m + (57)m + (59)m) 

1-1-1-1-1-·1-1-1-1-' 

". "' M" ,,, M" '" 

~IM)1 .. 12 1534.94 1164) 

42.04 45.06 1 4B.59 1(65) 

Metabonc88lo'(;'j"~'g'i"~:J"'c:r:ii;iQ:I}i,"CJ:J"'c:r:ii;iQ:I]i,"CJ:J"c:r:ii;iQ:I]i"CJ:J"c:r:"iQ:] I: 95.00 SS.SO 95.S0 95.S0 95.80 95.80 95.80 9S.80 ~S.SO 95.S0 95.BO 9S.80 1 (06) 

ughMe gain. (<<ll,ul.t.d 10 AppendIX L. eQuation 19 or 19.), .1,0 •• 0 Table 5 

1_1_1=1_1_1_ ~ ~ _ un ~ ."I~ 
Ap~llan,e gain' (calcul'ted 10 Appendi. L, equotlon LH or L.13a), also see Table 5 

1--1-1-1-1-1- - ~ = - _0. -I_ 
Cooking gain, (caloulated In Appendix l. .~uatlon L.15 or USa), also ,ee T.ble 5 

32.58 32.56 l2.58 32.58 ~l.5B ~Z.58 ~1..5a ,2.58 ~2.58 1(69) r 1 32.58 I ~2.58 
Pump and f,n 80in, fTaole Sa) 

ci,.j,i"~I~"""Cr:j,".",[JC".j"'::J[J".""Cr:j,".",[JC"j"'CJ[J'"""Cr:j""':::JC"·,,,c:r::"·"'Cr:j,j·"':::J1 (7D) 
Lo.s",' e.g. eva~oraUon IT,Dle S) 

I -76.64 I _76.64 -76.64 -/6.64 _76.64 -76.64 -76.64 -76M _76.64 -76.64 -16.64 ,7664 IOl) 
Water h.atlo~ gain, (Table 5) 

1['.",j.-':]I~"""':r3",c",C][J"';""CJ:J"'.'''C:~''"''"'c][,"'2"'CJ::''',·jHCr:'''C·'"'c]:J.,.j''':J::'''''''CL''"'''',]1172) 
To",lln,ern,1 galo, (66)m + (67)m + (68)m + (69)m + (70)m +(71)m • {7l)m 

1-1--1-·1-1-1-- - _ •• ~ _. - -·I~ 

South 

Ea,t 

i ,E • ., 

SO"IOW." 

Solar g,lns In watts I(74)m ... (8l)m 

A" ... ia<lor 
Tabl. Gd 

0.77 1 x 

0.77 I" 
0.77 I x 

0.77 1 x I 

.~ . .Ar<j. .' Sol"," .. 
W/m' 

o 
,pe,lfl, .at. 
orT.bl.6b 

" .p.cHI, d.,. 
orTabl. Gc 

_Gol", 

W 

1178) 

1 (76) 

1 (77) 

C",' .. '"ESI(79) 
1 122.4B 1109.38 287.84 357.91 401.~4 39844 384.16 351.89 ,12.20 111.83 146.86 104.71 1 (83) 

Total gain, Intern,1 on<l ,olar (73Jm + (S3)m 

1 __ 1_1_1_1_ - - ._1= -- -IN 

Temperature du<l"~ h.allos period, In the Ilviog area lrom Table 9, Th1("C) 

". '" M" M" '". '"' Utilisation factor for gain, lor IIvltll! a...,a nl,m (,ee TaDie 9a) 

0.99 I 099 I 0.96 1 0.90 1 0.77 Q.58 0.42 

Mea" intern.1 temp of 1I.log a",. T1 (,tep, 3 to 7 In Tabl. 901 

I 2003 ! 2U22 I ZU47 ! 2U74 I 2U91 I 20.93 

Temperature dunn8 hea'ing period, In th' "''' of dwelling from Toble 9, Th21°q 

'"" '" 
0.46 0.70 

2100 ZO.96 

""' 
,,, 

0.93 0.99 100 1186) 

zo.n lU.12 19.9B IIB71 
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sp ... he.llni 

Fraction of 'p ,ce heat from, ,rond.ry/",pplemen'.rv ,v,'ern (lable 11) 

Fraalon ~I .. pac. ho" from m.rn ,vs'.m(,) _ 

Fraalon of 'P'" hoot from main 'ystem 1 

Fra,tion of total ,pace heat from m.ln ,v,tem 1 

"maion of totol .pare heat Irom m.ln svstem 2 

Effjeloncy of m.ln 'y"om 1 (%) 

Jan Fob M" 
Sp". hea!ln& fuel [""'n ,v"e", 1), I:WI1/f(lOnth 

Wat.r hntlnl! 

HlI<iency ofw.l€r heater 

I 89.12 I 89.00 66.78 

Wat.r heatlnH fml, kWI1/mon,h 

I 169.01 14a.46 156.36 

Spare heating luel_ main sy<'em 1 

Water he.tlng fuel 

88.35 

142.41 

Electricity for pump., lan, .nd elect~, keep-ho' [T.bl. 4~ 

M" 

61.:16 

141.60 

'"" 

a7.30 

126.a~ 

'"' '"' 

~7.30 87.30 

120.70 133.96 

~~:'!.l"E5 (2011 
1- (2011 : (20l) 

(lOO)" 11_ (101)1 :f::~ 
(202) • (20,1 

(20ll 

IlD41 

12051 

12"<' 

'" 

37.30 

114.20 

, .. ... ( . 

112111 

1lll.l7 88.94 89.16 1 (2171 

147.61 1>3.0B 164.,0 

~1219a)L12 17~a.52 112191 
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,"nlral h •• 'ln~ pump or water pump within w,rm olr heating unit 

boller/lue f,n 

"lele",I,ltyfor the .boll<'. kWh/v<or 

Electricity lOT lightIng (Appen dl. c) 

Total d.tlv<red energyforoll use, 

Space h .. titlg - main 'i,,,,m 1 

Waler h..,tlng 

Pump' ,nd f,n, 

Electricity fur lighting 

Md IlIon,l standing ch ''!le, 

Total en"'RV cost 

Energy eo.t de~alor (Table 11) 

EnerR'! oost raClor (ECF) 

r-~ .. Iu" 

SAP rating (,eclion HI 

SAP band 

Space h.,tlng - main >y>lem 1 

Water heating 

Spa,. 'nd water he.tlng 

Pumps and "'n. 

.. Electricity 'or lighting 

Toral CO" kwYoar 

Dwellin8 CO, emi"lon rate 

Elvalue 

- ... ~n~ (,«lion 141 

Eloand 

~=. - ---_. -I 

fuol 
kWhh •• , 

fn"iY 
kWh!V •• r 

1816.5, 

inS.", 

75.00 

271,66 

1h Prim,'I' .norgy· inoivi"",1 hooting 'Y" . • 0", rncludi"" mi<>o_cHP 

sp''''' h.atlng" m,ln "I"tem 1 

W."" he.Ung 

Space .nd woter heating 

Pump-' and f,n, 

EleelriClt'/ for lighting 

Prim,ry e""'RV kWh/vear 

Ow.lllng primary .norgy TOto kWh/m2/yeBr 

75.00 

271.66 

P,ge5 

I 
I· 

1211) 

• 
• 
• 
• 

• 
• 

• 
. ,,' 

• 
• 

• 
• 

30.00 (nOe) 

45.00 

.. (221) + (231) + 1232) ... (2,70) " I 

Fu.lp~ .. Fuol 
<oslf/y .. , 

3.48 ~0.Q1 " 

3.48 XO.01_ 

J3.19 xO.o1= 

13-19 xO.o1 " 

(Wl) ... IM2) + 1245) ... (254) = 289.44 (255) 

Eml.,'on Ia"or 
kgCOJ\<Wh 

• 

.M 
1.1a 
83A9 

~ 

• 
fmllllon. 

kj:COJy ... 

(256) 

(lS7) 

(253) 

-
-";::';i': :::: E~13 ,m, 

I'rImaryfa"o, 

1.22 

1.22 

3.07 

1.07 

- (l741 --
Prlm.'Y Energy 

kWh/v •• r 

• 
IlO4) 

(265) 

(267) 

IlOa) 

(173) 
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DER Worksheet 
Design" Draft ONHE~ 
This d •• Is" .ubml"lon has ~ •• n ""m.o out "'Ing Approwd SAP software, It ha< been preparod from plan, and specification, and ""V not ,en." the 
prop.rty a, oonstrue"," 

Area(m') A,.,q' .tore)' 
~oJ~~'jm) 

Vn",mojm') 

lowe>!: ocrupled [:=,","":=JI (la) 185,68 1 (,a) 

Total fioor area (h) + (lb) + (le) + (ld) ... (ln) 

Dw.1I111jl volum. (,a) + (3b) + ('0) + (~d).,.(3.) K [I :=.~;;:;"!. :::JI (S) 

Numb., of chlmn.\,> 

Number of open nue, 

Number or Intermllten' ran, 

N"m~er or ~."'w v.n~ 
Number offlu,le» g" fir., 

O 

" ; 

" 
" 

tnftltratlon duo to chtmn,v,. flu",. ran" PSV, (6a) + 16b) -4- (7a) + (7b) + (7e) = [I :=:=~~:=J 
if a Pf,,,,urlsaUon test has b"",n carried o!lt oris Inlended, pro<eed t" (17), O(~'(I'if>. oo"Onu_from (9) ,,, (16) 

Air permeabilitvvalue, q50, expre»od in cubic metre' pet hour p.rsq"are m,t'" of 'n""lop' a",a 

tf "sed onotr porm""b;lity WILle, U""" (18) = [(17)T 2llj + (8), othetwi .. (IS) = (16) 

Numb.r of ,Id •• on ""'<h th. dW'llIn~ I. ,h.I,or.d 

x40~ 

x20= 

.10= 

UO~ 

x4O= 

rn' por hour C-

" 1(6'1 

0 I (oD) 

'" I (7,1 

" 1170) 

" Illel 

AIr "".ngo, por 
~o"r 

0.16 I (8) 

,WO 11171 

·0.11 11181 , 11191 

Shelterfa,tor 1- (0.075 • (19)1 0.85 I (2llj 

Infiltration rate Incorporating ,helter "'''or 

Inftit",tlon "'re modified for montlll, wind .p.,,": 

"" ". Mo< '", M., '"" '"' Mon'hlv a""rag' wind ,pe.d from TaW. Ul 

I 5.10 5.00 4.90 4.40 4.,0 3.80 3.80 

Wind factor (22lm + 4 

1.28 1,25 1.23 1.10 W" 0.95 '" AdJ",led Infiltration" te (allowing for .~.Iler "nd wind fador) (11) x (lla)m 

I 0,34 I 0,33 I "" I \129 I "" O,lS 0.15 

C.t""I.,,, eff."lv. air ,h.ng. rat~ for ,h. appUeable case, 
tf mem.nleat v.ntll aUon, .tr change rate through system 

If b ,la. ",d With h.at recovery: .fllel.n", In % .tlowtn~ for In·"," factor from Table 4h 

d) naturat yenUl,Uon or whole house poslUve inputvenotatlon from loft 

0.56 I 0.55 I 0.55 I 0.54 I 0.54 0.53 0.S3 

Effect"'e air change rate - enter IZ4a) Or (l40) or (14,) or (Md) In (25) 

0.56 0.55 0.55 I 0.54 I 0.54 I 0.51 0.53 

Page 1 

,., '" 
~,7a 4,00 

'" 1.00 

0.14 0.26 

0.S3 0.54 

0.53 0,54 

(181 x (lO) 0,16 I {111 

( 

"" 'w "" 
4.30 4.50 4.70 1 (ll) 

1.OB 1.13 LlB I (llal 

"" 0.30 0,31 Ilnb) 

'I' 1I13al 

", I (23cl 

O.S~ "" 0.55 I (24d) 

0,54 0.54 0.55 I PS) 
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EI.m.nt (lrG" Op,nlngs Not oro. U..,oluo AxUW!K ..... oluo, .., 
.... ,m· m' ,m' W/m'H ld/m'.H "" Door '.M • 1.00 1= 1.80 (26) 

Wtndow "" , 1.13 I~ 16,39 (21) 

!:Xlem.1 wall 15A3 (2~.) 

~artywatt 1 ~ MO (31) 

.~, H 3,39 (~O) 

Total areo ofextemat elements ~A, rn' 113.90 (31) 

Fabrlo h.at t<><s, W!K = l(A K U) (l6)_.,(3Q) + (32) = 37.00 1 (33) 

Heat cap.City On = reA x xl (Z8) ... (30) + (32) + m.) ... (3le) = '" 1 (34) 

Thermat moss pammotor {TMPj tn t1/m'K I 
Th, rm.t brl<lges; ~(l x '1') calcul'ted ",)ne Append'" K 

Tot,' fabric heat IDss m)+ (36)= 

"" ". M" "', M" '"" '" '"' '" '" ." 00, 

Venlll,jion heat loss calculated monthty O,Bx (15)m x (5) 

I ~4.13 I 33.99 I 33.86 33_24 33.12 ~258 32.58 32.47 32.79 33.12 33.36 33.60 1 (38) 

Heat tran,fer coeffiolent, W/K (37)m > (38)m 

( I 82.91 I 82.77 I 82,64 82.02 81.90 81.36 81.36 81.25 8156 31.90 82.14 81.38 

A""mg' r(,9)1 .. 11/12 82.02 1 (39) 

Heat 1001, p.rameter (HLP), W/m'K (39)m + (4) 

1.12 1.11 1.11 1.10 1.10 I 1.10 1.10 1.09 1,10 1.10 I 1.11 1.11 

AV<!raJll' ~(4O)1, ,12/12 1,10 1 (40) 

Numb" of davs In month (Tabt.la) 

31.00 I 211,00 31.00 30.00 31,00 30.00 31,00 I ll.00 30.00 I 31.00 30.00 31.00 1 (40) 

Annual av.ra,g. hot water usage In IItr., p.r daVVd,."""R' = (25 ~ N) + 16 

"" - Fob M" '" -Mav . 'I"n '" ~, '" '" ." ,,, 
Hot wator us.~.ln litre, p.r day for each mont~ Vd,m = fauor ~om Table 1, x(4,) 

I 9889 I 9529 I 91.70 I 88.10 I M," I 80,91 I 8091 M;o I 88,10 91.70 I 95,29 98,89 

I(44)l ... ll" 1 W78_7B 1144) 

\ wco"ront of hot wat.ru,ed • 4.18 x Vd,m" Mt. Tm/3tlO!l kWh/month (, •• Table, 11>, le Id) 

I 146,65 I H8.l6 131,lS lIS 39 110_72 I 9554 8851 I 101.59 102.81 I 119.81 I 130.78 I 142.02 

~(4S)1. .. :U" 1 1414-44 , 145) 

Dtstribution [0« 0_15. 14S)m 

I 21,00 I 19,;(4 t9.8S I 17,n I 1661 "" 11.28 15_24 15_42 17_97 19.62 21.:10 1 (46) 

Water storage loss oalrul.red fore"h month (55) x {4i)m 

I 0.00 I 0.00 I "00 I ".00 I 0.00 O.UU 0.00 0.00 0.00 0.00 0.00 0,00 I {56) 

If the",,,.1 contain, dedicated ,otar storage or dedioa~ed WWHRS (56)m" ((47) - Vs] + (471 .1'0 (%) 

0.00 I 0.00 I "00 I 0.00 O.UO O.OU 0.00 0.00 0,00 0,00 0.00 '"" 1 (SI) 

P~m.ry cirruit 10« for •• ch mMth from T.ble:l 

I 0.00 I 0.00 I 0.00 I 0.00 "'" 0.00 0,00 0.00 0.00 0_00 000 0.00 1159) 

Combi toss "'reach month from Table 3 •• ~I> or 3e 

I 2688 I M.M I 26_B8 I ~"' 2688 26,01 26.88 26.88 26.01 26.88 26.01 26.88 1 (61) 

Total h .. trequired for water heoting calcul,ted fureach mDnth [)'65 ,,(45)m + (46)m + (57)m + (59)m + (61)m 

I-a -1-1-1- .~I- -1- .- - -I_ 
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Solar DHW lopul "I,ul'le~ u'lo~ Appeoolx G or Appendix H 

I 0.00 I 0.00 I 0.00 I 0.00 0,00 0.00 0,00 0,00 0.00 0.00 0.00 1(63) 

Flue g" h ... reoovorv SVSlem 1 Input (Appendix 61) 

-2,86 0.00 0.00 '00 0.00 _5.B5 ·6.51 -7.23 1(63) 

Outpul from water healerfor each monlh IkWhjmonth) (62)m +163)m 

1-1--1-1--1-1=- - - - - - -
;):(64)1 .. 11 16B2.29 I (6~) 

Hellt gain, from water hellling (kWh/month) 0.25" (O.BS K (4S)m +(61]m)+ 0,8 x 1146)m + (57)m + (59)m) 

1-1-1-1-1-1-1-1-1-1-1-1-1-

"" ., Mu M" '"" 
,,, ,,, 

Met,ooIlCgaln'i":'I'~"i'~'CI}i"'J[jiLj[r:ijj"'I}i"'J[jiL'i:r:ijj"'Ij!"i][j",'i:[iiij"I:>i:'iiCIJi,,:L I 117,26 117.26 117.26 117.26 I H/.26 117,26 117.26 117.26 117.26 117.26 117.26 117.26 1(06) 

lI~hrlng !!'lln, (,.ICIllated In Appendix I. equation l!l or l!lo), .1'0 see Toble 5 

I 19.66 I 17.48 I 14,22 I 10.76 I 8.05 I 6,79 

Appll,n"" ~'I", (cal,ulated In AppendiJ< ~ equ.~o" t13 or 113a), also see raol. 5 

I 207.05 I 209.20 I 200.79 I 192.26 I 177.71 I 164.00 

Cooking gOl", (cakul.led In Appendixl, equation US or U5a), .Iso , •• T,illo 5 

14.73 34.73 ~4.73 14.73 

7.14 

154.90 

~4.71 

9.54 12.81 

150, 169,69 

,4.71 34,73 34.73 

18.98 

lM.24 

34.71 

20.2~ 1(01) 

197.92 I (oB) 

r ,4J, I (O'l) I 34.73 I 14.73 

Pump .nd fan ""In, (Table 5.) 

"[:,~ .• ~.~il :"'."':::J=" .. ,.e:::r::"."'=C".j"':::J=" .• ,.e:::r:", .• ,.==" .. ,.e:::r::""'Cr:j,j.,.:::J=".o,.e:::r::'C",.CI (70) 

losses e.g. ev'poratlon (Table 5) 

I .;11.81 I _91.B1 -91.81 .;1,.81 .;1,.81 -91.81 -9,.81 _93.S1 .;I~.8.1 .;1,,81 .;1,.81 -93,81 1(71) 

Water hea~"g 8i':"j' r~'i"["I;I~"'CJ~"'f:r:;;:g:I::;;;;;::r::'''Cr:''iQ:I"":r:'>''C[o",'i:I,,,,:r:r,"O I 7457 I 72A9 68.li 62,,2 5851 SUS ~B.60 54.43 Sb.51 62.58 69A, n.5Q 1(12) 

Totolln,.rnal ",In' (66)m + (61)m + (68)m + (69)m + (70)m + (71)m + (72)m 

I 362.4Il I 360,,5 '347.36 I 326.52 305.45 I 185.16 271.01 11J.90 288.66 309.70 lll,81 351,83 1(73) 

S"UlhW.'t 

NorthWe>l 

NorthWest 

N"rth 

NorthEast 

East 

Solor ",Ins In wan. [(J4)m ... 181)m 

11"""" fatlor 
T.bl. Sd 

on I. 

0,54 I. 
, 
• =. 

,., 
m' 

0.84 

1,88 

;M 

on 
2.16 

o.n 

, 

, 
• 

Soladlu. 
W/m' • .p.<llIod ... 

orTobloSb 

" .poclfled.t. 
o,TableSc 

Gal"' 
W 

(19) 

" 

I 47.3& I 92.35 I 15/.01 245.43 ~21.02 338,89 11B.11 25B.91 HI7.18 110.06 56.88 39,17 I (Sl) 

Total gain.· 10tern,1 .no <01,,(73)m + (81)m 

409.86 452.71 I 504.37 571.95 626.47 614.05 590.35 536.82 47S.114 .utI.06 392.70 390,99 1(114) 

Tomperature du~ng h",~ng period, In the living are, from Table 9, Th1[·q 

"" ... Mo< ,"' M" '"" 
uml,atlon factor lor gains for livlog are, nl,m (.ee Table 9,) 

1.00 1.00 0,99 0,97 I 0,91 0.76 

Poge3 

'" '"" ;" 

0.66 I 0.90 0.99 

... 
1.00 I 1.00 I (86) 
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Mea" Intern,1 temp of living are, TlI".p, 3 to 7 In T,ble ge) 

I 19,76 I 19.88 I 20.11 I mo I 20,75 I 20.94 20.99 

i 'peratu", during hOBtlng period. I" the ro" oFdwolllng From T.ble 9, Th2("q 

I 19.99 I 19.99 I ~M9 I W.oo 10.00 20.00 20.00 

Utill,ollon f,ctor lor gaio, for rest of dwelling nl,m 

WO 1.00 I 0.99 I 0% 0.B7 0.61 0.46 

Me," intern,1 tomp.rature In the rest of dwelling n (follow step. 310 7 I" Tabl. ge) 

U.lng .re. fraction 

Mo.o intern,1 temperature for the whole dW€liIng flA. n '(1- flA). T2 

I 111.93 I 19.08 I 19.38 I 19,BO I 20,17 I 20.37 I 2041 

APPIl' .tI)""menl to tIl. mean Imern.1 temperature from T.ble4. wl1.r~ approprl.re 

1a.78 I W.93 19.23 19.65 20.0~ 1.0.22 I 20.26 

"" •• M" ,,, M" '"" '"' 
UW~atlon f.etor lor Haln'. ~m 

'" I 1.UO U.99 0,96 0,87 0"' 0.50 

i ,[ful g,lo,. ~mGm, W (94)m x (84)m 

I 408.79 I 450.55 I 496.39 S49,H 5~6,15 429.17 193.B8 

Monlhlv overs8e ""temal temperatore Irom Tabl, U1 

I 4.30 I '" I '" I 8.90 11.7U 14.60 16.60 

He'tl"" rate for m.,n internal t.mpe",ure, Lrn, W 1(39}m, 1(93)"1 (96)m] 

I UOO.la Ilt61,34 11051.73 I 831,4B I 661,48 I 4~7,UI 296.09 

Sp-oc. h."lng requirement, kWll/morrth 0.014. U9"/)m - (9,)m) < (41)m 

I SB8.94 I 477.65 I 411.69 239.<9 100.09 I 0.00 0.00 

Space he,tln8 <eGUIF"menl 'r!-Nll/m'fy • ., 

SpIC. h •• tlog 

Fra"lon of 'p". h.atfmm ,econd.ry/w~plom.n"ry 'y'tem (tabt. 11) 

F"ctlo" ofsp". h.at Irom main ,vstem{,) 

"~"ctloo of 'p,ce heat from m.lo 'v'tem ~ 

>",,,100 oftotat 'pace heat fmm main ,y,\om 1 

Fro,ll"" of total .pac. h •• t from m,ln ,ystem 2 

Efflcleocv of main system 1 (%) 

Co" Co. M" '"', M., '"" '"' 
Spa", heoting fuel (m.ln system 1). ~Wh/mOnth 

I 655,11 I 531.31 I 457,94 I 26~.17 112.00 0.00 0.00 

Wat., boaUni 

UfloIen<:y of",at.r h.ater 

I 8931 89.28 89.16 B8.94 62.39 67,1U 87,30 

W,rer he"log fuei, kWIl/month 

186.21 160,38 1"/1,l9 15245 152.43 139,24 BI,W 

Annual tot.l, 

20.98 

20.01 

0.54 

20.41 

20.26 

'. 
0.57 

105.31 

16,40 

313.40 

0.00 

~, 

O,DO I 

87,30 

;[4716 I 

m", w.« 20.04 19.7> 1 (67) 

moo 20,00 20.00 1~.99 I (86) 

0."' 0,98 1.00 '"0 I (89) 

20,26 19,BO 19.19 1890 1192) 

10.11 19,65 19.14 18,75 1(93) 

'" 0" "" 0" 

0.65 0,98 U.99 1.00 1(94) 

40,,19 410,25 39U.73 390,19 1195) 

lA,lO 1O,6U '.>0 '" 1196) 

4,)[),4, 740,96 9a9,16 11198.61 1197) 

0,00 246.05 41U.87 I 601.46 

ri9B)I ... 5. jj)".12 _I 3096.64 1198) 

196) -:.14) I 4H.9 I (99) 

0"' 11201) 

12U2) 

(202) 

(204) 

1202) • (l0l) • I 0.00 1(205) 

I 69,90 I (206) 

'" Oct "" 0 .. 

U.UO 273.69 479,28 ~M 

1(211)1 .. 5. 10 .. 12 I 3444,53 I (lll) 

87.30 

147.56 

6e,94 89.21 S!l.34 11117) 

158.36 168.4, 120,9"/ 

1:(<19a)L " 1B99.68 1(219) 
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Sp'''' h .. ~"~ ftJ.l- m.ln '1"lom t 

Water h .. UnB fuel 

EI.Cl~<IIV lor pump;. lao, "0" el.<trlc 10001>-001 (rabl. 4fJ 
","1",1 h"'~n8 pump orwale, p"mp wlthlo worm 01, he.tlnR unit 

ballerflue/on 

Total .I_"~dtyfo, ~_ ab""". I<Wh/v<" 

Ele,t<ldty fa, Ilglttloe (/\pp"mlll< l) 

Total delIvered ene'l!V for all use> 

Sp.", ~.aUog - m.1n 'V'lem' 

Water heating 

Pump, and ran, 

EI.<;trldty for 118hllns 

Additional ,tandinB marges 

Total en.rgy cost 

[n.,gy oost do-ffator [Tabl' 12) 

Eoerev <o.t factor (£Cf) 

SAhalue 

SAP rating (s."lon 13) 

Siif' b.nd 

5pa", h .. ~"g - main 'ystem 1 

'-W'tcrhc'~"B 

Sp.", and w.ter heating 

P"mp."odfan. 

EleClridtv for lIahllnB 

Total CO~ klrfy<ar 

Dw"lllng CO, eml"lon rat_ 

El "I"e 

El rating (section lA) 

£llI'nd 

5pa'" he.lInB - m,ln "stem 1 

Woter he.tinH 

Spa'" and wo"', hoaUng 

Pump' ano fan, 

Elecbicity for lighting 

Prima", ene,gy kWh/year 

D""lllrI.!! ~"m.'v one'1!\'.-at" ~W"/m2/v." 

Fuol 
kWh/ve., 

3444",1 

lJl99,6S 

75.00 

347.60 

fno,gy 
kWh/v •• r 

Enorgy 

kWh/Y." 

75.00 

34).60 

Page 5 

, 
, 
, 
, 

, 
, 

, 
, 

• , 

, 
, 

~O.oo 

45.00 

(~11) ... (n1) + (231) + (232) 

Fuelp~,e 

.tMl· 

.0.01 = 

.0.01 = 

.0.01" 

, 

~ml .. lo" f,oIo, 
k.i;OO,/kWh 

, 

(l61) + (W) + (2';,) + (164) " 

0.52 I • 
0,52 I , , 

(212] 

P,lmaryfoelo, 

1.22 

1.22 

(261) + (lOt) + (261) + (164) 

~,O7 I 
3,07 I 

)444,53 

1999,611 

." <.0.1£/'/0", 

[rnl"lon, 
~gCOJv .. r 

744.0l 

41O.ll 

1154,~5 

38.93 

laO.41 

"' • 

Prlm,ry En.rmo 
kWh!yo., 

420BJ 

r 
(110,] 

(130e) 

1257) 

(258) 

(261) 

(1",) . 

(265) 

(267) 

(l03) 

(27~' 
(27 I 

1(174) 

I 

I (261.) 

I (l64) 

(265] 

(26)) 

(l&8) 

(272) 

1273) 
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DER Worksheet 
r 'sign ~ Draft 
" 

ONHER 
Thi' de.lgn .ubml"lo" h" ~,en carried out u'i"gApproved SAP software. It ha, been prep.red from plan, ano speoification. ,nd m.y not re~." the 
proporty as construct"". 

Flat 8 4 & 48 o.~l,nds R""d, P,oml.v. BR11SL 

...... (m') A.~r",e 'IOr<IY Volume!m') 
~~IjJb. (m) 

r.owo" o"upled 52.55 1110) • 2.50 I (2,) " B1.38 Ill,) 
Total noor area (h) + (10) + (le) + !ld~.,(ln): I 52.55 1(4) 

Dw,lIIngvDlume (30) + (30) + (3<) • (3d~.,(3nJ = I BU8 115) 

( •. m'p.r~o"r 
.. 

1(&0) Number of ohlm"evs " .40 0 " 
Numbo, ofopo" ~u", " x20= " I (61)) 

Number of Inte'ml~t€ntfa". , xl0= " I (7.) 

Number of pa.,lv,,,,,nl, " .10~ " I (71)) 

NUmberofnuole" S"' Ilr., " ,40= " I (le) 

Alrchang •• per 
hour 

loflltratlon dueto chlmnevs, flue" f'ns. PSVs (6.) + (60) + (1,) + (7b( + (7e) = I " +(5)~ 0.15 ItS) 

if a pressurlmllon t,,1 ha, been """led out oris In"naw. proceed to (17), atherwl,e continu,from (9) to (16) 

Air v",neal>tIlly value. q'O ••• pro.,.d In cubic metr" pe< hour p.,oqu.,. m,'", of en""lope .rea 

, ~ 'If bo,iid ,,"an ~"me'blllty,,"m", then (U!) ~ [(17i-+'20]T(BJ,-otlli'lwlse (16)' (16) 

N"mb., of ,Ide'"" whloh Ihe dwellln~ I, ,heltered 

Shelter faotor 

lonltrallon rale I ocorporali ng ,helter f.<:to r 

I( ation r.le modified for mO"'~lv wind <p,,,": 

"" M" ", Mo, 

MonUtlv 3 .. "SO wind 'p • .uI From Table U2 

5.00 4.90 "" 4.30 3.80 

I 0,,3 0.31 I 0.31 I 0.28 I 0.18 I 0.24 

Calrul"'e effective .1 r ch. nil<' rat. far the 'Vpli",ble e,,,,,,, 

If meoh.nlcal venttlatlon, .Ir ch,nge rale through ,v,tem 

. , 
3.00 

0.24 

Ilb,lanced wi.h h""t ,.,;el\le",: .fllcloncy In % allowing fur i"-\I,e f.ctor from Table4h 

a) natu,,1 v.nUI.tlon or whol. hou<e pm;'i"" input""ntll.tlon from loft 

I 0,,5 0.55 I 055 I 0.54 I 0,54 I 0.53 0.53 

urO,ItV< air ch.nge rote _ enter (24,) or (241)) or 124c) or l24d) In (l5J 

"" 0.55 I '" I "" 0,54 0.5, 0.53 

POll' 1 

" 
3.70 4.UO 

0.24 0.26 

Ml 0.5~ 

053 0.53 

1_[0075.(19)] 

118] "120) 

, . 
4,3D 

"H 

0.54 

'" 

"" 
4,5Q 4.70 I (n) 

1.1e I (ll.) 

0,29 030 I m.b) 

'" I (13,) 

~, I (13cl 

'" 0.55 I (14d) 

I '" 0.55 H1S] 
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flom.n. 

Door 

wmoow 
Extern,1 w,1I 

P'rtyw.1I 

'00' 
Total.reo of extern,1 element< LA, rn' 

Failr[e ~"., 10«. W/l(~ LIA x UI 

H.at cap"ttyCm: LlAx xl 
Therm,1 mas, par.m_r (TMPlln kl/rn'K 

lira .. 
.r .. , ..,. 

T~.rm'l 1>,1080" Ilk .... , ""Icul,ted ",ln8 Apponefl. K 

Tat.1 f.bric hOBt la" 

"" ". Mo< '" Ventilation heat 1055 ",IOlI.ted mon,hly 0.33. (251m x (51 

I 24.00 I 2,.91 I 1U2 

H •• , t",,,,ler coefficient W/K (371m + (181m 

13,41 

Opo"lngs 

rn' 

M" 

2l.33 

N., .r •• 
,rn' 

'"" '"' 
22,97 12.97 

U ... [u. 

W/m'K 
AxUW/K ,,".oluo, 

kJ/rn'.M 

(261.,,(~01 + 1321 = 

(281 ... (301 +(~ll + (3lal ... [3le) " 

00 ,-

23.11 21.33 l3.49 

23.70 

'" 2.10.00 

." 

31.00 

"" 

( 
(161 

(171 

(29.1 

1321 

I~Ql 

(331 

Il41 

1351 

(361 

(371 

23.65 113S1 

( 
"'----' (J~I 

Hoot 1o", parameter (HlPI. W/m'K (391m + (41 

[t:"j .• ~;~t;:'i.'",Cil:"~"j.=t::j,j,j'::J=""'Lr:j,j,,,==j,j"'Lr::""'L~~'~"~'~;'~·~"'S~J'1"'·~~~'E':·5 
. A,e"'fIe ~ B4011. .. 12/12 .1 1,05 I (401 

Numberol o,ys In mantl1 (Table lal 

I 31.00 1 28.00 1 31.00 30.00 I 31.00 I 30.00 31.00 3100 3000 ,1.00 30,00 31.00 1 (401 

A"umod OCClJp,n"Y. N 

Annuala .. rage hot w.ter u'age In lilre, p.r d'1 Vd, ... rage ~(25. NI + 36 

-'M" --Ap ....... ·--·M.y-· '"" '"' .-5.;> 

Hot wate, u,age In litre' per o.~ for .. ,h month W.m ~ f""" f(am Taille 1, .(4ll 

11441 

E""rQV wO'onl of hOI W.ter ",eo K 4,18 x Vd.m K nm. Tmn600 I<WhJrnon'~ I' •• Taille, lil, le Idl 

Distribution I",. O.lS ~ (45)m 

I 1B.63 I lIi.29 16.B1 14.66 14.06 12.14 11.25 11,90 1.3.06 15.12 1661 18.04 11461 

Woter storage loss e,lcul,'ed fur each month 1551, (411m 

t 0.00 t 0.00 t 0.00 t 0.00 t 0.00 0,00 0,00 0,00 '.00 0,00 0.00 0,00 I (561 

11111. ve".1 oonl,lns oodiarteo ",I" 'torage or dedicated WWHR5 (561m x {(47) V,! * (41). else (561 

t 0.00 t 0.00 t 0.00 t 0,00 0,00 '.00 M. 0.00 0.00 ". 0.00 0.00 11571 

Primary clrroltlo« for e,eh month from Table 1 

t 0.00 t ". t "00 I 0.00 "" 0.00 0.00 0.00 0.00 0.00 0.00 0.00 , (5~1 

Combi 10" fur each month from Table 3a. 3b or 3e 

I 26.eS I 24.28 I 26.88 I 26.01 26.88 16.01 26.88 26,88 26.01 26.38 16.01 l6.aa 1 (;1) 

T~t'l h •• 1 required lor w,t.r h .. tln8 ""ku,.ted lar •• ,h mon'~ 0.8, x(4S]m + (461m + IS71m + 159)m + 1611m 

I )51.06 1 Ul.89 1 Ua.9o I 12>.72 I 120.64 I W6,9l I 101.85 I 112.91 I 1l3.07 118 % 136.76 147,14 11621 
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Solar DHW Input ",,1,ul,tEd O'IO~ App""dlx G or Appendi' H 

I 0.00 I 0.00 I 0.00 I 0.00 

£ ~., he,t reoove"" .y.tem 11nplll (Appendix Gl) 

0.00 

-6.24 I -5.B~ I _5.76 I -3.46 I -1.34 

Outp"tfrom woter 11 •• terfor oach month (kWh/month) (61)m + (63lm 

0.00 "" 0.00 

'00 ,", 0.00 

0.00 0.00 0,00 0.00 I (6l) 

0.00 -3.43 -5.83 -6,15 1(63) 

1-1-1-1-1-1- - -1- - - _. 
B64)1. __ 12: I 1476.04 1(64) 

Heat B,ln,from w.ter h.otlrlJ! I~Wh/month) 0.25 x (0.85 x (45)m + (61)m] + 0 8x [(46)m + (57)m + (59)m] 

48.01 4~,18 I 43.99 3E1.99 37.a~ 33.40 31.65 I 35.31 3S.45 40_45 I 4l.l~ 46.71 I (65] 

", ", M" ." M" ,", '"' " '" ,. 
Mot,bDIi< gains (Table 5) 

Ic.~.6,~.61:J.,.j',.:rIJ:"""CI[J'"'C"'Q:J.,.j".:r:""',-O:J.'.C·"-Q:J.,.j"CC""·u!i:IJ.,.j"-QJ:"",,,,CC.,.,",-01 (66) 

UBhUng gain. (cal,ul.ted In Appendix L, eQu"uon L9 or 19.), .1'0 '.0 loble 5 

I~I-I-I··I-·I·· ~ ~ - =. - ~I~ 
Appll,n"'" gain, (calculoted In AppendtK l, .quatlo" L13 or L13.), ,1'0 ,ee Table 5 

I 153.85 I 155.45 I 151Al I J.4186 I 112.05 I 121.B9 11S.1O 113.50 117,53 126,09 136.00 J.47,06 1(68) 

( )kIng ~.In' (C1Ilcul,ted In AppeIldl.l. equ.~on L15 or L15.), 0150 ,ee rable 5 

3183 31,83 :n,B3 n.Sl 1183 31,83 31.El ~1.6l 31,83 31.83 1(69) I 31.83 I ll.8~ 

Pump and fan 8.ln. (Table S" 

i::l,.1."6Ij"""CC"'"'"CC,,",,.QC""'CCj"""::JC"'""CIJ'"""CCj,j"'::JC'''""I:IJ'""'"CC,;j·"'":J1 (ID) 
Lo" .. e,g. ev,poratlon (Table 51 

I ·70_61 I _70.61 -70.61 -70.61 _70.61 -70.61 -70.61 -70,61 _70,61 -70.61 -70,61 -70,61 1171) 

Wat.r ho.~ng~·;'"J'~"~'i':"l'~'~jI~~iI;::[J":,,!:I'.'~:J:~,"O:::;"'<:Ijj"IJi,"O:J'"I:C;;:;;:IJiCiiO !~ 64.53 I 62.77 ,9.12 54.16 50.93 46.,9 41,54 47,48 49.l4 54.,7 60.18 62.78 1(72) 
Tot.llntem,1 eoln' (66)m. (67)m + 1681m + (69)m + (70)m + {Il)nt + (71)m 

I-I-"I-~I-I-I-'I- _. _. _. - -1,., 

N9'thW." 

( ,lil,"t 

SouthEa,t 

Sola, gain, I" watt, H74Jm .. (S2]m 

A."." lo<lor 
Tab'. Gd 

~. 

m' 
Solar flux 

W/m' • 
sp.<I~.d.!O 
orT,bl.6b 

" .p.,Hlc d.ta 
orT.bl.6, 

1.92 I , ~I ;:Iu~,~.g '"" 1;;;;gjh~1 ,I 0.70 I 
1A4 Ixl Ixl 0.70 I· 
4.6l I x 0.70 I 

I 67-71 [ 117.85 I 167.92 21~.2S 255.79 258.43 247.19 219.l4 18559 132.05 8156 

TOI.I galns_lntern,1 and '01" {7l)m + (S3)m 

G.ln. 
W 

(81) 

,,' 
1(77) 

S].65 1(&3) 

I 353.41 I 401.71 I 441.66 I A76.86 497.32 484.31 46).94 4>9.99 414AB 377.24 ~4S_42 335.22 1(84) 

Temperature during heating periods in the IIOI"B ~re" rrem Table 9, Th1('C) 

", M" '" M" 

Utjll .. ~on factorlor gal"' for livin~ or"" nl,m (see T.ble 9a) 

1.00 I 0.99 I 0,98 I 0.95 I 0.86 

Mean Intern,1 temp of livlng"r"" T1 (st.p, 3 to 71n T.ble 9c) 

I 19.94 I 2U09 I 20.32 I 2U60 I 2~B4 

'"' 
0.69 

Temperat"", du,I"S h.atlng p.rlod, In the res! of dwellfn8 from Taill. 9, Th2{"C) 

Pagd 

'"' 
0.51 

2D.99 

" .. , 
0,81 0,96 

2Q99 zun 

,. "" 
,. 1.00 I (SU) 

20.22 19.91 J (87) 
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20.03 I 20.03 I 20.03 20.04 20.04 20.05 20.05 

U'llIsatlon factor for gal"' fOT """ of dwolll"R n1,m 

1.00 I 0.9~ I 0.98 I 0.9, 0.81 0.00 0.41 

Me.n intern,1 'empera,ure Inthe rest 01 dwellln~ T2lfollow otep< 3 to 7 In Table ge) 

I 18.62 I '"M I 19.17 I 19.58 I 19.88 I 20.01 I 10.04 

Llvlllg aroa fr."lon 

Me,n Intern,1 temperature rn, tile whole dwelling !lA KTl +(1·!lA). 1"2 

I 19.3, I 19.51 I 19.79 I 10.13 I 10.40 I ill" 20.55 

Awry-.djustment '0 'he melln In'ernal tempe",'"re from T.ble 4e where appropri.te 

I 19.18 I 19.36 I 19.M I 19.9S I 20.25 I 20.3a 

"" "" M .. ", M. '"" 
U'III,"lo" factor for gain'. ~rn 

I 0.99 I 0.99 0.97 0.93 0.B2 0.63 

Useful gain" ~rnGm, W (94)m" (84]m 

I 35132 I 390 ~~ I 419.57 44279 40~ 67 305.77 

Monthlv a.e"Be ",,'ernol ,emperature Irom Toble U1 

4.30 I 4.90 I 6.50 I 8.90 11.70 14.60 

11.,,10" rate for moan lotern,1 temperature, Lm. W ((39)m ,,((93)m - (96)ml 

t 833.44 I S08.S8 I 733.3, 613.81 472.97 I 

Spare heatinB reQuirem en' );Wh!m' !ye" 

Sp.ce heotln, 

f,action ohp,re heat/mm .eoond,,,,!,upplemen'o,,, sy"'em (table 11) 

~ .fro"lo" or~p,,,,, h.aUwm m.l" ,y,tom(,j 

Fractlo" of 'p''''' heat rrom main 'V'''''" 2 

Fraction of tot,l.pace heot from m,ln .ystem 1 

Fraction of total spa", hoot/mm m.ln "I'tem 1 

Eftld,"ty 01 m.ln "I"",m l(%) ,,, Co" M .. 

Spa"" he.tl"~ lu,I (m.l" 'v'tem 1), ~Wh!mo"'h 

'9~.OO 1 ,07.74 1 :lS1.40 136.98 

W.t.,h • .,lng 

M" 

5Ul 

317.65 

,", 

0.00 

20AO 

'"' 
0.45 

107.56 

16.60 

209.11 

'"' 
0.00 

20.05 

•. £ 

10.04 

10.55 

20AO 

W. 

"" 
117.15 

16.40 

219.11 

w. 

0.00 

20.04 20.04 20.04 20.03 

0.73 0.95 0.99 1.00 

19.98 19.60 19.04 18.58 

U",ns.r •• +(4)_ 1 '" 
ill'" 10.14 19.67 19.1.9 

10.33 19.99 19.51 19.14 

'" = ", 00, 

0.16 . 0.94 0.99 1.00 

313.07 356.19 341.19 331.69 

14.10 10.60 7.10 4.20 

343.43 519.76 669.34 831.66 

198) ~"., [= 

0.00 

• (101)" 1 1.00 

M. 
(202).[1-(201)]= 1.00 

(2021,1203)= 

'" "0 

0.00 t nS.~9 278.83 411.11 

~12n)1...5, 10 ... 12 1974.66 

1 (88) 

h89] ( 

1190] 

Iml 

1192) 

1 (93) 

1 (~4) 

II~S) 

1 (96t 

1197) 

11981 

1199) 

1(101) 

11202) 

1 (lOl) 

1(211) 

Effld."tyOfW·~;'J"~"i·~':']["":rJi",CJ:J""iC][,,,,:rJi,"'l:J"iC][""'J:Ji,":JJi"'=]['",,][,,":] 1 __ 1_ •• - - - - - - - - -I.m 
Water h.o~"gluol. ~Wh/mo",h 

1 16l.41 14l.Y.J 14~.BO 135.74 13S.52 1ll.47 116.67 119.11 119 S:I :L4101 147.13 ISH.DO 

Ann"ollolol. 

Sp,ce heating fuel, m,ln <y«em 1 

W.ter h •• Uog luel 

Electricity for pumps, fans and .Iectrlc keep.tto' [Table Af) 

Page4 

~(n9')1 ... 11 ~I 1670.U 11119) 

1974.66 

1670.l7 
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",n'ral h"atl"~ pump Of water pump wi'hln warm air heatln~ unit 

bol'.r flue fon 

_" electricity rnr the ,bove, kWh!~ar 

Ef.urldty for Ilgh' Ing (Appendix l) 

Tot,f deliYered enerfW 10raU UM 

Spao. heatltlll· main svstem 1 

Wate"heatl'lg 

Pump' and fan, 

Ef.<t~dtv fOT flghlTtlJ! 

Addi~on.I."mdlng ch'rge, 

TotaloneTJlV COl' 

"nol1l\''''''' donator (ra,to 12) 

Energy"",t rectof (ill) 

£ ,aluo 

SM ratlnS (soc~on H) 

SAI'b,nd 

Spa", h.atlng· m.ln ,vstem 1 

Water heaUng 

SP'''' ,nd w,1e( heating 

Pump' and fon, 

.. , 
I<Whhe .. 

261.98 

-·EI."n,nvforflghtlng • -- - ---- - --- •. ~.- .... c:: 
Total CO" kl!fyear 

Owolllrrg CO, oml<slon rate 

El "I"" 

~_ -jng (section 14) 

Eloond 

Space heating - m.ln system 1 

Water heatTng 

Space .nd wat.r h.atTng 

Pumps and fan, 

EloWldty lor I'gh'ing 

Pr) m.IV en0'l!l' l<Wh/vear 

OwetlinB prjmary energy rate kWh!m2hear 

Energy 
kWhh ... , 

75.00 

261.98 

Pages 

, 
, 
, 
, 

, 
, 

, 
, 

30.00 (nOe) 

4S.00 

(211) ... (211) • (231) + (232) 

Fuol p~", 

3.48 

H. 
13.19 

13.19 

Prima", faotor 

1.22 

1.22 

.0.01= 

.0.01 = 

,O.o1~ 

.0.01= 

,. 

• 

~. 
GOSt£/yur 

Prlm.ry Energy 
kWh/vear 

(150) 

(251) 

(255) 
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DER Worksheet 
" Draft 

Thl, ~e'l3" 'ubmlsslo" h., been carried 0"1 ",1"8 Approved SAP .oftware II ho, b.e" prepar"" from pl"n, and ,podncatlon, and m.v not r.fioct \~e 
property as romtrucwo, 

AI'''!nt') A··"·ga"· ... V 
holght/m) 

Volum. (m') 

lOwe,t o=~I"d 

Total floor .rea 
c:~"~·'~"E51(1.) • C:J'"',"=JI (2a) 

(la) + 11b)+llc)+/ld) .. (1n)=[ 57.70 1(4) 

Dwelling volume (3.) + (lb) + (.:1<:) • (ldJ .. ,{~n) ~ I 144.25 liS) 

Numb., pf chimney, 

Number of p~en flu", 

Number oFlntermltte", fum 

Number of ~."Ive vem. 

Number of nuele" ga' fire, 

" " , 
" " 

Innllratton duo to chlmn_V', Ilue,. Fon,. PSV, (6.) + (61)) + [7.) + (7b) + (7c) = Ic::c::",'=:::J 
!fa pressurlso~01I test ha< been rotrled out or Is Intended, pro",.d to (17), otherwise ronlrnuo/rom (9) to (16) 

Air permeability value, qSO, .,~r",,,d In rul>ic moire, per hDur ~er 'quare metre 0/ envelope.rea 

-~Jni.,,-.nrnMp"m""bll1trv'I"., 'hon IUl) = 1(17F20j + (3), "\1",,,,1,.(18),= (lG) 

Numbe, 01 ,Id., on which the dwelllne I. 'holter~d 

,~, 

.20= 

.10= 

.1O~ 

.40= 

+ 15)= 

m'p.rho"r ( 

• 1160) 

• 11Gb) 

'" I (7a) 

" I (7b) 

• I (7,) 

Alroh.ngo. POI' 

hour 

0.14 1,(3) 

3.00 (17) 

0,19 (18) , pg) 

Shelter factor 1-10.075 >.(19)) = 0,B5 120) 

In~nra~on rate IncorporattnR ,helter factor 

Infj~ralton rate modit,ed for monthf~wjnd speed: 

"" , .. M .. "" M" '"" '" 
MonthI\' a""rage wind 'p.ed Irom TObl" U2 

5.10 5,00 4_90 4_40 430 3_80 3_80 

Wlod factor (,,)m + 4 

1.,3 1.1S 1.23 1.10 1,08 0,9S 0.9S 

MJ"'ted Inmtr.tlon rote (allOWing ro"lJelter and Wind filctor) (21), 121a)m 

0,31 0.31 "'" 0.17 0,26 o.n 0.23 

C.lculato otlo,tiV" ,Ir ch.t'll/e rate for th. applIcable "",e, 
tl morn,nlcal venttl,tion: air ch,nge ,at. through 'v'torn 

Ifb.lanced w~h heat re<Overy. efftcl"nOl' In % .llowl"~ for tn-u .. (.ctor I(om T.ble 4h 

d) natural.ontll,tion orwholo house po<lttv.lnputv<ntlla~on from loft 

0_55 055 0.55 0.54 0.53 0.53 0,5, 

Hfectille "ir chanEe rate - e"ter(24.) or (24b) or (24c) or (24d) in (25) 

o.ss O.5S 0.55 0.54 0,5, 0,5, 0;' 

Pagol 

,,~ '" 
3.70 4_00 

0,93 1,00 

0.13 0,25 

053 05, 

0,5, 0,5, 

(18) x (20) = 0,25 (21) 

\ 
", ,,, 

"" 
4_~0 4,SO 4_70 I (ll) 

1.0S 1.13 1.18 I (128) 

0.26 ••• 0.29 I lab) 

0.53 0,54 0.54 I (24d) 

0.5J 0.54 0.54 1125) 
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~I.m.n~ Gro" Op.nlnK· N.t .... U.yalue A.xUW!K ...... Iu., ", 
( ...... ,m' m' A,m' W!m'K kJ/m'.K '" Window -I l.ll • (27) 

Door • I 
1.00 (26) 

E.w"..1 wall " I 0.20 • (29,) 

Party ... 11 • I 0.00 (,2) 

'00' • I 
0.15 (30) 

Tot,l.rea of •• tom,1 oloments ~A, m' (31) 

F.bric heat 1o", W/K ~ }:!A x U) (26) ... (30) • In) 

~.'t cap.dtyOn = I(Ax K) (l81. .(30) + (32) + (32.) 

Therm.1 m'" param"'.r [TMP) In l:I/m'K 

Therm.1 bridge" I(lx LV) ",,1,ul'lo<I "'I.~App.ndl. K 

Tot,l ralln' hoat I",. 

"" ". M" ". M" '"" '"' '"' '" 
,. , .. ,,, 

VenUl,tlon hool 10" ""I,ul.ted mDnthly 0.33 X (25)m, (5) 

I 26.13 I 26.04 I 25.95 25.53 25.46 2509 25.09 25.0l 25.23 25.4/; 25.61 25.78 I (,8) 

Heat tro.,f" ooofflclont, W{K (37)m + (lS)m 

( 1 63.36 1 63.27 1 Gl.ill 1 6l.77 62.69 62.3, 62.~1 62.26 1 62.47 62.69 62.115 61.01 

AveraBe ~ I(l9)1 ... 11/12 1 61.77 I (39) 

Heat 10" p ... m ... r (HlP), W/m'K (39)m + (4) 

1 1.10 1 1.10 1 1.10 1.09 .. , 1.08 W, 1.08 1.08 1 1.09 1 W, '" Ave"Be: 1(40)1...U/12 _ I 1.09 I (40) 

Num"e, of d'ys In month (T.ble I,) 

31.00 2S.00 31.00 1 30.00 3100 30.00 ,1.00 31.00 1 ]0.00 31.00 30.00 1 31.00 I (40) 

A .. "m.~ ocrop,ncv, N 

,,',' --_. M.V',,- Jun'" 0,,· ... - -Nov ,,, 
Hot water u,"ge In In .. , pe, O.V for .,eh month Vd,m = faetortr<>m Table)' ~ (4]1 

I-I-I-I-I-I=I~I-I- 81.30 8449 I S7.67 

H44)1. .. 1l c I 956.4~ I (~4) 
gyeontent of hot water u,od - 4.18 x Vd,m x nm x Tm/3600 kWh/mO"lh I, .. Tables Ib, le Id) 

1 130m 1 ~13.71 1 117.34 1 102.30 98.16 >14.71 78.49 90.07 1 91.15 106.22 1 liS 95 1 115.91 

H45)1...1l ~ I H5404 I (~5) 
Distribution loss 0.15 X (45)m 

1 1950 1 17.06 17.60 1 15.35 14-72 IV1 11.17 13.51 13.67 15.93 17.39 1.S.S9 I (46) 

w..!er storagol"" e,Io:ulated for each month (55). (4iJm 

1 0.00 1 0.00 1 0.00 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 I (5&) 

If the "","1 oontalns dedicated ,01 .. ,tOr1lee or dedicated WWHRS (56)m x ((47) . V.) + (47). el,e (56) 

1 0.00 1 0.00 1 0.00 1 a.oO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 '"' 1157) 

Primary circuit loss forea,h month from Tabl.] 

I 0.00 1 '"0 1 000 1 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 I (59) 

Com", 10 .. for.,.'*' month from Table 3" 3b or le 

1 16.88 1 M.M 1 26.aS 1 26.01 1 26.88 26.01 26.aS 26.aS 26.01 ~"" 26.01 26.eS I (61) 

Tot,1 h'" required for water he1l11og "Iwl.teo for ".,h month 0.S5, (45)m + (46)m + (57)m + (59)m + (61)m 

_1_1_1_1_1_1_1_ - -- - -IM 
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16-6 ""I"" d\f5 £.a'd 
IT9 UOI5J" JO>5."V ""Id ~]HN 
1 "OiSJoh (; "10 ;N~n 

Its) I 06'61 tl"Ol 19-01 t6-0l 66"Ol OOll l6-0l eem 19-0! "m I ~rOI I %'6, 

1'6 olQ"l UII. 01 £ "'~1') U .al. aU"'-!IJO dW011'UJf'-lUI u •• ~ 

(99) I OO'T 66'0 t6"0 vl'O 0,'0 ", 19"0 OH'O 16"0 I l6'0 I 66"0 I 00", 

("6 'lq'.L '0') W'TU "OJ"~UI"1I JOI '"lolIJojJo.,"I UOIl"'!lIln 

'" M, "" '" .. , 
'"' "", ••• ." ... ."' "" 

IJ"),~1 '6 ~lq".L WOJI""'J" ~U[fI1I ,~, "I 5pO~'~ Bull"~ ~u~np ;un,&J,dw.J. 

'L'6It 

WIEll) + UlI.Ll J"IO' PU" I"U"""I - 'UlolIl"O 1 

([8) I 8~'86 I go'8H I 68"HI I 1.'.61 I ~"O" IS O'lf V('~t. l6'.1Lf lT9,f 9irUlt, tU'96! 1 ft'SIt 1 
UlI"lg)""wl~;)I '11'''"1 '"1011 J"IO, 

(6/J I tl'9~ I ~ I Of 0 I " I U'O 1"6'0'1 6.l"9£ 1 • I lH'I I • I l['0 1,aM~I"OS 

I ~ I OL'O I ' I U'O 1'60'1 6L-~f I ' I '" I "I 1£"0 1"3~I"O, 

I ~ I OL'O I ' 1 U"O 1'6'0'1 ~9"61 I ' 1 96'0 I x I l['0 ""1 
]-I Of 0 I ' 1 u, In'oxl ,L"9~ I ' 1 96"0 I ' 1 lL"O ~l"OS 

,goIQ"1 JO Qg "IQ"1 JO 

M ".~ °lll"d, ""p omo.d. ,UI!M " 
P9 ~IQ.1 

'UI'9 " • ""~"IO$ .~ J~.j"""; 

I,l) I SL",61 fO 1St ~O"'t9t s~n~ ~a".~t g<}"6n I S9'(J\>1 I Wl,l onll I ,6"161 I ,no. %"l<OE 1 
will) + wlrt) + wlol)+ W(69) + w1H9) + Wll9) + W(99) '"1,81"UI"1UII"l01 

Ill) I 0£'>9 B~"19 O,"9S In, 61"6~ H't\' Sl'B\> 06'"1<; 81'9, It'j9 "'" I Vl'l9 I 
I, 'lq"V '"I'~ ~"I".~ J'''M 

(u) I 19'9l- H'9l- ~9-~l- t')1U-, I .9 ~l- t')'9l- t9'9l- V9'.1l- t')'9l- t')'9l- t')'9l- I t')'91:- I 
Is "Iq"~) UOII.JOd.1IO "8' ~ ''''01 

(Otll OO"~ 00' 00"" 00'1; 00'£ '"' ""' 00', 00' ~O', 00' I ,", I 
I', ~lq.1) 'UI'~ U'! P"' dWOd 

(69) 1 H,"IE B,'r, B~"l' 8,'1£ 8~'i':E 8~"lf 8,"rf 8<;'(f 8<;"lf 8, tf 8Hf I 8<;'tf I 
) <; 'lq"1 0" o'le '1',ll 1<1 ,ll ""II,nb> '1 "IP",ddV"1 fIOl'I"'I"1 '"I'~ ~"!'loOJ 

(~911 ~l"6~1 OL8~ 96'~E1 <;9'lIT st',,, W"Sn 6Hn I " ... m I £1"S'iJ I 8~"t'), I ,H"B9, I H"l91 I 
S >lq"1 .0' "'I" 'I"EllJQ £11 UOII,nb" '1 ",p",dd'f"1 P'l'I"'I"') '"I,a "'U"lIod.,-

!L9) I 00"9T iO"S, 98'!'t ~rOl ~,"l /9", It", I 9£"9 l~'B I SI"U I ,S'H I l~'~1 I 
, ~Iq'l "'" 0'1" '1'61 10 61 ""II,mb. '1 'IPuoddV ul P'IOI"'IIIJ) ,"!olI H"!l~Hn 

(99) I 00"56 I O~"~6 OH'56 I O~"~6 I 0S"~6 I 08'~6 OB'56 I OS'~6 08',6 I 08-~6 I 08-,6 OS-,6 I 
I, "lqeV '"1,3 'lI"q,,01'1l 

"" .. , "" .. .~ '"' "", ". ." ... . .. "" 

(59) I 6S'B\> 90"~t I to"I~ ]8'9. I 19-9, I '"" L91" 9EO. ,,~ .t'9\' 9B'O S6'6~ 

IwI6,)' wIL~)' WI9~)) • 9-0' (wlj9) + WI~91" ,S"O)" 5t"0 IqIUOUlf\lM~) Bu~"~j.I"" WOj) '"loll ,e'H 

W(w) • WIl9) l</luoUl'~M~) ~lVOW 4'.010j 1"l".~ m"'" W0-'J ,ndlno 

(f9) I IV9- 06',' En· ,", 00'0 00"0 00"0 rn- tH- I 9l",- I ~6",- I 6."9-

, (T9 >lpUoddv) 10dUI1 w,,<m ,,""'''''"J lOO ~ .. 8 "OH 

(£9) I 00"0 00'0 00'0 00'0 00'0 00"0 00"0 ,., 00"0 I """ I 00"0 I 00"0 

H XJpLladdV JO 9 XlPLla~d'f~UI'" p'lOln'I" lndul MHO "loS 



Temperature durln8 h.'tlng period, In the rest of dwelling from robl. 9, Thl('C) 

I 20.00 I m"" I w., I 20.01 20.ot 20.01 20.02 

( IoUon facIO' [0'11"1"' for rest of dwelling n2,m 

M9 0.98 I 0.96 I O.S9 I 0.75 I 0.54 0.36 

M.," In,omal temperature In the re,tofdwell;ngTl(follow "'P' 3 to 71n Table 90) 

1 111.61 1 18.89 1 19.25 1 19.64 1 19.90 1 20.00 1 20.01 

living area fractlM 

Moan Inl.m.1 temp~ratu", for the whol. dwelling flA> n «1- flA) x Tl 

1 19.~2 1 1.9.55 1 19.1!5 1 20.18 1 20Al 1 20.51 1 20.53 

ApplV adjustm,ntto the meon Internal t.mp .... ture from T.bl. 4. wher. appropriate 

1 19.17 19.40 1 19.70 20.0l 1 20.27 1 20.36 

". , .. M" ", M" '"" Utlll,,,lon facto, for g,lns, Qm 

0.99 1 0.98 O.9S 0.89 0.76 0.57 

U,.ful gains, qmGm, W (94)m )«(84)m 

1 416.28 1 489.76 1 5~6.a6 544 26 484.04 350.26 

! 'thly """tag. ""tern,1 temperature from Tahle U1 

1 4.30 1 4.90 1 6.50 1 8.90 11.70 14.60 

Heot 10" rate for me.n lo,"mal tempe"ture, lm, W ((39)m x ((9l)m _ (96)m) 

1 941.95 1 917.15 1 834.00 1 698.85 1 536.9~ 1 359.29 

Spa", he,ting requlremen'. kWh/month 0.024. [(97)m _ (95JmJ' (41)m 

Sp' '" h""tln~ reqll1rem.n! !;Whim' Iv." 

9>. """gy roqulr.mo"" _ indlvld,,1 ne";"" 'v,t,m, indudl"g miero_CHP 

Spooe hoatlng 

.f,.<lJon of 'pace heat from """,nd,.,.I,"ppl.mema.,..,Y'Wll.("ble 11) 

F ... ,~on of 'po" ileat from m,ln .ystem(,) 

F",dlon of 'pace heat from m,in .\'S,em 2 

F""tion of to,,1 sp'''' h.,tfrom m,in ,v,tem J. 

t ctjon oftoClI 'p''''' h •• tfrom m,ln svstem 2 

Etflclen", of main system 1(%) 

"" , .. M" 

" 

Water h •• tln, 

~ffI'l.n", ofwat.r hoot., 

Mo, '"" 

1 20.38 

'"' 
0.40 

234.6~ 

lliOO 

235.74 

'"' 

W"' 2o.ol 20.01 m", 20.01 1 (BB) 

,~ M' '" ,'" 1.00 1 (g9) 

20.02 19.97 19.64 19.05 18.55 1190) 

ll'lins area + (4) 0 1 0.53 1(91) 

2().5, 20A8 211.18 19.68 19.27 1 (92) 

UU8 UI.3' 20.03 19.53 19.12 1 (93) 

'". '" ," ,,, ,,, 

'M 0.68 0.91 0.9B 0.99 1 (~4) 

:146.08 366.72 4,7.99 411.57 3918, 1 (95) 

16AO 14.10 10.60 7.1Q 4.20 1 (96) 

247.86 389.36 1 591.38 781.13 939.86 1197) 

(98) 

(99) 

1_ (201) 

(201.) x (H203)) ,~, 

(102) x (203) (lOS) 

,~) 

M, '" ," ", ,,, 

[I :J"",'CID"""""CJ:JM,·,.":r:,j.""CID.",.,,:J:J.j,·,,,O:::C",c·",OD"'"":J:J.j""O:::C.,.""O:J.,.",,,:J:J",·,'"U1 (ll7) 
Water heating fuel, kWh/month 

Annual total. 

Spac. hoatlngfuel- main ,vst.m 1 

Page4 
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Electrldl'/ ror pumps, (ans .nd elearl, ~eop-hot [T.~I. 4f) 

"'"lml he.ting pump or wo"r pump wllhln w.rm .lrh •• lIne unit 

boll.r nu. fan 

T<J1,I.lectlldIV forthe abow, kWh!",,", 

Electri "1'/ ror lighti og (A{Jpendi" L) 

T<J1,1 doll"ore<! ."or~v for an uso, 

Spa", h .. ~"lf - m.ln 5"f.item 1 

Water he.linR 

Pump' anHan, 

Eleotocity fur lightTog 

Addltlon,1 'tandlog charges 

Total "nergy eo,\ 

Enerlll' mst footor (ECF) 

SAP VlIlue 

SAP ,,~"g (,ectlon H) 

SAP band 

Spoce h.atlog - m,in ,vstem 1 

W.",rh •• tlns 

Spa", and "01,,, h •• tlns 

rump.ono Ions ~ 

Ele"~city for Ilghtlog 

To",1 00"ks/Y'" 
Dwelling 00, emission rate 

EI .. lue 

El "tln~ ("'lIon:l4) 

Elb,nd 

S!>,ce he;atln~ - main ,vstem 1 

Water h""tlng 

Spa'" and water he'llog 

Pump' ond Ion, 

Electricity for Illlhtlng 

P~m.rv energy kWh/,eor 

Dwelling primo,,! enorB'! rate kWh/m1/ywr 

•• 
kWhfv.ar 

Enorev 
kWhjy .. r 

~n.'gy 

kWhfvo" 

J044.49 

1734.67 

75.00 

114.98 

Page5 

, 
, 

I· , 
I , 

, 
, 

, 
, 

75.00 

174.98 

4129.14 (211) ... (1l1)+ (~ll)+(2:l2). ·1237bJc I,~il~ 
Fu.l prlce FI<., 

3.48 

.0.01= 

.0.010 

.0.01= 

(240) ... 1242)" (245) ... 1254) 

EmI"I"" 10000r 
kgCO,fkWh 

,,,,,tfva.r 

71.15 

83.02 

"' • 
Emb,lon, 

k,CO.JV'., 

(llOo) 

(231' 

1 (231) 

1 (m) 

1(233) 

IIl4DJ 

1247) 

1249) 

(250) 

1251) 

(255) 

(258) 

441.61 1 (261) 

374.69 (254) 

(161) + Il6l) + (263) + (254) • StlUO (2651 

38.93 po1! 

141.71 (,GIll 

(265) ... (mJ ~ I 997.94 (mj 

(Z72)+(4)= 17.~O (ll~) 

86.98 ~ , 
"' (174)' 

" 
Prlmarv 'a<tor Prlmarv Enersv 

Wlh/'f"ar 

1.12 

1.22 

(26:11 + (261) + (263) + (2641_ 

3.07 

'"' 
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DER Worksheet 
( ,sign - Draft ONHER 
Thl, ""Ign ,uomlsslon has be<o ca,~e" 0"1 u""!A~pro"ed SAP ,oftware.lt ha, b,," prepared from pl,m ,nd ,pedficaUom .n~ m"l not renect the 
propertv a, oon,tructed. 

lowest occupied 

To,",noor .. e, 

DwelllnQ ,ol"me 

( 
Number aFchlm""V, 

Number Dfopen nue, 

Numbe, of Imerml,"'"' fan, 

Number of p."lve ",nt. 

Numb.r offluele" ga, fire. 

Ar .. lm') 

c:3"~"~'E5111') • 
(10) + lib) + (:1.<) + (Id) .. (In) = [ 51.40 114) 

<\1I·""lo.loroy 
bollht Im) 

C:::;:,·f"CJI12.) 

Volumolm') 

113.59 I (3.) 

13.) + (lb) + (3c) + (3d) ... (3n) = 1 113.59 I (5] 

, 
" , 
, 
, 

.40= 

>10= 

dO= 

rn' porhour 

16'1 
1Gb) 

Oa] 

111)) 
17<] 

Infiltration due to chlmnev., nU"'. f.m, PSV, I"") + (6b]. (7,) + (7b) + (7c) = 1~~'~'c::::J 
If a pre"ur/,oHon re" ha, " .. n carried out"r k; Intended, !'f=,d to (17), otllelWl,. qmllnu. from (9) to (16) 

+ (5) = C:::i""'" =J1181 

Air pe""e.blll'V value. q50, o,pro"e" tn cubic metre, per hour pe, <QUO'" metre of eo'elop. are. 

~ IF based on Blr p"rm .. bll~har(f!!, lMll·(1a) = ((17)0;."20] +·(8), othorw1,. (18) ~(16]-

Numbe, of ,I do, on wtllch the d,,"lIlne I, ,holt.red 

Shelter ra,tor 

Infiltration rate IncorporaUng,hen.rfactor 

I, ,.tlon rat. mOdln-w for monthlv wind .peed: 

M, M. Mo< 

Montl1IV average wind speed from T,ble Ul 

5.10 5.00 

M" ", 

4.,0 3.80 

'" 
3.70 

,,, 

4,00 

1 300 

l ·0,33 

I 2 

1- [0.075 x [19)] ~ 1 

(la»120)=1 

0,85 

0,28 

'" ,- "" 

11111) 

1119) 
1110) 
1111) 

4.,0 4.50 4.70 1122) 

Wind foetor 122];"~~'"~~=CjjC::I:::i!"=J:~~~~~c:r=j1;::I:O:iIJ="c:::r:jj"=I::;;"J="'C:::CjJI:J ~: 1.28 1.25 1,13 1.10 1.08 095 0.95 0.93 1.00 1.0a 1.13 1.18 IIUo) 

Adj"51ed tnfiltr.Uon ... Ie lallo\\Olng forsh,lter "od wI"~ rO'lOY) (11) x (22,)m 

0.35 I Q 35 I 0.34 I OJO I 0.30 0.26 0.26 

cal,"I.,. effoctlve air change rate for the.ppll"~lo ca,e: 

I r me<ll.file.1 v.ntll,tlon, air ch, nge ... le 1I1roLJgh 'I"t.m 

IF o,l.n"'~ with he" r.ooVl!ry: offlcloncy in % allo"I"8 for I".u,. factor from T,ble4h 

d) "otu,.1 ventilation orwhole h,",Iie posltlv.loput ventilation from loft 

I 0.56 I 0.56 I 0,$6 I 055 I 0,54 0.53 

Eff",,~ve air change rate- enter (24,) 0, (24b) or 124<) or (24d) in (Z,] 

I 0.56 I 0.56 I 0.56 0,55 0,,4 O.5~ 0.53 

Page 1 

O.lli O,lB 0.,0 

0.53 0,54 

0.53 0.54 "" 

0.11 0,33 1122b) 

C:5'~I'E51123') 
[ N/A 11230) 

0,55 055 1124d) 

055 055 IllS) 
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~Iement aro .. Op.nlnE· N ........ U-wluo AxUW/K ....... Iuo, ... 
or .. , m' rn' ,rn' W/m'K Id/m'.K "" I 

~m 126) 

Window (27) 

Roolwlndow (21.) 

f:>tte,",1 wall 8.04 (29a) 

Pa!tVwoll ~ I 0.00 1~2) 

~, = I "'" (lO) 

Total ,rea of ""temal element!. fA m' Ul_50 (31) 

Fabrle heat 105<, W/K = ~IA x U) Ilil) .. ,110) + (32) c 

H.'I capac1tv Cm = _HA" H) (28) ... (~0) + (32) + (3la) ... (~2e) = 

Thermal ma., pa",me"" [TMPJ In kf/m'K 

Thermal brIdges: ~(lx IP) ,alculated "sIng AppendIX K 

TOI,I fab,l, h •• llo" 

"" , .. M" ", M" "" ,,' '"' '" 
V.n~I'~o" heat 10;' <,I,ul.lo<I monthly 031 K 125)m x (5) 

I 1l,OS I 20.99 I 20,90 2049 2Q41 20.04 20.04 19.97 20.18 

Heat transfer ooofflclent, W/'I. (l7)m + (38)m 

I 67.60 I 67.51 I 67.42 67,00 66.92 66.56 66.56 66.49 66.70 

A.eral!" 

Heat loss p,ram'teT (HLP), W/m'K (39)m + (4) 

1.32 I 1.'11 1.31 1.30 I l.l0 I 1.29 1.29 1.29 1.90 

A.er.1!" 

r..iumberof d,y, In month (Table la) 

I 31.00 I 28,00 31.0D I 30.00 ll,OO lO,OO 31.00 31.00 I 30,00 

"" .. , M" '", M., '"" '"' , .. '" 
HQt wote, usage In 11"" pe, d,y for.,dl month Vd,m = faoto,from T,ble le. (43) 

I &2,85 I ".0 I 76,83 I 7l.81 I 70.60 I 67.79 I 67.79 70,BD nu 

Energy content of hotwate, used 4.18x Vd,m x nm "Tm/~600 kWIl/mohth Isee Table, 1b, 1< 1d) 

I 122,8] I 107.46 I 110,B9 9O,6B I 92.76 I 90.05 I 74.18 I 8S.1l 86.H 

Distribution loss 0.15" (4.\)m 

I 18.43 I 16.12 I 16.63 14.50 1>.91 12.01 11.1l 12.71 U9l 

W'",T ,to'"8e I"" ""kul'teo fOT each mO"lh (SS)" (4~Jm 

I 0.00 I 0.00 I 0.00 t 0.00 t 0.00 0_00 ""' 0.00 0,00 

I1 th. ,."",,1 oont.lo, d,dlcatod ,ola, storage o,dodlcated WWHRS (56)m, [(47) Vs) + (47), el", (56) 

t 0.00 I '"' I 0,00 I 0.00 0,00 0,00 0.00 0,00 0,00 

Primary circuit loss lor each month lrom Table3 

t """ I 0.00 I 0,00 I 0.00 0,00 0,00 0.00 0,00 """ 
Combllo," lor •• ch month I,om Table 3., lb or l< 

t U"" I 14_28 t 26.83 t 26_01 26_SS 26.01 26.88 26.8S 26.01 

Totat he" rOQulred fo,wato, hoatingCllICIJloted lOT each month 0.65, (45)m + 146)m + (57)m + (S9)m +(6l)m 

Page 2 

(,,) + ,. ,,, '00 

20.41 20.57 20.73 I (,a) 

I 
66.92 67.08 67.25 

~(39)1...12/11 I 67.00 I (39) 

1.30 I U1 '" ~(40)1. .. 12/12 I 1,~0 I (40) 

I 

I 

31.00 '"00 31,00 I (4Q) 

= ,,, '00 

76.S3 79.84 I a2,85 

~(44)1...1Z I 903.84 If" 

lO<U8 I 109,57 I 118.99 

1(45)1 ... 12 I 1165.08 I (4.\) 

1,.06 16,44 17.85 I (46) 

0.00 0,00 0,00 I (56) 

0,00 0.00 0,00 I (57) 

0_00 o_00 0.00 I (59) 

26.88 26.01 26.08 I (61) 

URN. flat 10 •• "Ion 1 
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14$.75 101.74 HI.711112.691119.64 106.01) :Wl01) 112.00 112.1S 127.26 135.59 145.2711(1) 

Sol.r DHW loP"' calcul,ted u,ins Appendl. G or Appendix H 

( I 000 I 0.00 I 0.00 I 0.00 0.00 0.00 000 0.00 0.00 0.00 

Flue R" !lo" ""'''''ory system 11npUI (A~pendl"G1) 

I -t;.55 I ·6.06 I ·5.B2 I ·1.&1 .().70 0.00 0.00 0.00 I 0.00 ·.4.15 

Output from wator heater 10, each mooth IkWll/montll) (6l)m + (63):.C'"'"I,,"",u:I 

He.t pin, from water heatlnslkWh/mon'h) 0.2'> x (0.8S ~ (4S)m + 161)m) + 0.8 x (l46)m + (S7)m + (59lm) 

1-1-1- - _. -1-1- -1-

, .. M" .. ' M" '"" '"' 

0.00 0.00 1(63) 

·6.01 ·6.56 1(63) 

'"' 
42.94 46.28 1(6,) 

,. "" M,,,bollo g.ln, (T,ble 5) 

Ici"~"~'~'Q='"'"'''Lr:",";",i][J"""".'''Q='"'"'''Lr:","""i][J"'"j",:::r='"'"'''Lr:","""i][J~iij''':::r='~'·'''L[J"""''''QI166) 
lighting gain, (cal,,"I.I"o In Appe"dl. L, eQu.tion L9 Or [9a). ,I." "'. Table 5 

I-I~I=I-I'·I- - - = ~ - -I-
Ap~llanee gol"' lcalculoted In A~pondl' l, equ,"on 1.0 or 113.), also "," Tobl. 5 

1--1--1-1-1-1-- =- ~ - - ~ -I_ 
Cooklog gal"' I<'!culored In AppendIX L, e~u.'loo L15 or L15,), 01,., se" T,ble, 

I 1166 I :11.66 

Pump ."d lan g,lns (Table 5,) 

31.66 ~1.66 31.66 31.66 31.66 31.66 ,1.66 31.66 11.66 1(69) 

[1[J,jo,o~IC",ooLr:J"o'oCr:j,j.00<;:I:".,ooLr:J'8o,oCr:j,,o,o::JC',0,O,.:::r[J'"O,oCr:,,·,o,o::JC',·O,oCI:j'"O,0c:J1(70) 
Lo"" e.~. "".por1ltlon IT,bl. ,I 

I ·69.25 I ·69.2'> ·69.25 ·69.lS ·69.2, ·69.2'> ~9.15 ·69.25 ·69.2, ·69.lS .£9.25 ·69.2S 11711 

w.terhe.tlng~"[:"'~"~·~"[':'[',,",:::r='fi;::r:"'''I:ii''':::r:i''Lr:'"''I:ij:oi:::r:i"CIJ",ii:I:ii,,:::r::.;:;:;: I 6,.94 I 62.20 59.59 I !i3 68 50.49 46.00 42.18 47.07 4Ul 51.89 59.63 62.21 I In) 

Tot,ll",",".t goln, (66)m '167)m + 1(Wl)m + (69)m + 170)m + (11)m + In)m 

180.23 I 270.55 I 268.77 '2,l.09 2l7.45 222.14 212.04 216.80 224.78 240.61 lSS.82 272.22 1173) 

( hWe'l 
SouthWest 

NO'lhE,,' 
Sol" gain, 10 watts I(74)m.,.(82)m 

A«." /aOlor 
T.bloSd 

Are. 
m' 

0.77 I x I 7.92 

1.00 I x I 2.24 

1.00 I x I 2.S0 

Sol" flux 
W/m' • 'pool"" dot. 

orT.bl.6b 
" .poclfto dolO 

",Tobl.Gc 

Gain< 
W 

lU1 1181) 

40.62 1179) 

20.79 1175) 

I 92.62 I l~0.98 I 307.28 477.46 610.70 653.37 614.,0 ,02.,8 36,.61 216.l0 11,.21 76.47 1181) 

Tot.1 gain. tht",",I ond ,ol.r m)m + 183)m 

I ']l.SS I 4,9.5l I 576.05 710.56 858.15 I 875.51 B26.,4 719.24 ,<)(1.>9 45692 374.03 I 34B.68 11B4) 

Temper.tu", dmt"8 h •• llog p,riods In Ille IivinB ore. from T.ble 9, Th1("CI ,,, .. , .. ' M., '"" 
U~II,atlon factor fOr gain' for IIlIIng area nl,m (,ee Tabl. 9'J 

1.00 I 0.99 I 0.96 I 0.86 I 0.67 0.48 

Me,n i1l<""' I temp of IMog are. TI ~!"I" 1 to 7 In Table ge) 

I 19.60 19.sa lO 1.5 20.68 I 20.92 

,,' '" 
0.42 0.71 

21.00 10.99 12M2 

,,. ", 
0.99 1.00 I (86) 

10.53 I 20.00 I 19.61 1(87) 
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Tempe'ature du,lng heating po'lo~, In the rest of dwelling fmm Table 9, TIl21'C) 

I 19.83 I 19,83 I 19.83 I 19,84 19.84 19.84 19.84 19,85 1984 19_84 19,84 19.83 1(88) 

UUII"lIon factor for gain, for ,est of dwelling n2,m ( 

0.99 0.98 I 0.95 I 0.82 0.60 0.40 0.26 0.32 0.61 0.92 0,99 1.00 1 (39) 

Mean Int.,ool temp.raMe in 111. ,e,t of dwelling 12 (follow ,teps 3 to 7 In Table ge) 

I 18.06 I 111.39 I 1.8.91 I 19A9 I 19,77 I 19.84 19.84 1~.&4 19.19 19.11 18.57 1.8.00 1 (~O) 

li'llnB area fraction Uvlng a,e, ~ (4) 0.55 1 (91) 

Me.n Inte,n,llempemture forlh. wIlole dwellin8 flAx n +(1 flA)< T2 

I 1S.9l I 1~.20 I 19.64 I 20.14 I lO.39 I 20.46 20.47 20.47 20.41 19.98 19.35 18.88 1 (92) 

ApplV a d]u"ment to lIle mO," Intem.1 temperaw,. from T abl. 4. Where '~~"'~'I. to 

18.76 19.0, 19.49 19,99 I lO.24 20,31 lO.3l lO.n lO.l6 19.83 19.~O 16.TI 1 !9'l) 

". ". M" "" M. ". '" ,., '" 0. ,~ "" 
UIIII,,~on f,etor fer g,ln', qm 

0.99 I 0.98 0_94 0_83 0.63 "" 0.30 "'" 0.65 0,~2 , 0.98 0.99 1 (94) 

U"ful eolO5, ~mGm, W (94)m, (84)m 

I 369.90 I 450.68 I 543.27 603.93 538,29 375.51 247.12 159.14 383,16 419.88 3611,00 346.59 1 (95) 

Monll1ly ''''''se ."'em,1 temperalu,efrom Tabl. U1 ( 
I 4.30 I 4.90 I 6,50 I 8.90 I 11,70 14.60 M.oo I' 16.40 14.10 10.60 7.10 ,.w 1 (96) 

He" loo, rote for moon Intero,1 "mp"ratum, Lm, W 1139)m, «(93Im· (96)m) 

I 97906 I 955_26 I 875,89 I 74291 I 571.82 I 380,29 247.E12 260.74 41U_74 617.80 811.89 977.12 1 (97) 

Spa"" he.ting requirement, kWh/month 0.024, «97)m - (95)m] x (41)m 

I 453,11 I 339,OS I 247.47 I 100,06 I 24.95 I """ ".00 0.00 0.00 147.25 319.60 469.12 

1(98)1 "S,10 ,,12 I 1100,74 1 (9S) 

Sp". he.tlns '.qul",m""! kWI1/m'/'fOO' (98)+(4) I 40,87 1 (9'3) 

Spocoh ... lnH 

___ Fra<lloo ot-sp'''' ~".t-'ro/ll '",O"~'lY""ppl.m""t"l'--'y,tem.(t1IbJe 11) O.QO . (201) 

F'o<tlon of 'p,re ~'"t from m,ln system(,) 1_1201)=1 1.00 (201) 

F",tlon of 'pa", he" from m,ln <v"om 2 0_00 1202) 

fra,tlon of 101.1 .pac. 11.,t from m,ln ,,,tem t 1201), (1-1203)) D I 1.00 (204) 

Fractlo" 0/101,1 ,pace heat from m,in ,y,tem Z (202) ,(203) = 1 0.00 
(2r r 

Effrdency ofm,ln <v>Iem 1 (%) I 89,90 (1 Dj 

". > •• M" "', M., ". ,., ' .. '" 0. ,~ "" 
Space ho"log ruel (main ,y,tem i), kWh/mQnth 

W.I.rh •• ~ni 

EffIciency oFw".r h .. t" 

1~""'"'Cl:J".",,:r:""""O:J"""":J:J"'·''';::C"'''''"O:J,",j"":rJ''''''"L~,,;Z:''"Cl:J,,,j'';::I:''''·"iLIj'''''''JI (117) 
W"e, he'tlngfue~ kWh/montil 

160.43 140,91 148.30 135.51 135.57 121,49 115.76 1 128.29 I 128.46 1 1,8.80 1 145.36 156,02 

Annu.1 tot.l. 

SP'''' heotlng fuel- m,ln ,vs'em 1 

Water he,Hng fuel 

P'ge 4 

HlI9a)1 .. 12 165490 1 (219) 

URN, FI" 10 version 1 
NHER Plan Ass""or version 6,1.2 
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EI."rld", lorpump" fan, "od .Ieclrlc ke.p-hoIIT.bl. M) 

,,,,,ntral heating pump or waler pump ""h'n "arm .Ir h..,lIng unit 

( lOlledl"e fo" 

Total eleClrl"tv for the .bOlle, kWh/y .. r 

EI."rlol", lor IIRilllng (Appendli< l) 

Tot,1 delIVered ,""roW fo"lI ",e, 

Spa," h •• tlng· main sys'em 1 

Water heating 

Pump. and f,n, 

Efectrk~ for Ilshtln~ 

Additional ,t.ndingcIlBrge, 

Tot.l enofIIV oost 

En.rllY "",t dellator (T.bl. 12) 

{ Ill' """ factor (ECF) 

SAP VIIlu. 

SAP rating (!Ectjon U) 

SAP band 

SI>"'" h •• tlng· m.ln sy'tem 1 

Wot.r he.tlng 

Space and water he.ting 

Pum~'''nd1'n' .~"'~-~ . 

Electrld!,! for Ilshtlns 

Total CO" i<gfye" 

DW'lllng co, eml,,'on rote 

f' 'ue , 
Elrat;,g (,ect~n 14) 

El b.no 

Space heating - main ,y,tem t 

w.ter hooting 

Space .nd w.,.r h • .,lng 

Pump,sndfa" 

EI.",lolty for lighting 

Prlm'ry ,,"ergv Wlh/voar 

Dwelling prim.TV .nefIIV rate kW'o!m2/ye" 

fuol 

kWh/~".' 

En0'llY 
kWh{y •• r 

2.136.75 

1654.90 

.. ~.. 15.00 

2.17.5, 

E"orgv 
kWh/v •• r 

75,00 

137.53 

P,ge 5 

• 
• 
• 
• 

• 
• 

• 

• 
• 

• 
• 

30,00 

45.00 

fuol pri« 

M. xO.01 = 

xO.o1 " 

xO.01 = 

xO 01 = 

Fuel 
C<>OII/y .. r 

12~OoJ 

1230e) 

(MO)."ll42) + (245) ... (254) 

EmI"I," Ia<tor 
kHCO,jkWh 

Prlm,ry f,<tor 

1.22 

1.22 

Errt~.lon. 

kgCO,jy .. r 

(l55) 

(l57) 

(l55) 

(l61) 

(l64) 

(l65) ""= (267) 
(l65) 

(';:;;,(:~:::E3~~~ (212) (212) + 1 (271) 

(274) 

Prlm.TV En.r~ 
kWh/y ... 

, 

(26t) + (162) + 1163) + (204) = 

3.07 

3.07 

113.41 I (m) 

URN: FI.t 10 v."loo 1 
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DER Worksheet 
Design ~ Draft ONHE~ 
Thl' design ,ubml"lon h., been carried out "'Ing Appro;'ed 5A~ software. It ha, be.n prepared fcom pl'n' "nd ,pe<1fi<a1lon' .nd may not rellectthe 
proporly" ""Mt,uoteil. 

lowest occupied 

Tol'l ~oor are. 

D""II]08 volume 

Number of chlmnev, 

Numb" of opon "ues 

Num •• r of Intermittent ron. 

Number of pa"l"" ""nts 

Numb" of ~uelo" gas fl,e, 

Am. (m') 

~~'"E;~"§51 (1,) • 
(1')+(lb)+(1c)+(1O) .. (ln)=[ 7B10 1(4) 

A. •• ,_ """'Y 
holght(m) 

(,.) + (3b) + (3<) + (3d) ··13n) = 1 

" ,~o 

" .20~ 

; ,10= 

" xlO= 

" x40· 

Volum. (m') 

171.BI. 1 (la) 

171.S2 liS) 

m' porhou' ( 

" (6a) 

" (6b) 

;0 (70) 

" (7b) 

" (le) 

AI, <h,ngo. p' 
hou, 

(6.). (61)) + (70) + (7b) + (7c) = [I ==>;o'=:::J 
If 0 pIl"'Ur/rorrorr U., ha, ""on romodou' or I< intond,d, pro",ed'o (11), o,b,rwlse con!lnue from (9) to (16) 

+ (51 = 0.17 Hs) 

Air perm •• oll!1V value. q50. e,p,.".d In cubic metre, per hour per'qu,,,, metre of en""lope are, 

. - If b,;.d on air ~.rm""b;llty """". tl,en (12) "'[(U) ~ 2O)T[8);'Om.""I'"11SI = (16) 

Number of stdes on whim tloe dwell '"8 Is sh elrered 

Sh,lter factor 

In ~ltraUon rate I "'"rp "",11"11 ,h.n., factor 

InITi'ration rate modlnod for mon'hlv wind ,peed: 

"" ". "" Monthly svoIBge Wind 'p€,d from Table U2 

5.10 '"" 4.90 

Wlod f.cto, (n)m + 4 

1.28 US 1.1.3 

"" "" 

"" 4.l0 3.60 

1.10 1.08 0.95 

Adjusted Inffltratlon rote (,lIowlng for ,helterond wind fador) (21), (220)m 

I 0.35 I 0.34 I "" I O.~O I 0.30 I 0.16 

CIoI<UI, te effective atr ,hange "to for the applicable ca,", 

Ifm.ch.nleol ventilation: air change rate through sy'lom 

'" 
3.S0 

0.95 

0.20 

If balanced wtth heot recovery: efficiency In % allowln8 for in·u,. fa'~r from Table 4h 

~I natural •• "~I.tI"" "rwhcle ""u.e po,I".olnputvonlllotlon from loft 

0.>6 0.% I 0.56 I 0.55 "" 0.53 0.53 

Effectlvo ,Ir <h,ngo rote _ o"'er (24,) or (24bl or (2401 or (240) in (25) 

0.56 0.56 I 0.56 0.55 0.54 0.53 0.53 

P.gel 

3.70 

0.93 

0.26 

0.53 

0.53 

'" 
'"" 
1.00 

0.l8 

0.54 

0.54 

1- (O.OIS, (l911 

(181 ,(IO) 

4.30 

1.08 

O.lO 

0.54 

0.54 

", 
4.50 

1.13 

0.11 

"" 
0.5S 

1(17) 

I 
I (19) 

I (20) 

I (21) 

( 

"" 
4.70 I (l2) 

W 1(1la) 

0.32 1112b) 

~, 1(23.) 

~, 1(2301 

0.55 I (24d) 

0.55 11251 

URN: Flat 11 v."ion 1 
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EI.me", 
( 

Door 

Wmdow 

Il001 window 

Exte,n.1 w.11 

Patty_If 

Totalarea <>fe'tern.l el.mem. 'iA, m' 

Fabric he1lt [0>5, W/K = 'i(A" U) 

Heat capadtyCm" HAu) 

Thermal m,,, p,ramete' [TMP)ln !<J/m'K 

Gro" 
or • .,rn' 

Therma' bridges: 'ill' 1jJ) calcu[ated ",[ngAppond'" K 

Total (,brlo he.t [oss 

I" I •• M" 
Ventl[,lio" heot 10" calculated monthty 0.33 K (25)m, (51 

Oponlnp 

rn' 

M. 

I 31.86 I 31.72 I 31,59 30,96 10.84 

( t tra",woo.melom, W/K (37)m + Ila)m 

enl 

Heot 10>5 poramo'.r IH~P), W/m'K (39)m + (4) 

i,B I I,ll 1.13 1.12 1.12 

ro.iuml>.rof d'i.ln month(T,I>I, la) 

31,00 31,00 30.00 1 31,00 

A"umed OCCU»<1nty. N 

H" I , 
90.30 I , 

163.80 I 

", '" 
1030 :iO.lO 

86.67 B6.67 

1.11 I 1.11 

30.00 1 11.00 

AiiiiWir,velllge hohv,ter ""gill" IIIM'p,r d""Vd,a"8ag~ ="(Z5xN)"+ 36 

", Co. M" ~I ~I ", '" 
Hot water u,,!e In litres per davlo, ."h month Vd,m = r.ctor from T.l>lo10, (43) 

I 100.99 I 97,32 I 93.65 I B9.98 I 86.30 I 81,63 I 81,63 

K·value, 
kJ/m'.K 

(26) .. (10) + (32) = 

(28).,,(30) + (32) ) 

'" "" 

(31) + (36) = c::::g 

" '" 0<1 Nov 

30.20 30.84 31.Oa 

116.57 SD.S8 87.21 S7A5 

AV."'SO p H'9)1, .12/12 I 

1,11 1.11 I 1.12 1 1.12 

AVe",so" E40)1, .12/12 I 

116) 

117) 

(27a) 

(19,) 

Ill) 

(30) 

(ll) 

31,00 30.00 11.00 1 30.00 1 11,00 1 (40) 

... "- Od '" 0" 

SD,30 39.96 I 91.65 I 97.:12 I 100.99 

H44)1 ... 1l" I 1101.76 1144) 

En.rgvccntent ofhot water ",ed "4,18. Vd,m, n~ "Tm/3600 kWh/month ("'. Tabt", 1b, le la) 

I 149.77 I llO.9~ I 135.17 I 117.85 I 113.06 97.5S 90.42 103.76 105.00 

Dtstrloutton loss 0.15 K (45)m 

I 22.47 I 19.65 20,28 17.D8 16.96 ~ .. B5D 15,56 15.75 

W,re, 'to,a~e 10» cale"I'ted for oach month (55) x (41)m 

I 0,00 I 0,00 I 0.00 I 0.00 0.00 0.00 '00 0,00 0.00 

tf the '""01 ccntaln, dedtca"d ,ola, 'Iorog< or d,dl«lted WWHA.S (5D)m x ](47) . V,) + (47). ol,e (56) 

""" I 0,00 I 0,00 I "'" 0.00 0.00 ".00 "00 0.00 

P~m.ry circuit I"" 10' e,el> month Irom T.,llo 3 

0,00 I 0,00 I "'" I 0.00 0.00 0.00 ".00 "00 """ Combt toss fo, each monlh from T.bl. la, 3b or 3e 

I 16,Ba I M,28 I 26.88 I 26.01 26.88 26.01 26.SS 26.88 m"' 
Totel hoatrequlr.d forwat., heating calcul,ted lor "ach month 0.85" (45)m + (46)m + (Sl)m + [5g)m + (61)m 

Page 2 

I 112 36 I 13'1.57 I 145.05 

I(4S)1...1l p I 1A44.58 1145) 

1835 20.04 21.76 I (46) 

0.00 0.00 0.00 1 (56) 

0.00 0,00 0.00 1 (57) 

0.00 "00 0.00 1 (~91 

2Ei8a 21i01 lli8B 1(61) 

URN, flat 11 v ... lon 1 
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176,65 155.27 162.05 I 14~,86 119,96 123.59 117.:10 1l0.64 111.01 149.24 159.58 171,9.1 1(62) 

~QI", DHW Input calcul,ted using AppendIX G or Ap~end'" H 

I 0.00 I 0.00 I 0.00 I 0,00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1(63)( 

Flu" go, h"" r.''''''rr .ymm Ilnp"t (AppendIX 6.1) 

I -7.n I ·6.49 I <." I ." -1.l4 0.00 '.00 0.00 0.00 ·4,86 ·6.41 ·7.22 1 (61) 

OLJIpu, from wa"'r hell"" fo, .>ch month (kWh/mon'h) (S2)m + (63)m 

Heot g,ln. from w."'r h""lng (kWh/momh) 025. (0.85 x (45)m + 161}m] + 0.8 K 1146]m + (57]m + (59)m] 

I 56.52 49.62 I 51.66 I 45.69 I 4432 38.95 36.78 I 41.22 41,41 47.41 50.91 54.95 1 (65) 

,," ". M .. ", ." '"" '"' '"' '" 0' ,,, 0 .. 

Met"olie ~oin. (Tabl. 5) 

I 121.29 121.29 I 121.29 I 121,29 I 121,29 121.29 121.29 121.29 121.29 121.29 121.29 121.29 I("~) 
li8htlnggal", Icol""la!eo In AppendIX L, equ.llon L9 or L!Ja), .1", ,ee Table 5 

I 20.01 I 17.78 I 14.4~ I 10,95 I 8,18 I 6.91 7.46 9.70 ll.O2 16.53 19.~O 20.57 1(67) 

Appll.n"" HOI", (calt"I''''d 10 Awondl, l, O<lu.llon tU or tHa). ,1'0 ' •• T.IlI. 5 

I l15.4l I 217.65 I 21).03 I M.m I ~.OO I 170.67 16116 15S.9~ 164,56 176.55 191.69 205,91 1'6~ 
Cookin~ g.ln. (<alt"lated In Appondl< l, equ.~on l15 or LI5,]. ,1.0 <ee Table 5 

I 35.13 I 35.13 35,13 35.13 35.13 35.13 35.13 35.13 35.13 35.13 35.13 35.13 1(69] 

Pump 'nd ran 8aln, (Table 5,) 

3.00 3.00 3.00 3.00 3.00 3.UU >.00 3.00 '" :l.00 '.00 >.00 1(70] 

lo"" ",g. "v'po,atlon [Tabl. 5) 

I _97.03 I ·97.0:l -97.03 ·97.03 ·97.03 _97.03 -!l7.03 -97.03 -!l7.03 -!l7.03 ·97.03 -97.03 1 {71] 

Water h""Ung ~'In' (Tobl, 5) 

I 75,97 I 73.85 69.44 6:1.45 59.57 54,09 49,~4 55,40 57.51 63,71 70.71 73.85 I In) 

Total r"temal ~.In' 165)m + (67)m +16lI]m + (59)m +170)m + 171lm + 17I.)m 

I 3n19 I ~71.67 I 358.31 3~5.8~ ~l,m 194,06 280,4, li5,42 297,4!) 319.19 34409 362.73 I (73) 

Ao<o .. f.ct.r ". Soiorflox • " Gol'" 
Tobl,,6d m' w/m' 'po,m,d ... 'padlle d ... W 

orT,bl. Gb orT,blo6e 

%"lhE •• t 1 K I 0.70 H 96.38 Im 
NorthWesl I ' I 0.70 I ~ 1 12.47 I (al] 

SouthEast 1 • I 0.70 I I 25.39 1177] 

SoulhWest 1 • 1 0,70 1 c 1 10.31 1 (79) 

Sol"g>ln.lnwans 1(741m .(Sl)m 

I =" I 27U4 400,)3 534.07 629.99 63S,57 6W.24 5'17.21 446.5S 309.77 187.11 130.94 IISl) 

T 0 .. 1 solo. - internal and .alar (73)m + ISllm 

528.34 I 645.51 758.44 870,89 945.0l 932.63 890.70 813.65 744.07 62e.96 531.20 49~.67 1(34) 

Tempe,alure du,jn~ heating pe'iod, In the Uvin~ """ from T.ble 9, Thl("q 

''" ,® M .. ", M., ,." '"' '"' '" 00 ", ", 
Utilisation factor for soin, for livin~.rea nl,m Isee Ta,l. 9.] 

'"' I 0,99 I 0.97 I 0.91 0.77 0,,6 "" I '" 0,14 0,95 I 0.99 l.OO 1 (Sol 

Me,n In"',",1 '.mp 01 III11"R ar.a T1 (''''p.< ~ to 7 I" Talll. 9t) 

URN, FI,' 11 v."ion 1 
NHER PI,n A"e",or version 6.1,1 

P'ge 3 SAP ""rsion 9.92 



I 19.86 20.06 lM5 I 2Q68 20.90 I 20.98 21.00 

Temperature dUfine he.~ng p<rlo~. In (h. rest of dwelling from Table 9, Thl("q 

I 19.98 I 19.98 I 19.98 I 19.99 19.99 19.99 19.99 

Utill"Uon /actor for gain, for ,." of dwolllng n2,m 

1.00 I 0.99 I 0.96 I D.aS 0.71 M. 0.3, 

M .. n internallemp<rawroln the "',! of dwelling 12 (rollow ,tep' ~ to 710 Table ge) 

I IM6 I M>O I 19.17 I 19.6J I 19.89 I 19.98 19.99 

Uvln~.rea fr.c~on 

M.,.n Internal temper.M. for th. whole dwell,"! ItA ,n«l- flAl xTl 

I 19.07 I 19,32 I 19.68 I 20.08 I 20.31 I lD.4l 20.43 

Apply oOj"'lm""tto 'he mo," Intem,' temperature from T.bl_ 4< whore appropriate 

I 1M2 I 19.17 I 19.5J I 19.93 I 20.18 I 21127 

", '" M" .. M" ", 
U~Il"Uon FaClor for g,lns, ~m 

0.99 I 0.98 0.96 0.88 0.7l 0.52 

UseF"1 ~.In'. ~mGrn. W (94)m, (84lm 

( I 525.03 I 614.88 I 124.65 I 763.16 680.97 482.18 

Mon,hlyaveroge extern,l temp .... ture from Tablo U1 

I 4.10 I '" I 6.50 I 8.90 11.70 14.60 

Heat 105$ rate for me,n lo'emaltomp,ra,ure, lrn, W «39)m" «91)m - (96)ml 

11289.6111157.20 11146.271 963.41 I 739.44 1 490.97 

Space hoatln~ r.qulremont, KWh/mon'h O.024_[!97)m· (95Iml> (411m 

SP'''' hoatlng requirement kWhlm'Iv ... 

Spa.c:o h.atlng.~ .• __ _ 

Fraction of 'pa", h'" from seooncl.ry/,upplem.nta", .V'I.m (taillo 111 

Fr.ctlon of 'P'''' h .. t from main 'v<tom(sl 

FmCllon of 'p,ce h .. t from main ,vstom 2 r "lIon oFto'al 'pa"" h"t from m.ln svstem 1 

F .. ctlon of total 'pa"" h.atlrom m.ln ,v<'em 2 

EmelonCl' of m,ln 'v'tem 1 (%j ,,, 
''" Space hoatlog fuel (main .y.lem 1). kWl1/month 

W.tor ~ •• tl"1 

EffidenCl' of ",ater h •• ter 

M., ", 

I W.W 

'"' 
0.16 

l17.75 

16.60 

,18.76 

,,' 

lO.99 20.94 20.62 20.17 19.81 1167} 

19.99 19.99 19.99 19.98 l.!I.98 I (B8) 

0.38 0.65 0.91 '" '00 1189) 

19.99 I 19.95 I 19.57 I MO> M~ I (90) 

lMnB oreo + (4) = I 'M I (91) 

20.43 20.38 20.03 19.46 19.0, 1192) 

20.28 I iO.l, I ~9.88 19.11 18.87 1 (93) 

,~ '" o • ,,, 
'" 

'"' 0.67 0.92 0.99 1.00 1 (94) 

>l1.611 501 42 580.28 523.69 491.41 1 (95) 

16.40 14.10 to.60 7.10 '" 1 (96) 

335.60 532.19 609.02 /1067.86 /1286.18 1(97) 

... 
(211) 

[1:! .. ,·, .. C[I,.,."",']:J .. ,·j",:rI:J""·'.O[:Q.,,,.,'::J:J'""":rI:!"'·"o[:Q""",,']:J.,,'''CC.,.,,,.uQ.,.",j.:r:J.,.·'''UI(2171 
W.""r h,a~ng fuol, kWh/mon'h 

Annu.1 ,ot.r. 

Spa", hoatln~ fuol "main ,v>tem 1 

Pago4 

(219) 

2938_51 
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Water h,"~ng fuol 

ElectriCity for pumps, (,ns and electric ke,p-hot [rable 4Q 

centrel he'tin~ pump or water pump wilhin warm air heatlngunlt 

boiler fluof'n 

Totalelemldl>' for the abo,", kWh/v .. r 

Electricity for IIl!htln~ (Appendi' l) 

To ral delw..red en,,1IV for all u,", 

5p,re healing - main .y.tem 1 

Water heating 

Pump' .nd f'"' 
Ele<!ri<itv for 1i81111n8 

Additional standing <"arge, 

TOI,I "ne'llV cost 

Ene'llV cosl factor (Eef) 

SAPv,I"" 

SAP rallng (,e<:llon 13) 

SAPb,nd 

Sp'''' healing _ main system 1 

W".r h •• tln~ 

. '5p''''' and w"Ier rn:o\lng 

Pump' and f,n, 

Eloct~dty for II~h'ln~ 

To,,1 (0" 'slYe.r 

Dw"lIin~ CD, eml"ion rate 

fl .. lue 

fl ,,""~ ("<:110" M) 

El band 

Space h",~"g - moln system 1 

Wo,., he,""~ 

5p,re .nd w,rer heatins 

Pumpsandfan, 

Eloct~dty For II~h'lng 

P~marv "oerev kWh/yeor 

Dw,llln~ primarv energv ",te kWh/mZ/y",,' 

.. , 
kWh/voor 

'n.rlf\' 
kWh/vo .. 

75.00 

353.49 

[n°'lV 
kWh/v .. , 

2938.51 

1941.93 

75.00 

353.49 

P'geS 

• 
• 
• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

194193 

'"00 (231 

45.00 (230e) 

75.00 1(231) 

(2n) ... (l21)' (231) + (Z.l2) .. (237b)~ I 

F""I pt!"" .. , 
0011(/1"''' 

.0.01= Wl.26 1(240) 

xo.01" (247) 

xO.01 = (249) 

xo.m = (250) 

llOOO I (1)1) 

(240) ... (242) + (24)) .. (254) = I 346.36 1(2)>) 

Emission 1o<lor Eml«lon. 
kgCO./kWh kIlCO,fya.r 

0.2) 634.12 I (261) 

0." • 419.46 (264) 

(261h (lol) + (163) + (l64) 1054.11 (265) _ 

3S.93 (267) 

• w'" (168) 

(165) ... (271) 1176.56 (272) 

(272) + (4) 16.35 (l[--

B6.1O I . 

"" 1(274) 

" I 

pnmaryf.<I<I, Prlm.ry EnorgV 

kWb/vo" 

1.n 1584.98 (261) 

1.22 • 2169.U; (264) 

(261) + (262) + (263) + (264) 

1.01 

3.01 • 

URN, Flat II v."loo 1 
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13 Appendix C - TER Worksheets (Part L 
2013) 

The followIng SAP TER worksheets .retaken from the SAP 2012 .oftware forth" modelled dwellings 
in accordance with current London Plan policy. 

< -,'r-' 

19 S,\pfoj,ct,Ul68 - No4 & 4. O.k1.nd, Road, Broml,v\Reporn\1l68.0akl."", Road.En",RY St",,,~V v2.0.do" 



TER Worksheet 
Design - Draft ONHE~ 
This design submission ha, b«n car~ed out u,lng Approved SAP ,o~w"e, It hos heen prepared I",., pl,n. "od 'pe<IMMlon •• nd .,.V no~ r.IIOC! the 
property.s comlructod. 

I 
•. ~ ........ :.:] 

Are. (m') Av~,.g • • to,.V 
holsh.(m) 

Volumo (m') 

I.ow." o""pl •• 

Total floor."", 

Dw€lIIn~ volume 

, I::=,,'"'=JI (2,) 195.43 I {l,) 

11.) + (Ib) + (1<) + {td) .. ,{ln) ~ I 
{l.) + {3b) .I~c) + {~d) .. I~o) " [I =,","",,;::JII5) 

Numborol chlmoov, 0 

Numb., of op.n ""e, , 
r<umber of Intormltteot fans , 
Number of p."I"" vents , 
Numb"r of Iluel,,, ~., fire, 0 

Inf,ftrat,on dueto cIllmneys, flues, ran" PSV. {6,) + 16b) +(70) + 17b) '{7<) ~ [I =::;;~;:::::J 
If a pr","'riMI"" MSI has been <<ffrie<i oul or /, Intortdod, proceed to (17), o'herwlse oon<lnu"from (9) to (16) 

AI, perme.lrllllyval"e, qSO, .'p ..... d in CUbic rn"tr., per hour por 'Quare metro of 'n""lope area 

-'"'if b;,ea on ,i, pe"n"'tJil;il ",iye; ll,~o lIB) = 1117)''''20) ~ (8), otll.,,,,I •• {la) "(16) 

Number of,ldo, on wI1lcll tho dwollln~ Is sheltered 

'40~ 

,m· 
dO= 

, to= 

,40~ 

+ (5) = 

rn' perho", ( 
0 I {6.) 

" II&b) 
m 117.) 

0 I (7,) 

• 117e) 

Alrch.nga.por 
hour 

0.15 118) 

117) 

Shelter foclor 1-10.075 x (19)). 

Inflltfaoon "'re Inoorp0nltin8 shelter factor 

Inlll""loo rat. modlM.d For mon\hlv wind spoorl: 

"" Co, M" '", M', '"" 
Monthlv average wind ,peed From Table U1 

5.10 5.00 4,90 '"0 4.30 3.80 

Wind 1o,[0({22)m + 4 

1.28 1.25 I 1.'1.3 UO t.OS 0" 
Ad)u,"d Innltration rot. (allowing fo"h,I"rand wind Ill"",) (21) x {no)m 

I 0.44 I OAl I 0.42 I 0.,8 I 0,37 

Calru late effective .1 r dl 'nge rate for the appliCllble '"",,, 

If mechanicol venlil a ~on: oir ch.nge rate through sl,tem 

.. , 
>'80 

0" 

If bal ,need wllh hool reco""ry: effltloncy In % allowing fur in-use factor from Toble 4h 

d) natural ventilalion orwhole house positive InputveoUl.tlon from loft 

0.60 I "" I 0.59 I 0.57 I 0.57 0.S5 055 

Effe""'" 01, chonge ... " _ entor {24') or l24b) or (Mc) or {2~d) In (25) 

0.60 0.59 059 I 0.57 I 0.57 055 055 

'"' '" 
3.70 4.00 

0,93 1,00 

0.31 0.14 

055 0.56 

055 056 

(18) x {la) = 

,. , .. ", 
4.30 4,50 4.70 1111) 

1.08 1.13 1.18 112l.) 

0.>7 0.l9 MO I (21b) 

'1' I m,) 
'1' I (23e) 

0,57 0,57 0,58 I {24d) 

0.57 O~ O.SS IllS) 

URN: Flat 1 .ersiDn 1 
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EI.ment ,,- Dponlos· N.ta .... U'volu" A.UW/I( .... tuo, AXK, 

i ...... m· m' <m' w/m'~ kJfm·.X "~ 
Door • I 1.80 (26] 

Window = I 13.20 (27] 

Groun" fioor (28,] 

Extern,1 wall (29,] 

'~i (30] 

Tolalareo ofeXlem.1 element. ~A, m' (111 

F.brlcho.tlo". WfK ~ HA ~ U] (26) 

He't cap.clty ern ~ nA" <) (281. ,(30) + (,2) + (,2,) .. (32<>] = I 
Thermal ma" parameter (TMPlln klfm'K I 
Thermal bridge" El. lIJ) calcul'ted u,ln8 Appendl. K I 
Tollll fabrio he.llo" (l3)+(3~H 

i," ". M" ", M" '"" i"' ~, '" 0. ,,, 00, 

Venlllolion he,t 1055 colrul.led monthlv 0.33 x (25)m)( (5) 

I ~8.41 I ~8,17 I ,7,94 36.83 36.63 35.67 ,5.67 ,5A9 36.04 36.63 37.05 37A3 I (l!) 
Heattran,"'r roefflclen~ W/K (37)m + (38)m 

AII€,"se = Ri9)1 

Heat lOoS, parameter (HLI'I, Wfm'K (39)m + (41 

1.18 I ,.~ 1.17 1.16 1,16 ,M '.M W 1.15 I 'W I 1.16 1.17 

Averas" ~(40)1 ... 12/n = I 1.16 1140) 

Number of davs In month {T,ble 1.1 

31.00 I 28.00 I 31.00 30,00 I 31.00 30.00 I ~1.00 ~1.00 10.00 I 31.00 I 10,00 11.00 I (40) 

As,umed occupancy, N 

Annu,1 av"'go hQt water "'-.,ge In Iltr .. por d,vVd,all€ra!o = (25 x N) + 36 

·J.n'-~· . f.b·~ ''M., . '--1\pr' '~M.y JUn' - Jul '" '" ,. ,,, . D., 

Hot water u,a~e In litre, po, daV for oach month Vd,m = factor from T.blo le. (431 

'l!V conteot of hot water used = 4,18 x Vd,m x nm x Tm/3600 kWh/month (,ee Tablo.1b, le Id) 

DI",lbutlon 10" 0,15, (45]m 

I 22.47 I '9.66 20.28 17.68 16.97 14.64 13.57 15.57 15.76 18.36 20.04 21.76 1(46) 

Water storage 10" ",,1e"lated foreactl mo'nth (551' (41)m 

I 0.00 I 0.00 I 0.00 I 0,00 I 0.00 0.00 0.00 0.00 "'" 0.00 0.00 0.00 I (56) 

If the .esse] oontains dedicoted .ol",torage or ded;",ted WWHRS (56)m, [(47) . Vs] + (47). else (56] 

I 0.00 0.00 I 0.00 I 0.00 0.00 0.00 0.00 0.00 "'" 0.00 "00 0.00 I (571 

PMm.ryd"ult 1o" for e"h month from Table 1 

I 0,00 I 0,00 I 0.00 I 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0.00 0.00 I (5~) 
Combllo" for each month from Table 3., 3b or 3e 

I 50.96 I M" I 47.74 I 44.39 44,00 40.76 42,ll 44,00 44.39 47.74 4a.ol 5096 I (61) 

Total heat roquired formtor hoaling ",Ioul,ted fo, eaoh month 0,1lS. (45)m + (461m + (57)'" + 159)m + 161)m 

I 200.79 I 175.85 I 1Il1,96 I 162.28 I 157.11 I 03.3S I 132.57 I 141.79 I 149 42 170,15 181.63 196.06 1162) 

Pogo2 

URN, flat 1 vetsl," r 
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Solar DHW Input calculated u,lng Appendi" G or Append'" H 

0.00 I 0.00 I 0.00 I 0.00 I 0.00 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 I (6l) 

Output from w,ter heater for"",h month (kWh/monlh) (611m + (63)m 
1-1-1.-1-1--1-1- - - -- .-1-

.1:16411 .. 12 1994.9a I (&4) 

HeatR"in, from water heating (kWhjmonth) 0.15" [0.&1 "(45)m + 161)mj + 0 8" {(46Jm + (S7jm + (59)ml 

I-I~I-I-I-I-I.-I-I·- 52.64 56.43 I 60.99 1(65) 

", ". M .. M" I" '"' '"' '" 00, 

Metaboll, gain, (T.bl. 5) 

I 12U6 I 121.36 I 1l1.36 I 121.16 I 121.36 121.36 121.36 121.36 111.,6 111.36 121.36 121.36 I (&<"i) 

LlgMng galn'lcal,ut'ted In Appe"dli< L, equ.llo" 19 or L9.), ,1'0 ,ee Table 5 

I 21.53 I 19.11 I 15.55 I 11.78 I 8.80 I 7.4, 

Appli,nce gal"' (calrulaled In AppendIX L, equation Ltl or Ltl.). ,1'0 ,e. Table 5 

>OM 14.01 17.79 10.16 22.13 1(61) 

I 215.57 I 217.81 I 212.17 I 200.17 I 155.02 I 170.19 161.l1 1,9.04 164.67 176,68 191.82 106.06 1(68) 

Cookl"g ealn, (",I",loted In AppendiXl, equ,Uon US or US,), al,o "e Table 5 

I 35.14 I 35.14 35.14 35.14 35.14 35.14 35.14 35.14 35.14 35.14 ,5.14 1(69) 

pump.nd~ng·";:':'"~··,":J'·:'''':J::;'':J::",,=r:jjiC][:I'':J::",,=r:jjiC][:I'':J::,,::::1£iL][,,':::1 
1-1- - - .- - - - - - - '-1,. 

Loss., e.g .• vapofll~on (Table 5) 

I ·91.09 I ·97.09 ~7.09 ·97.09 ·97.09 ·97.09 ·97.09 ·~7.09 -91.09 ·97.09 -97.09 ·97.09 1(11) 

w.terhealln8ga"~'"i·i"i"i"':'i"J:,"OC"'iL][";;:J:}j"'O::"r:r:i<;"I:ii:ii:J:JjjiLr:~O:][]ijj:J:JjjD l-I~' _ -, •• ~ _. - - - ~. "-In 
Tot.llntern.1 R,I" 166)m + 161)", + 16B]m + (69)m + pO)m + (71)m + 172)m 

I 323.60 320.&1 366.61 I 344.21 321.51 I 299.66 2a&.19 293.05 I 30S.0l I 1l7.6l 35,.37 3n.57 1113) 

A"." ",<tor 
T.bloSd 

'NO 
m' 

S~I.r flux 
W/m' . " ,p.oUlo.," .p.cll)ed". 

orT.~I. 5b' arT.bl.S< 

Goln' 
W 

SoUlhWe.t 

NorlhWesl 

NorthWest 

. ~~'I'j"I"~'XO'9X' 0.63 J K I 0.10 I ~ ~~"I"I'E' (79) xl 11.28 1.0.9.1 0.63 1,1 0.70 1=1 14.01 I (51) 

.1 1Ua I.O.9xl 0.63 Ixl 0.70 1=1 12.19 IISI] 
I 

• 
Sola' gains In wall, !(74)m .. (S2)m 

I 35.70 I 69.54 I 1:111.31 I 185.42 141.12 256.95 241.24 195.81 141.17 Sl.10 44.35 29.53 I !i'J) 

Total ",Ins -1""r",1 ,nd '01" (73jm + (S3)m 

41930 450.39 484.92 529.63 564.69 556.31 5l7.53 466.66 446.18 410.72 I 39/72 402.10 I (EI4) 

Temp.,atur. during healing porlod, In 'he livlng .rea from Table 9, Th1rC) 

", Mo< 

Utlll"Uon f,ctor for R,ln, for IM"g area n1,m (,ee Toble 9a) 

1.00 I 1.00 I 1.00 I 0.99 I 0.95 

Mean inlemallempoFliving.re.T1(.rep..3107lnT.bl< 9<) 

I 19.66 I 19.17 I 19.9~ I lO.31 I 20.64 

,"0 

20.82 

T .mp.row", durlnQ h.,tlng porlod, In !ho "'" of dwelling From Table 9, Th2("C) 

'"' 
0.69 

2Q.97 

I 19.94 I 19.94 I 19.94 I 19.95 I 19.96 I 19.97 I 19.97 

U!ll~a!lon ~"orlorll1lln' for ""Iof dwellin~ nl,m 

P,go 3 

,., 
0.15 0.94 

20.95 20.76 

19.97 19.96 

,. 
1.00 1.00 I (86) 

20.,6 19.96 19.65 I (81) 

19.% 19.95 19.95 I (88) 

URN: Flail Ve"lon 1 
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1.00 1 1.00 0,99 O.9a 0.93 D.77 0.56 

Me\n Intern,1 temper.lIl", in the restof <lwemOll! T2 (fullow st.p, 3 to 7 In rable 9,1 

( " I 1a.15 1 16.30 I 16.6l I 19.11 I 19.56 I 19.57 I 19.95 

Living "re" fracllon 

M.an Internal tempora,ure furthe whole dwelling flA' T1 +11-11A1' T2 

I 18.77 1 18.90 I 19,18 I 19.60 I lO.OO I lO.l8 1 20.37 

Apply ,djus'ment to the mean Inle",,1 'empo",u",lmm T.ble 4e where .ppropno'. 

I 18.77 1 18.90 19.18 19.60 20.00 20.l9 1 20.37 

,,, , .. M" ", ., 

0.6l O.B9 

19.94 19.74 

10.36 20.16 

2O.3~ 20.16 

1,OD 

19.1a 18,6(1 

Ulllng.r •• +14) 1 

19.66 19,16 

19.66 19.16 

1.00 IIa91 

w.n 
0,41 

11901 

11911 

18.75 11921 

18.7S 11931 

00, 

Utlllsa'lon factorlorgoln', ~m 

~i,.~oio21~,[.o~o~r:jo""LC'O.,.,.:J:::<O["'Lr:joC."'=L'O."":J:::<O""Lr:'o"'0:JLo,·,,,Cr:"'"'OLC,,j·o,":J1 (941 
Us.ful goln', "mGm. W (94Im, (84)m 

1 418.34 1 0148./4 1 4S1.16 517.57 52>.55 442,37 lll.38 331,07 403.70 404,14 396,09 401.35 1 (951 

Montoly ave"3. o,lem al tOm p"atur~ from Table U 1 

I 4.,0 1 4 90 1 6,50 1 B.90 11.10 :L4,60 16.60 14.10 10,60 7,10 4.20 11961 

1-1.0' 10" "te for mean Intem,1 'emp.re'ure, Lm, W (~~Im' [19,lm ·(96lml 

11333.54 11287,49 1116,.15 1 969.4~ 1 7,0.47 I 503.39 336.96 35~,07 S4U5 81934 110'14.9'1 1 1327.76 11971 

Sp,ce heating requlrem,nt, kWo/month 0,024' [(97Im _ (951ml x (411m 

1::":"":.:"~I~":':M~~I.W"1,j".il j'i"i.'''6j;;j"g"~'i:JO".O'O:JL,o.,ooe::r:J''''OLr:'O'"~";'~'M~':'~I~';"1'~'~"~1 i"I"I'i"~ I(93jl, ,5, 10.,,12 1 3747.40 11981 

Spare healing requl,ement kWh/m '!ye.r 198) -14) 1 47.94 11991 

Sp.", h •• t'nl 

Fraction oFsp'''' hea' from ,e,and.,y/,upplement.ry "I".m (table 111 

F ... "lon of'pace h."lrom main system(sl 

n.ctlon of ,p,ce h •• t Imm m.lo 'Y'tem 2 

Fra",lon of to'al 'pace heat fmm moln ""l1>m ~ 

F,,"'on of to,ol 'p.'. " •• t [["om m,ln sys'em 1 

EflLclen,y of m,ln ,y,"'m 1 (9!1 

"" ". M" M" 

Waterhe.~n~ 

'"" '"' .., 

11011 "(1· (20311 = 

(lO21 "120,1 = 

o. 

0,00 

1,00 

""" 
1,00 

0,00 

93 ~O 

00, 

1 11021 

111011 

11)04) 

11105) 

111061 

1 (211) 

[ffid,n'Y of water heater 

[I :.i,i'~"LI[i.",j"':J:J,j,.j.,.:r:!"""O[i"'2"':J:J .. '.j"e::C."""oOI:J"o'·"':J:J"",·,,,e::C""""'O:::<,,,·,.,,:r:J"'·'"01 (WI 

W,ter heatin~ fu.l, kWhfmontn 

Ann.al tot,l> 

Sp'''' he.tln~ fuel- main sv,tem 1 

Water h •• tlng Fuel 

EI.ct~cIty for pump', f,n, and .iecUle k.o~·hot {T,ble ~Q 

central h •• nnB pump or waler pump within warm air heating uni' 

boiler nu. I,n 

,0.00 

Page4 

(<lOci 

(210el 
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Total.lectnclt'{lor the ,bove, kWl!/vear 

EI.ctrldtv lo[ Ilghllng (Ap~endl' lJ 

Total dell"",d e"'reV to[.1I "'"' 

Spa", h.atlrlJ!· m,'n '1"0'" 1 

WalO' healing 

Pumpsand fon, 

Electricity fo, IIHhtlns 

Mdlllon.1 standlns dlare<' 

Tot,lenergv ""SI 

Energv cost deflatOf [Taille 12) 

Enor8V 0"'1 f.ctor {ECfI 

SM"alu" 

SAP "'tln~ (section 13) 

SAPb'nd 

Sr''''' heating - m'In ,y,lem 1 

Water heating 

Spa,. and wat"' hoatlng 

Pump' ,nd fan, 

E1ectrlcltv for lighting 

TotllICO~ klliv'" 

~Dw.lllng CO, eml"loo "lit 

EI .. lue 

El r"lnB I,eetlon 14) 

Eliland 

Spa,. he.trng - m'ln ,V'lem I 

Waler h"atlo~ 

Sp". and wa'" h'atlng 

Pump' ano fan, 

Electridtv for lightlog 

Pnmarv onorgv ~Whfy •• r 

Dwolllng ptlm.ry energy rale kWhlmUvear 

• 
" 
• 
• 

Ener&'/ 
kWh/v •• r 

4012.11 • 
2344.02 • 

75.00 " 
380.29 • 

Enerw 
kWn/v~., 

4012.21 • 
2344.02 • 

75.00 > 
3BO.29 " 

(211) ... 1221) + Illl)' (2.ll] ,,1237b)~ 1 

fool prl«l ." 
eo.'f/V'" 

"" .0.01 = 109.62 1 (240) 

"" I .0.01 " 61.S7 illA1) 

13.19 I xO.01 ~ 9.89 (249) 

1>.19 . 1 xO.01 = 50.16 (1501 

UO.OO 12,1) 

(240) ... (242) + 1145) ... (2541 = 401.25 Im) 

(157) 

(15a) 

" I ( 

Eml"IQn Iooto, Emb"on, 
kg oo,j~Wh ~g CO.tya., 

0.12 • ~66.64 112-61) 

0.12 506.31 i126~1 
(2611 + (262) + (263) + (264) = 1372.95 I (2651 

.~ • 3a.93 (261) 

." 197.37 126a) 

(265) ... (271) = 1609.24 (271) 

(27l)+14)" 20.59 pnl 

82A9 

"' (174) 

" I 

Prlmorv fo.tor Prim.", Eno,&'I 
kWnfyo., 

1.22 • 4<194.90 (61) 

1.22 J 

(261) + (262) + (263) + (26<1) = 

~.07 " 
3.07 

URN, Flat I ver>loo 1 
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TER Worksheet 
C ~sign ~ Draft ONHER 
ftj, de'lgn '" 1:o111<,\:In ha, be"n carried out usll1Jl Approved SAP ,ottw.re. It ha, been ~,,~ar." from pl,m ,nd ,p.cmcatlon, "n" may not ,.flect tire 
~TO~.rtv as oonstructed. 

loW'" occupied 

Tot,1 floo, area 

Dwelllngvolume 

( 

Numb" of chimneys 

Number of op'n "u., 
Numb" of Intermltteot fan, 

Numb,r of passive vent, 

Numb., of Iluol." ga, nr., 

(la) + (1b) + (le) + (id) 

A,ea (m') 

52,SS I (1'1 , 
.,lln)=1 52.55 1!4) 

. IIJ11l1!ii».· cl I"" 
. . ·11- - ,- '11 .. , .. 5io.·.9/.'.Dl., . 'o)!l.\1;!nl!l'C·'· 

AlIlIroKo.to"" 
helcht(m) 

2.50 I (2.) 

(3'1 + 13b) + 13c) + 13d) .. 11n)-! 

<40 = 

~20= 

~10~ 

<10= 

,40= 

Volumo(m') 

131.33 

131.38 

m'porhou, 

I (l,) 

1i5) 

(6.) 

16b) 

17a) 

(71)) 

17c) 

Inflllratlon due to chimney>, nu"" fa"', PSV. 16a)+(6b)+17.) t 17b)+17c) = [I =2>"C::1 
If a pressurisation test ho, /N?n rorrled out Or I, InteMM, p"" .. d fll (11), otherwise oontlnu" from (9) '0 (16) 

+ (5) = 

Air permeability "Iue. 450, .'pre"ed In cubic metres p., hour pOT 'Qu,,. met", of ." .. Iope are, 

I f b", d orn;fr pe'm .. blllly ",Iue, the1f( 18)" ((H)'" 20)" (8), -otherwl,. (ie) = (16)-

Num!>,. of ,la., on which the dwelling I, '".Ite,.~ 

Shelter factor 

InnltraUon r.'e I"Cafpora~ng ,h.lte, f.ctor 

I( 'ation fate modlf,.a for monthly wind 'pe"", 

"" M., "" '" 
Monthly Mera~e Wind speod fmm r.ble U2 

5.00 4,90 4.30 3.80 H" 3.70 

O,ll D,n 

d) n,tu,,1 VenUI,tion or whole house pOSItIVe InputwoUlatlQn fmm loft 

0.60 059 ! 0.59 0.51 0.57 055 0,<;5 0.55 

meetl"e ,I, ch,oBe rate enter 124.) or Il4b) or (2.1c) Of 124d) In (25) 

0.60 059 0,>9 0.57 0.57 0.5> 0,55 0.55 

Page 1 

4.00 

0-'14 

0.56 

0,56 

1- (0.Ql5> (19)1 ~ I 
(18)«20):1 

5.00 

_OAO , 
0.85 

0,,4 

1118) 

1119) 
1 (lO) 

I (ll) 

'" ,,, 

4,,0 4.50 4.70 1 (n) 

0.,7 

0,57 

057 

0.38 0.40 I (llb) 

~5'~f~'~5! (lo,) [ N!A ! (lOc) 

0.57 0.58 ! (l4~) 

0.57 0.58 1(25) 

URN; FI.t 2 version 1 
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El,m'n' Sro .. Op.nlng. N.' .... U·volu. A,UW/I< .. •• ,u., '" .... ,m' rn' ,rn' W/m'K ld/m'.K ", . ( 
Door ~.BO " 1,00 =1 '-BO P,) 

Window 10.16 1.33 =1 13.47 (27) 

Ground Iloor 52.55 • = [ 6.83 (18,1 

E'lctem" wall 4/,14 • ~ [ 8.49 (1%) 

Portvw,1I 13.30 • = [ 0.00 (32) 

Totola"" 01 0""",,01 .Iemon" 1A, m' 111.65 (31) 

F.brlc he., lom, W/K ~ J:(A K UI (l61 ... rIO)> m·1 ~ 1 lO.59 (~3) 

H,at "'paelty Cm = I(A x KI (16) ... (30) + (31) > [31a)",(3le) = 1 .,' (34) 

Thorm,1 mm paramo"', [TMPJ In ld/m'K (~S) 

Therm.' brlds-e" I(lx '1') ""Iculated ",Ing Appendl><K (36) 

Total rabrlc heat loss (371 

,,' Co' M" '" M" 
,,, 

'"' '"' '" '" 
,,, ", 

Ventllallo" he" loss cal,ula,ed monllllv 0.33, (2S)m x (5) 

I 2S.aO I 25.64 I 25,4a 24.74 24.61 U96 23.96 23.a4 24.21 24.61 24.88 25.18 1 (33) 

H." t.-.05f..- coeffICient, W/K (,7)m + (,B)m 

I 64.72 I 64.56 I 64.40 63.67 63.53 62.89 62.89 62.77 63.13 63.53 63.S1 64.10 ( 

Average l:(39)1 ,,11/11 I 63.67 1 (39) 

Hoo, '0" p ... meler (HlJ'), W/m'K (39)m + (4) 

1.23 1.23 1.23 1.21 1,21 1.l.0 1,20 1,19 !.l0 1,21 I I,ll 1.22 

Average 1:(40)1...12/12 I 1.21 1(40) 
Number 01 day, in month (Table la) 

31.00 ZIl,OO ~1,00 30.00 ~1.00 ~O,OO ~!.OO ~1.00 ~o.oO I 31.00 ~O.OO I 31.00 1(40) 

An"u,1 average hot water ",.ge In hire, per day Vd,aver.ge = (15 x N) + 36 
--, .. Ma'·--- Apr Moy_ ·fun __ Jul ··Aug ,. ·Nov ", 

Hot w.ter "",ge In litro, per day fOf each month Vd,m = factor from Table le, (43) 

I 8,.74 I 80.69 I 77.65 I ><W I 71.56 I 66.51 I 68.51 I 71.56 74.60 77.,5 so.,~ 83.74 

1:(44)1...12 I 913.S1 1 (44) 

"ner!!\, conl€nt of hot water used 4.18 "Vd,m x nm x Tm!l600 kWh/month (,"" Table, Ib, le Id) ( 
I 124,18 I 10S,61 112.00 I 97.71 I 93.76 60.90 74.97 go,O~ 61.06 I 101,4(; I 110.75 I 120.26 

1:(4S)1...1l I 1197.75 1(45) 

OI'iNbutlon '0" 0,15. (45)m 

I 18.63 I 16.29 I /6,81 14.66 14.06 12,14 11.2, 12.90 13.0& :15.21 l1i.61 18.04 1 (46) 

War" storOJ!o lo,<calcul.ted for~"h "!"nth ISS), (41lm 

0.00 I 000 I 0,00 I ""' 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 1 (56) 

If the ve£.Se! conralo, dedicated sol" "o",go or dedicated WWHRS (56)m" (47) - V,) T (47), el,e (56) 

0.00 I 0.00 I 0.00 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 '00 1 (57) 

Prlm.ry ci"ul, 10" rOt each mMth Imm Table ~ 

I 0,00 0.00 I 0.00 I 0.00 0,00 0.00 0.00 0.00 0,00 0,00 '00 0"" 1159) 

Combllo» f", ""ch month lrom Tabl. 3a, 3b or 3, 

I 42,67 I 37,14 I 3957 I 36.79 3647 3~.79 34,91 36.47 36.79 39.57 39.79 42.67 1 (61) 

Tot.' he.t required for water healing "Icul,ted for each month 0.&5. (45)m + (46)m + (57Jm + (59)m + (61)m 

1 166.35 145.75 1 151.64 134.50 130B t 114,6') 1 109.38 1 122.49 1 123.85 141.02 :150.54 ~&1..94 1 (6:\1 
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sol" DHW Input e.loulol.d u'lng AppeodiK G Of APpo"OI. H 

I "'0 0.00 I 0.00 I 0.00 I 0.00 0.00 0.00 0.00 0.00 

( pUl from wator heater foreoch month (kWh!month) 161}m + (63}m 

I 166.B5 I 145.75 I 151.64 I 1~4.50 I 130.11 I H4.69 I W9.1IIl I 121.49 113.85 

Heatgalns from wa!er ~"atlng IkWh/month) 0.15 ~ [0.85 ~ 145)m + (61)m) + O.B ~ ((46)m + (57)m + (59)mJ 

I 51.96 I 45.40 I 47.16 41.69 40.19 35.35 I 33.66 I 37.n 38.14 

"" Co, ." ", M., '"" '"' '"" "" Metabolic g.ln, (Toill. 51 

I 88.l6 aa.16 88.26 88.26 I B816 I 88.26 88.26 88.16 8B.26 

lighting R.ln, (calculated In Appendl, l, equation L9 or L9.), ,1'0 see Tat.le 5 

I 14.08 I 11.50 I 10.17 I 7.70 I 5.75 4.96 ,~ 6.B1 9.16 

Appliance g,In, (calculated In Appendl, ~, equation lB or lt30), 01,0 ,ee Table 5 

I 153.85 I 155.45 I is'-4, I 142.86 I 132.05 I llU9 US.W 113.50 117.53 

Cooking gotn' «okul,led In "'pp"nol> L. equallo" lt5 or U5,), 01.0 "e Taill" 5 

I 31.63 I 31.53 31.8, 31.83 31.83 3t.a3 31.83 31.83 31.83 

\ p ,no fan 8aln, (Tabl. 5.) 

3.00 I 3.00 3.00 3.00 3.00 '.00 3.00 3.00 '00 
"", •• e.g. ""apora!lon (Tabl, 5) 

I ·70.61 I _70.61 -70.61 ·70.61 ·70.61 ·70.61 -70.6l -70.61 ·70.61 

W,"'r heottng Il"ln, (Table 51 

I 69.8~ I 67.>6 6:1.38 57.90 I 54.15 4s.o9 45.24 50.70 52.98 

To",1 intern,1 golo, 1661m + (67)m + (6S)m t 169)m + (70)m + (?t)m + (71)m 

I 290.24 I I.S7.99 I 277.46 I 260.94 I ~" I 128.32 218.06 lE.51 I l3U4 

A" ... factor Ar •• SolarH". • T.bl, Sa m' W/m' ,pe.lll.da .. 
orTabl.Gb 

NorthWes! 0.77 IxI l.Z4 I ' I 
11.18 Ixo.9, I 0.63 I ' I 

SO"th£ .. t 0.77 Ix! 1.88 I • I ,6.79 1,0.9>1 0.63 I • I 
Sou!h£a>t 0.54 I ,I ,.04 I x I 36.79 1,0.HI 0.6~ I • I 

I s.lnslnwa,ts f(74]m .. (82Im 

I 7985 I 138.59 I 196.43 l54.~1 195.84 19&.28 265.67 15436 216.54 

Total R,ln,· Internal and ,olor (73lm > (Sl)m 

370.10 I 426.57 I 473.89 I 51S.75 540.27 5l6.o0 503.73 477.B7 I 448.63 I 

Temp.ratur. durl"J! heotlng perioo, 10 tI1.IMng .. ea from Table 9, Thl("q 

"" Co. M" '" ." '"" '"' '" '" Utlll,.,lon facto, fur g,in, for Ilvin~ oreo n1,m (oo. T,blo 9,) 

1.00 I 0.99 I 0.9a 0.95 I 0.86 0.70 0.54 0.58 0.B2 

Mean Internal temp 01 lil'ins area n (,tops J !o 7 10 Table 9<) 

I IS.75 I 19.91 I 1017 I 20.50 I 20.73 2094 10.99 lO.98 lO.aa 
Temperature during h,",Itn~ porlods In the res! of dw.llIn~ rfom T,bl. 9, Th2(·q 

I 19.89 I 19.90 I 19.90 I 19.9~ 19.91 ~"' 1!J.9l 19.92 19.92 

UIlI~atl,," factor fOT g,l", for rest of dwellfn~ n2.m 
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0.00 0.00 0.00 I (63) 

141.02 150.54 ~.~ 

~(64)1...12 I 1654.38 11&41 

43.60 46.77 ~ .. I (65) 

,. ,~ '" 
B8.16 86.16 8B.16 I (66) 

H.63 H.5] lA.~7 1(67) 

126.09 H6.90 147.06 I (68) 

31.83 31.83 31.S1 I (69) 

3.00 ,.00 3.00 I (70) 

·70.61 ·70.61 ·70.61 I (71) 

5B.M 64.96 69.09 Itn) 

248.a4 267.91 laUO I (73) 

" G.ln, 
.poelfte d.t. W 
orT,bl,,6. 

0.70 1181) 

0.10 1177) 

0.70 I (77) 

155.00 ~6.11 68.04 1183) 

403.84 364.03 350.13 I (84] 

", ,,. .. , 
0.% 0.99 1.00 I (86) 

10.52 20.07 w.n Ha7) 

19.91 19.91 19.90 ! (88) 
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I 0.~9 I 0.99 '" 0.93 "" I 0.61 0.41 

Mean In'ernal temperature In ,h. r.st of dw.III"J! n IfoIlow ,tep' 3 to 71n Table 9c) 

I 18.14 I 18A9 I lB.a6 I 19.33 I 19.70 I 19.89 19.92 

living .... fraction 

M.an Into,nal t.mpora'm" fo, ,h. Wl1Olo dwelling ItA, n +(1· flA),n 

I 190, I 19.25 I 19.57 I 19.96 I W.28 I 20.45 ill" 
ApplV adjustment to the m .an Internaltem pera tu'e from Table 40 wh ..... p~ro~'1a ~ 

19.0, 19.15 19.57 19.96 20.28 I 10.45 

h" ,. M" ", M" W" 

UUi;,atlon 1"IOf fOf g.I"" ~m 

I 0.99 I 0.99 0.97 0.93 0.83 0.66 

U.eful g,I"" ~mGm, W (94)m K (M)m 

I 367.59 I 420.61 I 460.Q7 419.02 449.58 346.04 

Monthlv av"ago o'~mal t.mp.ratm. from TaDle U1 

4.30 I 4.90 I 6.50 I 8.90 11.70 14.60 

He,t fO>5 "le for mean Internal temperature, [m, W [(39)m, [(93)m . (~6)m) 

I 954.61 I 926.69 I 841.54 I ,~" I 545.11 I 
spac. h •• tln8 requlrem'"t. kWh/momh 0.0).4, [(97)m • (95)m), (41]m 

I 436.74 I 33~.9S I 283.81 I 161.19 I 71.08 

Spa", hoa~ng '"Qulremon' kWh/m'/yoar 

Spa,. h •• tln!! 

F'''tlan of ,~'''' h.at from '.'O"d,ry/,uppl.montarv SV'tem (table 11) 

Fraction ofsp,re heat From m,in system(s) 

Fraction of 'pare heat From m,ln 'I'''em 2 

o. Froctlon of ,otal 'paCe h"t from main ,vs'em 1 

Fra'U"" of total.pace h .. t trom m,lo 'v,t.m 1 

Effkiencv 01 m,ln ,vstem 1 (%) 

"" "" M" ", M" 
Space ne.tlngfuel(main ,ystem 1), kWh/month 

I 467.60 36l.97 303.87 173.65 16.10 

WOIor heOlI"~ 

Efflclencv of w,!er heater 

I 87.36 I 87.11 86.61 85.52 83.60 

W,ter heating Fuel, kWh/month 

Annu.1 '01.1, 
Spare heating IlIef· main ,y>t,m 1 

Woter heoUnff fuel 

fle<trldty for pump" fao, ond el«trlc ~.p.Jlo' rraDI~ 4~ 

","lfal h.atll'lj! pump 0' wate, pump within w,rm air hoatlog unit 

boiler ~ue fan 

I 

368.11 

0.00 

W" 

0.00 

80.30 

Pago4 

I ill" 

'"' 
0.48 

241.01 

16.60 

244.B~ 

0.00 

'" 
I 0.00 

I 80.30 

0.46 

w.n 

20A9 

20A9 

~. 

052 

250.79 

16AO 

156.69 

0.00 

'" 
I 0.00 

80.30 

0.74 0.94 0.~9 1.00 1 (B9] 

I 19.8l I 19.,7 18.73 18.20 I (90]: 

Ul'in8.rea.;-(4). I 0.54 I (91] 

20.39 19.99 19A5 19.01 I (92] 

20.39 19.99 19.45 19.02 I (9,] 

'" ". "" 00, 

0.77 0.95 0.99 0.99 I (~~] 

>47.71 361.11 359.21 348,2B 1(95) 

14.W "'" 7.W 4.20 1(96) 

397.13 596.l0 787.93 949.71 119l 

0.00 159.65 ~OS.68 447.46 

1:198)1 ... 5,10 ... 12 I 1109.,6 1193) 

(98)+(4) 1 42.0, 119~) 

"00 1 (201) , '(lOI)~1 !.DO 11W11 

11202) 

IlOlI" [l· (lOll] 1204) 

(202) , 1 (lOS) 

93.40 1 (206) 

'" 00 ,,, 00, 

( 
I I I I 

, 
0.00 170.93 ,,0.49 479.08 

1:1111]1 .. 5,10 .. 12 2365.70 1 (lll) 

80.10 8S.36 86.82 87A6 11217) 

,0.00 (llOe] 

(1300) 4,.00 
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Totol elWricltv for th. above, kWh!vear 

Electriatv fo, IIBhtlnB (Appe"dl.l) 

( "1 delivered onergv forall use, 

Space heaUnB' main sy,tem 1 

WOle' ~eatlng 

Pump' and lan, 

EI'ct~dty for Ilihtlng 

Additional ,ranalog char~o. 

Total energy eo,t 

,ne,IfY'O" foUor (ECf) 

SAP""lue 

SAP "Ung (,."Ion 13) 

( bond 

Space heating - m,ln ,vstem 1 

W.te( h"lIo~ 

Space .nd water heating 

Pump. and fam 

Elect(ldty for IIghtlog 

Total 00" k&ive,,, 
Dwolllng CO, eml"lon .. te·· 

EI'.~. 

EI .. tlne (section 141 

El band 

Sp'''' he.tln~ ~ m.ln 'I"'om 1 

Water heating 

SP'''' and water heating 

Pumpsand fan, 

Ele"rldty for IIRhtlng 

Pnmorv en.rlV kWh!vear 

Dwelling primary energy ,,1. kWh!m2/ve" 

- C" 

"" kWh!y .. , 

236'.7D 

Energv 
kWl"o/yolr 

75.00 

248.59 

En°'llY 
kWh!voor 
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• 

• 
• 

• 
• 

• , 

, 
• 

(lH) ... (211) + (Im" .1"')1""" •• [: 

,0.01= 

xO.01= 

• O.Ol~ 

Fuol 
.."t fly.o, 

(240) 

(247) 

(249) 

[:::lg~~ (250) 

(151) 

(240) ... (242) • (M5) . . (254) 

Eml .. lon f"tor Eml .. lon, 
I<gCO,!I<W~ kICO'/V •• r 

0.22 , 510.99 (261) 

0.22 422-88 (264) 

(261) + (26l) + (263) .(264) = 9',.87 (l6~) 

052 

052 

Prlmarv lo«or 

1.Z2 

1.Z2 

(261) + (262) + I 
3,07 

3.07 

3B.9' (267) 

1).9.02 (268) 

(265) ... (271) = 1101.81 (171.) 

(m)+(4)~ 20.97 (173) 

M.B6 

eo (274] 

" 

Prim.", Eft.rgy 
kWh!ye., 
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NHER Plan As, ... or v.rsloo 6.1.2 

SAP v.,,[on 9.92 



TER Worksheet 
Design" Draft ONHE~ 
Thl' de'lgn .ubml"lon h .. b •• n .. rrled oul u.ln! Approvod SAP ,o~waro. It h" been prepared from plan, and ,pecifi"Uon, and m'V nol relle<llhe 
propertv a, constructed, 

lowest o=pled 

Total floor area 

Dwelling volume 

Number of chimneys 

Number of open flue, 

Number of Intermittent fam 

Numbe' of ~o"ll1< ,ents 

Number of ~uEle" gas fire, 

(la) + lIb) + (le) + (ld) ... llnl 

Ani. (m'l 

57.70 I(h) , 
57.70 1(4) 

11'''f(·~if(>r:~lf'll~)!{ 
. 1114it),j'oQ~i( 

A""r.", 'I.re~ 
h.lght (mJ 

2.50 I (la) 

11.3~22 
-] [.~5;~9jioi5 .. 

Vol"m. (m') 

144.25 

(3,) + (3b) • (30) + (~d) ... (~n) D I 144.25 

m'p.rhour 

" .40~ " " x20= " , xlQ= '" 
" ,W· " " x40= " 

Air 'hang ... p.' 
hour 

I (la) 

I (S) 

( 
I (6.) 

I (6b) 

I (7a) 

I ()b) 

I (7e) 

I 
J 

I 

Innlt'atlon du" to ,hlmn"y" Ilue,. fam, PSV, (G,) + (Gb)" (7a) + (7b) + (7e) = [I ==,,"=:::1 
ifa pf<5Surlsa,jon test has been carrjed out or Is Intended, proceed tl> (17). otherwise contlnu_from (9) '0 (16) 

+(5) ~ 

Air perme,bllltvvalue, q50, expresseO In cubic metre, per ha", per .quare mWe of on""lope are, 

III> .. eo on-~Ir ~.rm~'!>lmv "al"~, ,~'" (161~ (117) + 20) + (8), otherwISe (18) ~ (1&) 

Numl>.r ol<ld •• Oh wltl<h th. dw.lllhg I •• helter.d 

Sheiterfaclor 

Innllntion rale Incorpontlng 'helte, factor 

Innll",llon rale modmeO lor month", "ind .p •• d: 

"" ". M" 
Monthly av."g~ wind ,peeo from Tabl. U2 

I 0,4l I 0.41 I 0.40 I 0.36 

Caleul.'" err."I"" ,Ir eha"!e rote forth. oppllcabl. ,,,e: 

Ifm.ehanleol ventlla~on' air ,hang. rate through ,y>tem 

M., '"" '"' 
4,'10 .M '.M 

0,30 "" 0.31 

Itb,lancEd "nh heat re<ove",,: .mdeocv In % allowing for In-i,Js. factor from Table 4h 

d) naturol •• nUi,tion or whol. home positive Inpu'ventilatlon from loft 

0.59 I 0.59 0.58 I 0.57 0.56 0.55 0.55 

Effeclive air ch,nge ",10- ehler (24.) or (24b) Or Il4<) or (14d) In (l5) 

0.59 0.59 0.58 0.57 0.56 0.55 "" 
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3.70 

0.11 

0,55 

0.55 

"" 
,., 4.30 

0.33 

056 

0,55 0,5G 

4.50 

Q.'17 

0.57 

0.57 

"" 

(17) 

Ila) 

'"' (20) 

(21) 

( ) 

4.70 1(22) 

0.'19 1(221)) 

058 I (24d) 

0.58 1(25) 

URN: Flot 3 version 1 
NHER Pia" Ass""or version 6 1.2 

SAP vorslon 9.92 



i.l.m.nt Gr.SS Op"nlng. Not.rea U-val"" A.UW/K Ko"al.", '" ( or.a, m' m' A,m' W!m'K kJ/m'.K '" Window 10.78 14.29 (27) 

Door ).80 loaO (26) 

Grouod noor 57.70 7.50 (2Ba) 

EKtorn,t wall (29a) 

p.rtywall (32) 

Totat area 01 exlernal elements rA, m' 

Fall'l" hoat to", W/K = r{A" U) (le) 

He,1 «Ip.my Cm. BA. ,) (2S) ... {30) + (:11) + (no) 

Th.rmal mass p."meter [TMP) In l<J/m'K 

Thermal brld~e" r(lK <PI ooieul,leo u,ioQAppendl. K 

Tot,1 fabric heat 10" 

,," "" Mm ,"' M" '"" '"' ", '" Oct , .. 0" 

Vontllatlon he.t 10" ",1",I.teo moothlv 0.33 x (25)m ,,(5) 

I 28.02 I 27.66 I 27.70 26.94 26.80 26.15 26.15 26.02 2e.4() 26.80 17009 27.~9 I (,B) 

Heat tra",for ooefflclent, W/K (37Jm + (,8)m 

I 11.00 1 70.83 1 70.67 69.92 69.78 69.12 59.12 69.00 69.37 69.7S 70.06 70.% 

Av".~. r(39)1 ... 12/12 1 69.91. I (39) 

Heat loss p,rameler (HlI'), W/m'K (~9)m + (4) 

W '" 1.21 1.21 I.n 1.20 '.W 1.l0 1 1.20 1.Z1 1 1,1.1 1.22 

Av.ra~. ~(4())1 ... 12/12 1 1.11 I (4()) 

Number of dav, tn month (Table 1.) 

I ,1.00 1 la.DO 1 31.00 30.00 3HlO 1 30.00 1 31.00 1 31.00 ~O.OO ~1.00 1 ,0.00 ,1.00 I (40) 

Annual , •• rag. hot water u"801n litre, per day Vd"ve,,!e = (25' N) • 36 (4~J 

J.w' - F&b Mo, - Ap' "" '" '" Oct , .. ", 
Hot w,"r usage 10 tRre, per d,y For •• ,h month Vd,m = factor from Table~' ~(43) 

I~'I_I""I=I_I'DI~I_ nu 8130 1 84.49 8767 

1144)1 ... 11 1 956.44 I (44) 

~ !v con"'nt of hot wale< ",ed ~ 4.16 ,Vd,m. nm .Tmj360a kWh/monlh (se. T,llle, lb, le Id) 

1-1= =- -1- ~, - -I~ 106.22 1 115.95 1 125.91 

I(4S)1. .. 12 1 1l54.04 I (45) 

DI'trlllutlon to" 0.15. (45)m 

1 19.50 1 17.06. 17.60 15.35 14.72 12.71 11.77 13.51 H.67 15.93 17.39 lB.B9 I (46) 

Water storage loss calrulated for .,eh mooth (55) x (41)m 

0.00 1 0.00 1 0.00 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 I (56) 

tF the """el contain, docile.,.,. ,olarstora~e or dedlcate<l WWHRS (561m x ((47) . V'I + (47), .1,d56) 

0.00 1 "oo 1 0.00 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 I (57) 

P~m.'l' ,Ircult to" for each month from Talll_ ~ 

O.QO 1 "oo 1 0.00 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 I (59) 

Comblloss for each month from T.~I. 3a, ~b or 30 

1 44.68 1 ,SM 1 4L43 1 38.52 38.18 ~5.~B 36.55 36.18 18.51. 41.43 41.~6 44.68 I (61) 

Total he.t ,0qUI",d forwator hoatlng "'tGul,te~ fo, e.,h month 0.85" (451m + (461m + (571m + (S9)m + (611m 

I 174.69 I 152 60 I 15B.77 I 140.8l I 136.34 I 120.0B I US.05 I 11.8.l5 I 129.67 1117.65 157.61 170.59 1(61) 
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Solar DHW InpCll calculated 0'ln8 App"ndlx G or Appeodlx H 

I 0,00 I "." I "'" I 0.00 I O.QO 0,00 0.00 0.00 0.00 0.00 0.00 0,00 1161) 
• Output from .... '" he.ter fOf •• ch mooth (kWh!month) (62)m + (61)m , 

I 174,00 I 1,2.00 I 1,6,7] I :L40,81- I 136.:34 I 120.08 11S.OS 12B.25 129.67 147.65 157,61 170.59 

1(64)L.12 ·1 173U2 1(64) 

H •• t ~.In' from .... terhMI"" (I<Wh/month) 0.<> x {O.S> x (451m + (61Im) + 0.8 x f(46)m + (S71m • (S91ml 

54.40 41.53 I 49.31 43,6> I 42.1a I ~7.01 I 35,24 I 39.49 I 39.94 45,68 48,97 53.04 I (651 

. " ". M" "" M" " . .,. ,~ "" O. ,,, ", 
Metabolic gain, (T.bl. 5) 

I 95.80 I 95,80 I 95.80 I 95.BO 95.80 I 95.80 95.80 95.80 95,80 95.80 95.80 g5.BO I (66) 

LJghtlo8 ~ain' (calculated In Appeodl. ~ equation L9 or L9,), al.o .ee T,ble 5 

I 15.13 I noM I 1O.9~ I 8.27 I 6.19 5.22 5,64 7.3~ 9,84 12.50 14.59 1S.5, I (01) 

Appll,",e saln. (""Iwl.ted In Append!> L, equ,tiOn L13 or LUa), ,1'0 ,ee roble 5 

I 167.11 I 16B,a, I 164.48 I 15,.17 I :L41.43 I 1>2,39 125,02 m,2a 127.65 136.% 148.10 )59.]4 I (oB) 

Cooking galo' (cal""lated In App.n~l.l, .qu.~on US or U50), .1'0 , •• Tabl_ 5 

I 3<.5a I 3),56 3<,5a 32,58 3<,58 3),58 ~2.58 32,58 3258 325a 325B 32.5a 1169) 

Pump "nd f,n galn, (Tabl. 5,) (-

I 3,00 I 3,00 3,00 l.OO 3.00 '.00 '.00 3.00 3.00 l.OO '"" l.OO I (70) 

lO"", e.8. """po","on (Toble 5) 

I -76.64 I -76.64 -76,64 -76.64 -76.64 -76,64 -16.64 -75.64 -76.64 -76.64 -76.tl4 ~76 64 1171) 

W ... r h •• 'I"~ &.In' (Table 5) 

I 73-12 I 10,73 I 66.36 606< 56.70 51.40 47.36 53.0B 55,47 61.:19 68,01 71.28 I(nl 

Tot.llntern.1 g,lns (66)m + (61)m + (68)m + (691m t (70)m + (7llm + (nlm 

I 310.10 I 307.75 I 296.,1 I 278.S0 I 261.05 I 243.75 231.76 2lB.44 247.70 16559 186.04 301.31 1(73) 

G Sol.r g.ln, 

A="larto. ,., Solar!lu. • .. Gain' 
Tabl. Sa m' w/m' .poc,"e d.,. .peolfle d.,. W 

orT.DI.eo- •• TableSe 

South ,0,9.1 0,6l Id 0,70 I = I 19.4l I (78) 

Ea" .0.9.1 0.63 Id 0.70 I = I a.16 I (76) 

South,.,\ .0.9.1 O.6~ Id 0.70 I p I (77) 

SouthWest xO.9 xl 0.63 1-1 0.70 1= 1(71 

Solar ealn,'" .... tl. r(74)m .. (S2)m 

I 118.2~ I 202.17 278.07 ~4.5,90 3S7.90 laS.IO 37U9 34U.09 3Ul,65 I-n9U 141,77 101.07 1183) 

Tot,1 Rain, ·Iotornal and ,olar (731m + (83)m 

41833 I 509,93 574.57 624.70 648.95 628.B5 604.U5 '78.5~ 549,35 489,48 427.81 401,38 I (a~1 

Tempo"'tur. during h."lns p.rlod, In ,h. living .... from Tabl. 9, 1hl('C) 

". "" M" '", M" ". '" .. '" 000 ,,, ", 
Um~.'lon Factor Ior galo, fOf IIvln~ are, nl,m ( ••• Table 9a) 

I 0.99 I 0.9~ I 0.97 I 0.93 I "" 0,66 "~ 0.53 0.77 0.9> 0.99 1.00 1(86) 

Me,n Intern,1 temp of living .re, n (,'ep. 3 10 71n Table 901 

I 19.7S I 19.9a I 20.2, I 2JJ.51 I 20.82 20.96 lO.~9 2(1.~9 lO.91 20.58 2O,ll 19.74 I (87) 

T omp.ra,ur. durln~ h.atlng p.rlod, In 10. r." of dw.lllng from Tabl. 9, Thl(oq 

I 19.90 I 19.9U 19.90 I 19.91 I 19.91 I 19.92 I 19.92 19.92 19.91 19.91 19.91 19.90 I (SSI 
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Utlll,"'a, f.ctor for gain. for re,t of dw"lIn~ n2,m 

I 0.99 I 0.96 I 0.96 0.90 O.1! 0.57 0.3B 

( m [nl.rn.1 temperatu,e In thor." of dwelling T2 (follow "ep' 3 to 71n Table 9c) 

U.in8 area f,actlon 

Me,n In",m,' t.mp.rature lorth. wool, dwelllrlJ! ItA. n .(1-ftA). T2 

I 19.08 I 19.32 I t9.65 I 20.03 I 20.H I 20.'15 I 20AB 

Appl~adJu"ment to the mean In""mal t.mperature from Table 4. Where appropriate 

I t9.oS I 19.11 I 19.65 20.03 I 10.31 I 20.45 

"" ", M" ,,, M., '"" Utlltsatlon factor lorgoln', ~m 

0.99 I 0.9~ 0.96 0.91 0.80 0.6t 

U"Fu'lIlIln" ~mGm, W 194)m" (84)m 

I 424.15 I 5011.~7 I 55t.07 565.47 515.98 386.,6 

Monlh,v a"erage e><""rna, temperalure from Tabl. U1 

I '" I 4.90 I 6.50 I a.90 11.70 14.60 

f '1o" ,at. lor m .... n Inlem,1 temp.,""r., lm, W !(~9)m' (9l)m - (9,)ml , 
11049.24 I 1021.25 1 I I I 91.9.11 778.09 600.92 

s".,. /)oall"! ",qu"emen~ kWI1/mo"t~ 0.014" ((!Il)m - (95)m)" (4t)m 

Sp.ce healing reqUirement ,Wh/m'fyear 

Sp.", hoot'nll 

F'a<!lon of 'pace h"-'tfrom >e""odarv/,uPPlementarv "Slem (l,lIle 11) 

Fraction of 'P". h'otfrom main ,v,teml') 

<.oFractlon.o1 space.h .. tfrom m,'n.svstem 1 

Fraction 01 total 'Jl"'ce heat from m.ln sv<tom 1 

Fraction oftotaf ,pace h'" Irom main <'I'tem 2 

Efflc[ency of moln svstem 1(11) 

lon Fob Mar 

S~d'" he.lln~ fuel (mal" '1".m tl. kWh/mDnth 

1 497.45 1 374.69 1 301.14 1 

w.t" he.~nl 

M., 
163.91 67.66 

404.63 

0.00 

I 20.48 

,,' 

'.M 

lli.'6 

16.60 

26B.47 

'" 

"" 0.68 0.92 0.9~ 0.99 1 (89) 

1 (90) 

I 

20.48 20At 20.04 t9A9 t9.04 1 (92) 

lO.4B 20.41 20.04 19.49 t9.04 1(93) 

'"" 
., '" '"" 

,,, 

0.48 0.71 0.93 0.98 0.99 1i94) 

177.25 397.45 45l.Q6 420.48 399.81 1 (%) 

16.40 ".00 10.60 7.10 ". 1 (96) 

281.65 437.60 658.B2 6'1.B5 11043.88 1(97) 

19a) 

(99) 

(202)«1· '''::.:'';::' : E:~~5 1202) x ( 

'" '" '" N.. 0., 

0.00 000 16l.90 1 344.87 1 513.05 

I(2Ujl.5,lO ... H: 1 2426.67 1 (2ll) 

£ffide"'y "fw,ter heater 

[1~"~,~o~Ic:"";, .• ";c]:J',;,~.:r:J~,,j;CQ'""";c]:J""".:r:.,o""OQ',O",.:r:J"""Cr:"';·"'O:::;"'j.":r:J,,'·',,Q1 (217) 
Water hoatlng fue~ kWh/mooth 

Anny.f wto', 

SP'" h •• tlog fuel· main ,ystem 1 

Water h.'~"Q fuol 

EI.ttrlclty forpump~ fam aod .foot'[' ke<p-hot {T.ble4~ 

""n",1 heating pump or wa"'r pump within warm .ir h •• tlng unit 30.00 
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(230el 
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16"6 "01"" d1tS 
1"1"9 "01"'" 10"."1t "'Id ~]HN 
l "O!"'A U'IJ :N~n 

(1)91) I 
(19"l) I 

(ta) I 

(w) 

(la) 

(3ge) 

{,gel 

(S911 

(V9l1 

(m) 

lO"£ 

• LO"< 

1 = ['\>!Il) + [f91) + (=1 + (,91) 

,6"IOSI In 

~S"0961 • ~"I"' 

".A/~M11 
AI'·"l ..... ·UJIJd 1010., "'.UJjJ~ 

• 
• 

W6, 

l6"vtn" 

39"BH 

E6"8E 

U,"L96 

S1"i:I>V 

9Hz.; 

".AI'OJ3~ 
'UOI"IW] 

·(tr)+{;:al 

(ra)"""(S91) 

15"0 

• ~S"O 

(t9l) + (E9l[ + «(911 + (,9l) 

• 

""(, 

=10'0' 

=TO"O' 

~TO"OX 

= 10"0' 

ll"O 

C" 
~MII/"oo :bi 

lOP", UOI"IW] 

6lH 

6lU 

~n 

8~"' 

J.oA!J I'''' o>~d lonJ 

'" 

1 = (qL£l)"""{I£I) + (I,ll + ("m)"""(UI) 

(m:) I OO"SL 

(OO£l) OO"Si' 

, 
, 

• 
• 

• 
• 

• 
• 

• 
• 
• 
• 

S·H'd 

U"l91 

00";1: 

09""OI 

19"n~ 

"'Af~M~ 
A~""l 

H"l91 

OO"S, 

09",SOI 

L9"9l~ 

"oAf'.lhvl 
AI.'OU] 

n"L91 

OO"SL 
------
On~Ol ------
L9"9ltl 

J •• A/'IMII 
lonJ 

"."!~UJ!~M~ "I'" All""" "'"wpd ~"III.MO 

JNhf~M~ .<JjJ,"a "","!Jd 

~U!I~~!I'''l i..lPI1P.13 

'U"I PU" ,dwOd 

" --'"-" 

~""'''~ ",,'M po, ''''~s 

8u!\o.~ J"I"M 

1 "'am' "I'"' BUI1 •• ~ .,ods 

P"'q 13 

(t, "O!p.,) 8u!1'1 13 

'"1"13 

.,,,, UOI"IUJ. 'OJ ~"III.Hla 

jOMflI~ "0) 11qO.i 

~UI1~~!1 JOJ .!:1PlJp"a 

'U",p""dUJnd 

~UI".~ mOM pu, .,odS 

~UI".~ J"lOM 

I w"l,M UI'"'" BUII""~ ",ros 

pU'Q dV, 

(£1 "01"") 3"!18J dVS 

a"I"dVS 

tJJ~) 101") 1'0' A~"u] 

1'0' hBJ.u. 1'10J. 

,;o!I,,~, 8UIPU"I' I"U"llIPPV 

~"11lI311 JO) AlI'~ml' 

,u'J pU"'"W"d 

lrull".q '.I'M 

"I w"l,A, ulow· ~"no.~ ;""dS 

'.'" 11' J") I$,.u. POJaAll'P 1010J. 

h XI ~".ddv) ]full ~!II ]0, III P 11".1] 

JOoAf~M~ '<NIoq' ~~1 JOJi..lP!J".I.I'IOl 

"'J "nIJ J"lIoq 



TER Worksheet 
r ,sign - Draft ONHER 
Thl, de.slgn ,uDm;,,;on h" b,on carried oul using ApPTOVOd SAP ,ottw.re. II h" been prep.red rwm pi'"' .nd 'poemca.lon, and m.v nol refled Ih. 
property a, oo"$Iruct<d, 

Low .. ! occupfed 

Total Iloor area 

Ow.III"& volume 

Num".r 01 <hlmney, 

NumD" of open Ilu", 

Num'" of Interml"ont fan, 

Numb" of p."lv. v.nlS 

Numb" of fluele" gas "res 

(to) + (1D) + (,c) + (1d) .. (1")=1 

Ar .. (m'-) 

74,27 I (1<» , 
74.17 I (4) 

1 kli'lt~:~jt-.. -, ," 11 ,7U'. 
lt~WRl!N'::' ' ,;.: "H.i~,j~i20~5 

A"~r·ie.t·"'V Volumo (m') 
hol,gl)t (m) 

2.50 I (2,) laS,6a 

(30) + (3b) + (le) + (~d) ... (lo) ~ I 185.68 

m' porhou, 

0 ,W, " 
" .20= " , ,W, '" 
" .10= " 
" .40= 0 

Air oh.n~ .. po, 
hour 

I (J.) 

I (5) 

I (B.) 

I (6D) 

I (7a) 

I (7,) 

I (7e) 

J 
I 
I 

fnfillratlon due to chfmney,. flue,. Fan,. PSI', (6a)+(6b)+(7.) + (7b) + (7e) = [I ==,"wC::J 
If a p,.,,,,,,I,at/on <est ha, been carried oul or I, Intended, proceed 10 (17), otherwise ront/nue from (9) fa (15) 

+(5) = 

Air ~"me.bllltvvaluo, q"O, oxpre.s,ed In rook metre> ~.r hour P" 'Quar. mOlr" of onvelope area 

ff ba>e~ on ilr permeability •• Iuo. thon (18) = «17) + 20] + (e). otherM,e (16) R (16) 

Number of .Ide, on whidl the dwelling I, sh.lter.~ 

Sh.lter factor 

Infiltration rate lo,oq>or.'lns ,~elt.r factor 

~ ·"Ion rate mo~lfted fOT monthly wind speed: 

"" , .. ", M., 
Montlllv a.eroHe wind ,peed from Table Ul 

5.00 4,90 "" 4,;0 

I MS 0.44 I 0.43 I 0,33 I 0,3S 

Calculate eFfective 'ir m,nge rate fur the ,ppllcable ,.,e, 
Ifmern,nic.1 ventlla~on: alf dlange rate throuSh 'I,tom 

". 
3.80 

0.33 

;.so 

0.33 

ffb.'an",d with he.t rOUlV'ry: offlclency in % allowjng forln-",. r;.Clorlrom Tabl. 4h 

d) n "ural ventilation or Whole home pwttlve Input wn,ll.tlon from loft 

0,60 I 0.60 0.59 I 0,57 0.57 0.56 056 

EffecliVe"1f change r.te - enter (Ma) 0, (Mb) or (24e) or (240) in (15) 

0.60 0,60 0.59 I 0.57 I 0.57 0.56 056 

Page1 

1,70 

0.32 

". 
4.00 

0.35 

0.56 

056 

I (17) 

(18) 

,=="'~~ (19) 
1- (0,075 • (1911 = (10) 

(18) >(10). (11) 

"" 
4.30 4,50 4.70 1(22) 

0.38 

OSI 

0.57 

0,39 0.41 I (21b) 

0.58 0.5a I {£.Id) 

0.58 0.,8 I (lS) 
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EI.m." ,.- Op.,ln!" 1>/""00 U-.,Iu. A.UW/K .-value, A. <, 
... a,m' m' A,m' W/m't< kJ/m'.K .,' ( 

Door " I 1.00 I = )") 

Wln~ow " I 1.33 I = (27) 

E",m,ed floor 0.13 12gb 

E"'ern.'w.1! 76.20 I " 12~.) 

Part, wall ", I x 132) 

Total .re. of external elemen" ~A, m' 98.80 (ll) 

Fabnc heat loss, W!K ~ IIA x U) ) ). ,I , (ll) 

Heal "'pocity Cm = ~(A' <) , , ,. ) Il~) 

Therm,1 rn,,, p.rameter (TMP) In kJ/m'K (l5) 

T~.rm.' orl_sos, Ilex 'V) ",'cu,.teo u,lns App.odl" ~ (36) 

Tot, I fabric h""t ID» ) ) (37) 

"" "" ." ", Mm '"" '"' ,~ ", ,. 'm 00, 

YeIltll,tlon he.tlo" calcul.ted monthly 0.33 "(Z5)m" 15) 

I 36,7~ I 36,49 I 36,26 35,17 ,4.97 34,02 34.02 33.84 l4,l9 34,97 lSla 35.81 I (18) 

H •• ttransrer ooetnclen~ W/K (37)m. I,S)m 

I 82,S7 I 82.64 I 8l.41 I ~1.n aUl 80,16 80,16 79.99 80.53 81.11 81.52 Bl.96 (~-

Aver.go 1:139)1 .. ,11/12 I 81.31 I (391 

H .. tlo" p,rameter IHLP). W/m'K (,9)m + 14) 

1.12 I 1.11 1.U 1.09 '"" 1,OB Loa 1.08 1.08 I 1.09 I 1.10 1.10 

A""rag' : 1:1401L ,11/12 1,09 I (4()) 

Num,e, of ~'Y' m month (Tabl. I.) 

I 3:1.00 I lS.OO I ,~_OO 30_00 I 3100 30_00 3~.oO ,1.00 30.00 I 31.00 ,0.00 31.Q0 I (40) 

A"umod o<",,~,nty, N 

l\"n",I •• e",ge ho' water usage I" Ill"" per day Vd,ave,.s __ 125 "NI. 36 

"" '"" ,M .. Apr-- M" Jun- '" .. '" '" ,,, 
"" Hot water usage In Ill"" pero.~ for each month Yd.m ~ f.,!or from TobloI<" (43) 

1144) 

Enerav content or hot water ",ed "4,~~' V~,m" nm. Tm/3600 kWh/month (see Tablos Ib, le ld) 

I ~.~ I lUl.I.6 Ill,3S I H5_19 113.72 I 95.54 I 8B.53 I 101.59 I 102.81 119.81 130.78 I 142.02 

~(45)1 .. ll H14.44 I (451 

DI,,,'lIu'IQ" 10" O.~' x (4'lm 

I 12,00 I 19.24 19_85 I 17_31 1661 14.33 13.28 15.24 15.42 17.97 19.62 2UO I (4&) 

Water >!orago 105' calculated fore,eIl month (55) x (41)m 

0.00 I 0.00 I 0.00 I 0.00 0,00 0.00 0.00 """ 0.00 0.00 "" 3.00 1156) 

IFthe ,",ssel contain, d.oJcated ""I" 'torage 0' o.~I"'t.d WWHR5 (56)m, [(47)- V,] + (47) •• ,,. (56) 

0.00 0.00 I 0.00 I 0.00 '"' 0.00 0_00 """ 0.00 0.00 ".00 0.00 1157) 

P~m.rv circuit 10" for.ach month f,om T.bl. 3 

I 0.00 I 0_00 I """ I 0.00 0.00 0,00 0,00 '.00 0,00 0,00 0.00 0.00 I (59) 

Comlll loss foream month from Table 3a, 3b 0' 3c 

I 50.39 I 43.86 I 46.73 I 43,45 43.06 39.90 4.U3 43_06 4:t45 "n 46.99 50.39 I (611 

Tot" h,atrequlre(l fo, wale( he.tlog '.'tUl."o for •• ch month 0_85" (45)m + (~6)m + (57)m + (59)m + (61)m 

1_lmu __ 1 __ -1-1-1-1- - = -I_ 
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Sol., DHW Input calculated u,lng Appendix G or App.n~l. H 

I 0,00 I 0.00 I 0,00 I 0,00 I 0.00 0,00 '.00 0.00 0.00 0.00 0.00 0.00 1163) 
( put from water heater lor e,ch month I~Wh/mon'h) 162)0\ + (63)m 

He.1 g.lo, f,om wotor he.tlng IkWhjmonth) Q,l5. [0.85 '1~5)m + (61)m) + O,B " [(46)m + (57)m + 159}ml 

,~,._,_, •• ,_.,~,_,_,_,_,=,._,I. 

"" ... M" ", M" '"" '"' '" 
,,, ." 

Mel.llolle ~aln' (f.bl, 5) 

ID,j"i.j"OI:I""'."'QI ,,,ij2'·'''LI[1''''C,,,,rf,,,.,.,.QI C""'·j"'Ij'f"C"'O:'f".,·.,.Qj,",j.·j"O[1,,"[·"'O:"".j·'·Qj""j·j"OI(66) 
U~MnR gain, lcalculated In Appendl, l, equation [9 or [9,) •• 1'0 ,ee lobi. 5 

I 19.37 I 17.20 I 1l.~~ I 10.59 I 7,92 6.68 7,22 9.39 12.60 16.00 18.67 19,91 1167} 
Appli,nce Bain, lcatwl,ted In Appendl. 1., equatIOn L13 or L13a). ,1'0 ,e. Tabl. 5 

I-I-I-I-Imnl-- - - _. _. - .-1. 
Coo'inB golo, Icoloul'led In App.ndlx L, equation llS or liS.), .1'0 S •• T,ble 5 

34.73 34.73 34.73 34.73 34.13 34,n 34,73 34.73 34.n 1(69) I 34.73 I 34,73 

( 1p .od I'n ~.I", Ifallle Sa) 

[1:!"',':JI=.,·."Cr:j.j·'"=CZ'",':J=.",,Cr:j.j·.,,==j'.'OOLr:·""Cr:j.j·ooLI:"·'oocr:.",.CCj·,·,·:J1170) 
lo"" e,g •• aporation (fable 5) 

[I :"~,,~,i,i],~,i.j.""':r:"""'""I:"""""O:3'"'"""'Q:",.,.·, .. Ci::"',""'O:3".,.j",Q:"''''·'''Oi::.,.""':J:,,,,.,,,,Q:""·'''01171) 
Waterh""tingg'~'"i'ci"j"i':"i':':Z;::Z;:J:J'''O[i",,,,rjjjjJ::I,",O:J,,,,,r,,jjJ::§''':J:J",,,r::Z;:;;:I:li,,,O 1_ 82.47 I 7~,78 74.85 68,37 63.95 I 57.98 5M2 59.87 &l5o 69,25 76,71 80AO 1(72) 
fotollnte,n,' g.ln, (661'" + (67)m + (68)m + 169)m _170)m + (7l)m + 172)m 

I 3)0.07 367.% I 353.80 3~2,40 310.75 I 289.87 176.n 281.19 194,50 ,16.11 340,8~ 359.40 1173) 

SouthWest 

NorthW." 

NorlhW." 

( . 
Nonh[,,' 

Ea,' 

A" ... f.oIoT 
Toble 6d 

0.77 

0,77 

0.54 

0.54 

0,54 

0.54 

• 

,." 
0' 

. ~ , 
• 

Sol"flw< 

VI/m' 
, 

.pec[fio data 
orT,bl.6b 

" 'I'ooHlod,to 
orT,ble6. 

Goln' 
W 

179) 
181) 

181) 
174) 

(75) 

(76) 

Sol" gOI"' In watt, ~(74}m ... (82)m 

I 4441 I 86.77 147,92 231.73 303.43 320.44 300,96 244.59 176.52 1Ol.80 36.70 1183) 
Total gains -lntern,1 and ,ola, 173)m + ISllm 

414.49 I 4.14.13 I 501.72 I 564.13 I 614.19 610.32 577.67 527.77 471,02 419.91 '196,04 '96.U IIM) 

T ~mperature during heating p"nod' In tho IlYing arOll from Table 9, Thl(,C) 

". I.' M" ." '"' '"' 
l)UII,ation f,<:tor for g''"' for lil'in~ or .. nl,m lsee Table 9,) 

1.00 I 1.00 I 0.99 I 0,98 I 0.91 U.76 0.59 

Mean Intern,1 temp of 111'f"~ or., Tllsteps :I to 7 in f' bl. 9<) 

1.9.71 19.88 [ 20,11 I 10,45 10.75 lO.94 20.99 

'"' '"' 
0,66 0.90 

lQ.S3 

."' 
'.00 1.00 1186) 

20,45 20,06 19.75 1187) 
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Temp.raMe during healing period. In the r.,t of dwellln~ from hble 9, TIl2['C) 

1 19.99 1 19.99 I 19.99 1 ,0.01 

U~II"tlon foClor For gol"' for rost of dwolllng "2,m 

1.00 1 1.00 1 O,~9 1 0,97 0,88 

20.0l 

D.67 

20.01 

D.54 

20.01 20.01 

0.85 0.98 

10.00 

1.00 

20.00 I (BB) , 
1.0D I (89) 

Mean intemallemp"flllure In 'he ""t of dwelling Tl[foIlow sI"", 3 to 7 in Table ge) 

'~,~,i'~':J,j,i,i,i,i' j'"i"i,6Ic,i,i'~':J1 j"i.,,,CII :,i,i.,~,:J,j",.j',':r=","'."'CC"'"""'22'~'~"~S'"~"'~~'l"j·;1'51 (90) 
Uvlog .,e, frodjon living area + (4) 0.42 1 (91) 

M",," internal lempefll,u,elo, 'he whole dwelling flAxTl +[l-ILA). n 

I 18.94 1 19.09 I 19.38 1 19.80 1 20.17 1 20.,8 20.42 20A2 20.27 19.81 19.31 18.92 1 (92) 

Apply adju'tment to Ihe ,"eon Internal lempe"'tlJrefrom l'ole 4e where approprl'te 

18.94 1 19.09 1 111.38 1 19.80 20.17 ZO.3B 20.42 20A2 20.21 19.B1 19.11 '8.9l I(~~) 

". '" M .. ", M" '". '"' '" ,., ,- ,", 

Utlll .. ,lon ('CM rOfS,lns, ~m 

Ci","":=I' :r'.OOCr:::"·'''CC'''''c]U"""',C][J'"'"':J[J'"·'"':J:J"O",:r'''!"'Lr:::"'''Cr:::'''''CC',·OO§;:]1(94) 
U,eful g,ln" QmGm, W (94)m x (EI4)m 

1 413,41 I 451,04 I 496.'8 543,59 542.30 431.69 ~01.24 311.74 406.13 410.68 ,94.10 3~5.29 1(95) 

Monlhlv a"""'go extemal'emperatu", Irom Table UI 

4.30 1 4.90 1 6.50 1 8.90 

Sp'ce healing reqUirement kWhjm'/veo, 

Sp.", h •• Urti 

11.70 

fr.elion ~r -,pa<,,,,heat from ,eronda"l/,upplemenlary ,yslem ('~ble 11) 

Fraction of 'p". ho.t from malo 'V"'m[') 

Fra"loo of .p.,. h •• , from main 'V,"'m 2 

Fraction of totol 'P''''' hea' from main 'y>lem 1 
Fraction of to,,1 'P''''' hoa' From maIn ,y,"'m 2 
Effld'ncy or malo 'y".m 1(%) 

". '" M .. 

SP''''' he.tlOR fuel (m.lo 'y"em 1), kWh/mQ"'h 

M" 

6lo9~ 51/1.201 450.H 1 264.35 11547 

w.!., h •• tlnS 

14.60 16.60 

0.00 

'"" '" 
000 1 0.00 

16.40 

0.00 

'"' 
""' 

14.10 10.60 7.10 
( 

4.20 1[96) 

'" 

25o.~0 433.13 603.42 

2(98)1 .5, 10. ,12 ~ I 
(981*(411 

3141.0, 1 (98) 

4l.l9 I (!l9) 

l_..i'·oo 1 (201] 

(202) 

[202) 

1(204) 

I "9°' 
112bor 

(202) .[1- (203)] 

(202) "(203) = 

'" 

0.00 

93.40 

"" 
000 1 268.09 1 463.74 1 646.06 

1:[211)1 .. 5,10 ... 12» 1 3361.99 I (nl) 

£ffldeo,v OfW'I;"j"i'~"~"'IE",:r:"iICCiiCi[I",,:r="iiiO:J"'i[I:®:,,:r]<"'CJ:J,"O:::I:E![I}j"':::J I_[~' = •• ______ =, •• 1_ 
W,,,,, heating Fuel, ~Wh/moo'h 

1224791 L966B 20554 LS435 182.69 168.67 161.60 18014 18211 193048 2tE.BI 219.32 

Annu,llot,l. 

Spoce heating fuel· main ,y<tom 1 

1:(219')1. .. 12 2103 23 1 (21~) 

URN, FI,t4 ve"lon 1 
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Elect~dty fo, pUmp'_ tan, ,od .Ioctnc keep-hot [roble 4~ 

central heating pum~ ",waW pump within warm air heatine unit 

( ')011" "u. mn 

Total electrlcltv fort11e '.()VI!, kWl1!veor 

Elo"'ldty for lighting IAppend .. l1 

Total doll"or." on"I!V For.1I us" 

Space heatlog - main sy,tem 1 

Water he'~rIg 

~ump,"nd fan, 

EI"'trlclty for lighting 

Addltbnals\andlng ch.'!!", 

Total "norgv c<»t 

( rgy co,t rae,or (ECf) 

SAP ",Iue 

SA!' .. Un~ (>onion 13) 

SAP band 

Sp'''' healing - m.ln ,v,tem 1 

Water h • .,lnR 

Space .nd wato(l>eatln~ 

Pump' 000 fans 

EIW"ctv fi)r lighting 

Tol.1 CO" kg/year 

Ow.lllng CO, ,mission rate 

r ,Iuo 

H fatln~ Isectlon 14) 

EII>,nd 

5pa'" heaUos - m.ln "",'em 1 

Water he.tlog 

Spa"" ,od walor hoatlng 

pump,.ndfao, 

Elect~cttv for ll~hlln8 

Prlm;ry "no'llV ,Wh/year 

Dwelling prlm;rv enor~v rate ,Wh!m2!vear 

l_I 
kWh/va., 

3,6l.99 

Enorgy 
kWh/V'" 

. ,." . I· 75.00 

I 342.07 

En°'llV 
kWh/y ... 

Page 5 

1 -

I 

, 
, 
, 
, 

, 
, 

, 
, 

, 
, 

, 
, 

(230c) 

(230e) 

r;;;;>;"~"~"c:::~11231) 

Illl) ... 1221) f (231) + 1""' ... '."'"'" [= 1232) 

1238) 

Fu.1 price 

3.4S ,0.01= 

"0.01= 

.0.Ol~ 

,0,Ol· 

(240) ... {242] + (MS) ... (2S~J = 

Eml .. lonl,,,., 
~g CO,/I<Wh 

O,ll 

0,22 

(261) + (262) + (2631 + (264) = 

O.5l 1 

U52 1 0 

,. 

P~ma,v f.etor 

1,22 

1,U 

(261) + (262) + (263) + (2041 

;0' 

3,07 

fool 
,.,H/v·ar 

Eml"lcn' 
Iq: CO.Jv·ar 

P(lm'rv Enargv 
kWh/voor 

11140) 

11247) 

(249) 

1250) 

(251) 

1:<55) 

(261) 

(204) 

(265) 

(267) 

(2681 

(2711 

(1.73) 

U~N· FIot4 v."lon 1 
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TER Worksheet 

Thl, de'isn ,ubmlsslon hos been carried out u,lnsAppro,ed SM software. It has b •• n prepared from ~I.n •• nd ,pe<mcatlon, ono m.y nol r.n." th. 
property a, con'I,ucted. 

t_~_,,,,·~' ,~,~, -i l M!_J~h~_~-~;_';~ -
f'W\f~:'t::~ ,""" .. ' 1 [ __________ ~" 
t AMk~ .,'.' .: ' .. , i r Fla!_5_4;' 4;_o~ki~nd~ -Ro~d ~ a,o~I~~ -aRi-_:is~ 

Lowestocrupled 

Totol flo", or", 

Dw,lllng volume 

Numbe, oFchlmnev, 

Numbe, of opon fluo< 

Number oflo""mlneOI Jan. 

Number olp",;,e veol' 

NumDerof Iluelo" la, flro< 

ArE. (m') 

(ta) + (lb) + (le) + lid) .. (1") c I 
, 

A"" .. go ""'oV 
~.lgIl'(m) 

Volumo(m') 

J 
I 
I 

I::=,".'""=JI (2.) 131.38 I (3.) 

(3.) + (ll» + (3<) + (3d)..,(,n) ~ I nU8 liS) 

m'perhou, [-

" ,~" " (6" 

" x20= " (6b) , .!Q= '" (7,) 

" ,'Q~ " (7b) 

" ,40= " (7,) 

AI''''''"go.po 
hou, 

Inmtrallon due to ,hlmne~s, fiue" fon" P5V, (6.) + (6b) + (7a) + (11)) + [N c [I ::::::',"=:::J 
!fa prossuriso!ion "''' ~(JS b"n carrl.d out arl' In,"nded, pr<=,d '0 (17), a'hmvise continue/ram {9} '" (16) 

"" H8) 

Air permo,blllty v,lu" qSO, •• ",.",d In cubic mW", per hour persqu"e melre of envelope.rea 

If ba .. ~ "0 ai, p.rrrle,bilily;'OIU., lI,et\-j18)-..-[(l1)-+-lOj + (B), olhorwl,. (18) c [16) 

Number of ,Id" on which the dwelllngl, ,heltered 

Shelter factor 

In~~ra~on "'" Incorpo"'tln~ ,hell.r I,etor 

InmtratiQn rate modified for rnonthlv wind 'pe,,": ,,, , .. 
Moollllj averoge wino speed from Table Ul 

5.00 4.90 

Col ",la", eJfe,lIve ,Ir ,hang€ rate forlhe applicable c.,e: 

If mechonl<:al veo"I,~on: ,Ir change rate Ihro"9h .vstem 

I •• 

4.30 3.60 

'"' 
'.BO 

0.32 

If b,lanC€d wilh heat reoovery: effiCiency in % .llowing lor In-",e f,coor from Table 4h 

d) n'lural v"otil'tlon or """ole ho",. po,llIv. Inputv.nlll'llon fram 10Ft 

0.60 I O.S9 I 0.59 I 0.57 I 0.57 I 055 0_55 

Effective air change rale· en"', (14,) or (24b) or (240) or (14<1) In 115) 

0_60 0.59 059 I 0.57 0.57 055 0.55 

Pagel 

'" 
3.70 

0.31 

055 

0.55 

0.14 

0.56 

0.5G 

5.00 I'" 
0040 118) , (19) 

1- (O.ors X (19)) = I 
(18) x (20) = I 

0.S5 

0.34 
I"' 
(ll) 

'" 

0.37 

0.57 

0.57 

( 

"" 
450 4.70 I (ll) 

1.18 1122a) 

O.3~ 0.40 I (22b) 

"I' I (23a) 

"" I (21c) 

057 O.5e I (24d) 

0.57 Q.58 IllS) 
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ilS) / 00'0 00'0 00'0 ""' 00'0 I 00'0 00'0 I 00'0 00'0 00'0 I 00'0 I 00'0 

(95) "I" '(£.) + ('11' «(~)) x W(9<;) SIIHMM ~.I"'IP'P JD .:1"'015 JOIOS P.MIP"P '"101"00 I'"'''' '~l dl 

(9<;) I ""0 000 ""0 00'0 '00 00'0 00'0 00'0 00'0 I 000 I 00'0 I 00'0 I 
Wl,t) 'I,,) ","OW 4'0. JDJ f'>l"I"'I"" 5<01 '~'m'" JOl'M 

191") I 1"0'8, I ]:9'9! 1l"S~ 90'£1 I 06'n I snT trn I 90'n I "" I 
[g'9, 6l'91 I E98"[ I 

W(~V) x,rQ ""I "OllnQI'l'IO 

(P,'I 'QJ '.Iqe~ ... ) ~1"OW/qM~ oo9£/W.LX W" • W'P~~ B1"\>" = p.'" J'I,,",,04JO 1"0l""' MJ.u, 

(1"1") I ]:S£16 I ~Il "1(.,)1 

I 1"L"£8 I 69{)ij ~91£ 09'.£ I 9S'U W99 I J5'99 I 9S'1l I 09'Vl I ~9'LL I 69"OR I tns I 
1£\»' >, .IQ"l WOJ) JOn") w'M 41UOW 4"a 'DJ ~'P J.d '."11 U I .&, ~ m.M lOH 

'" M, "0 .,' '" ,., "", ". ." ". '" "" 
9£ + (N • Sl) = O~'JO""M ~'PJ'd ""I!I"I ,~"" jO'''''' '04 o~".M I.n"u" 

(OV) I 00",£ I OO"Of I OO']:~ I 00'0, I 00'" 00'1£ I 00 O~ OO"W 00'01: OO'IE OOW I OO',f I 
le, 'lqoll qlUDW "I "'.P)O JOQwnN 

(a,) I 00'1 U/Zl "1(O,n = all.,,,,,,, 
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{IEI 99"~S ,W VI '1""WOI' I'"'.IX")O """"I"0.L 

WJ OD"O 1= / 00, I" og'a IIOM,wOd 
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I 0.00 I 0.00 I 0.00 0.00 I 0.00 I 0.00 

output from wale' healer for each month (kWh/monlh) (62)m' (63)m 

I 166.a5 I 145.75 I 1'1.6~ I 13~.50 I 130.22 I 114.69 

""' 0.00 

109.88 m,49 113.85 

Healgaln, from waler he,tlflJ! (kWll/month) D,15 x (0.B5 x (45)m + (61)m) + 0.8 x ((46)m • (S7)m + (S9)m) 

,- - ·,.1-1- .- •• 1=1'. 

"" Co, M" "', '"" .. , '" 
Mel,bolic gain; (Table 5) 

0.00 0.00 0.00 I (63) 

:lA! 02 150.54 162.94 

r(64)1. .. 1I-1 1li54.38 

i 
1(64) 

43.61 I 46.77 I 50.66 1(65) 

'" ,,, 

ID"'["'Q:J",j'j.:r1 :"'["'DI:J".j".Q:J.,.j"C[1 :""',.D:J.,.j".:r:J""','CD",c".Q:J",j"CC".[".D:J"",,.JI(66) 

Ughtlng II'Iln, ItalaJlaleci In App"Odl. [, equallon [9 or [9a), also SO" Taole 5 

I 14.46 I J2.a4 I 10U I 7.91 I 591 I 4.99 

Appliance gains (calculated In Append", ~ equ,tlon L1~ or LB.), ,1'0 ,ee Table 5 

5.39 7.01 9.41 11.94 10.94 14.86 1(&7) 

I_I_I_I_I_I.~ _ =- __ U~ _I_ 

Cooking gain, (<<Ikul,tOO In Appendl, ~ equ.tlon U5 or Lt5,). ,I," see Yoble 5 

I~I~ ~ ~ .~ - - ••• ~ ~. ~. 3U3 1169) 

Pomp ,od f'n eoln' (Yoble So) 

'[J'~.O~'~~I ~,jO":JL"O"CCj"O"LL,.j""Cr::"O'"CCj"oj':JL".OO;;;::r:J."",LCj.jooo:::r::".oo;;;::r:J.j.,,":J1 (70t 
Losses e,g evaporation (Table 5) 

I ·70.61 I ·70.61 ·70,61 ·70.61 ·70.61 -70.61 -70,61 -70.61 -70,61 -70.61 -70.61 -70.61 I (n) 

Water heating ~'I", (Toble 5) 

[1:Jw'·'"'CID'"";';Q:J",·",.:r:;"""CD",j,j;:J~"'"'O:::C~""il:I]""·,,,,:r:J"""CD"'";":J:J"'·'"'CC","oj'DI (72) 
Totallnte,",1 eolo, (66)m + (67)m • (66)m + (69)m + I7Q)m + (71)m + (72)m 

190,6l l88,ll l77.73 I 26114 24~_59 118,4> 118.11 223.69 131,,9 149.15 268.28 281.49 1 (73) 

NO'I~W"'t 

SoulhEasl 

SouthEast 

Sola'gain,lnwaU, L(74)m .. (81)m 

"""""" I •• to, 
Tobl.6d 

A, •• 
m' 

Sol" flu" 
W!m' 

, 
.poclflcd ... 
"rTobl.6b 

" .poclflodoto 
orTable 6. 

G.ln. 
W 

1=1 7.72 1(81) 

I~I 1889 1177) 

C:~l:JI = I 39,74 I (77) 

1 66.,6 I 115.60 1 164.99 115.85 252.19 254.95 l4l.90 216.06 181,49 129.60 79.95 56.49 1(81 

Tolal 11"10' Intem,l ,nd ,o1" {l3)m + (83).0 

116.99 403.93 442 72 476.99 I 4967a 48'.41 462,10 439.77 414,88 378.75 ,48.13 338.98 1184) 

Temperatore d",ln~ ~e.tI"g ~'"Od' In thollvlng " •• f,om Table 9, ThI("C) 

"" , .. M .. "', ,,' 
Utlll"Uon f,ctor fo, gains lor IMng "" nl,m I". Table 9a) 

1.00 I 0.99 I 0.98 0.94 I 08~ 0.66 0.49 

Mean l"tem.1 temp of 1I.I"g area Tl(sleps 3 to 7 In Table 9<) 

I 20.01 I 20.16 I 20.38 1 20.66 I 10.87 20.98 21.00 

Temperot"'e d"tlng "e,tlnB pe'lod, In the "',\01 dwelllos from Ta~I. 9, Th2("CJ 

1 20.07 I 20.07 I 20.07 1 :10.08 20.09 2010 2010 

UUllsatlon factor for gaIn' for n!St of dwelling nI,m 

0,99 097 I 0.92 0.79 0.58 0,39 

Page l 

'" '" 
053 0.78 

W,9~ 10.94 

20.10 20,09 

0.43 0.71 

21,00 

o. ,,, 

0.96 0,99 1.00 1(86) 

20.67 20,19 19.99 Ila7) 

2009 10.08 20.08 I reS) 

0,94 0.99 1.00 1 (891 
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Me.1n Inlemal temper.W'" In I~' rest of dwelllrtg TZ Ifollow ,tepd to 71n T.bl. ge) 

I 18.76 I W,97 I 1919 I 19.69 I 19.96 I lO.O2 20.10 

( ,,'8 or •• fraction 

Me.n Intem,1 temperature for the whole <iw'llln~ ILA, Tl +(1 . lLA), T2 

I 19.43 I 19,61 I 19.~8 I 20.21 I 20.45 I 20.56 2Q.58 

Apply adjustment to the m .. n Intom,1 t.mperature from Table 4€ where appropriate 

19.43 19,61 19.88 I 20.21 I 20.45 lO.56 

"" , .. M" ", M" '"" 
Utilisation factor for 8al",. ~m 

I 0.99 I 0.9~ 0.97 0.9, 0.81 "" 
Useful galm, ~mGrn. W (94)m .(84)m 

I 354.85 I 398.99 I 430.31 I 441,,1 404,Ol 299.:'13 

Monll1lv •• ",ge extom.1 t.mperature from Table U1 

I 4.10 I 4.90 6.50 I 8.90 11 70 14,60 

He.t la" ra'. for mo,n Intern,l temperaWre, ,m, W [(~9)m. [(93)m ·(96Jm[ 

I 810.40 1 785.38 I 712.0 I 59376 I ~58,32 I 
( "" hoatlng requirement.. kWh/momh Q.024" [(97)m . (95)m[ • (41)m 

I 338.91 I 259.66 I 209,67 I 109,75 40,]9 I 

Spore heating requl r.ment Wilt/m' /yoar 

Sp",,,h .. Un8 

Fra,tlon ol,p'ce heat from secondary/,upplem'ntary 'v<tem (table 11) 

Fra,Uo" ohp."" heat from main svstem(s) 

Fraction of ,p,ce heat from molo 'v<tem 2 

Fra,tlon altot.1 spore heat from main 'Vmm 1 

Fra,UOn of toto I 'P"I>'.h'.t From m.lnsnt~m 2. 

EffiCiency of main ,v,tem 1 (%) 

, .. M" 
Space heatlflg fuel (mal" 'V,tom 1), kWil/month 

(' I ,62.87 I l78.01 I 124.49 

Waterh •• tlnt 

Efflclencv ofwator heate, 

I 86.80 I 86.49 s,m 
Water he,tlng fuel, kWh/montlt 

Annual tolol, 

Spaco heating fuel- main system 1 

Water healing fuel 

I 117.51 

M,54 

EI."'I,lty for pumps, fan, and elecmc keep·hot (Tabl. 4~ 

M" 

41.lS 

82.48 

",n'ra) heating pump or wa"" pump within warm air heating unit 

bolle, flu. fun 

Total electricltv for the ,Ilove, kWh/year 

I 

308,37 

M" 

0.00 

BO.30 

Page4 

I 20.58 

'"' 
0,44 

104.09 

16.60 

lOS,83 

0.00 

'"' 
0.00 

80.30 

I 10.10 

lO.5~ 

lO,56 

'"' 

"" 
213.75 

16.40 

215.64 

0.00 

,~ 

I 0.00 

80.30 

<0.04 I 1971 I 19,17 lS.73 I (90) 

LMnpre.-o-(4)" I 0,54 I (91) 

20.52 20.;!l 19.77 19.40 119!.) 

lO.51 10.12 19.77 19.40 1193) 

'" 
,. ", ,,, 

0.7, 0.94 0.99 1.00 1194) 

109.09 356.66 34,.87 337 Al 1 (95) 

14.10 10.60 ,.w 4,20 1 (%) 

333,87 503.62 66710 804.86 1 (97) 

I '00 109.49 232.73 347.77 

):(98)1 ... 5, 10 ... 11 ~ 1 1648,39 1(93) 

198)+(4) 1 11.37 1 (99) 

0.00 I (i.Ol) 

1-ll(1)" 1.00 i(M) 

0.00 (202) 

(102) '11.1203]) = 1,00 (20~1 

(lOl) '(lOl]" 0,00 (205) 

H40 (206) 

'" ,. ,., ", 
0.00 117,23 I 149.17 17135 

):(211))".5,10 ... 12 I 1764.S7 I (211) 

80,]0 "" 86,1~ 86.91 I (1.rJ] 

30.00 (230e) 

(230el 

C::J".~""CJI (231) 

45.00 
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Electricity for lighting (Appondl, L) 

Tot., ""iI'.re~ energy rot.1I U,e, 

Sl'Ore healing - main ,vstem 1 

Wat.r he.tln& 

Pump,.ndfan, 

Electr1clty for lighting 

Addltlon.1 ".ndlngclmae, 

Toto' energy cost 

Energy ,,,,t dellaror (Taille 12) 

Energy co" factor (ECF) 

SAP"lue 

SAP rating (,ectlon 13) 

SAP b.nd 

space healing - malo svstem 1 

Water he .. log 

Space and water h"tlng 

Pump.anofahS 

Electrlcltv fur lighting 

Total CO~ Kg/y,,, 
Dwellln~ CO, om',,'on ",te 

-, El v,Iue 

El r.tlng (,ectlon 14) 

Elband 

5pa'. h •• tlng - m,ln ""tern 1 

Water heating 

Spa", and wa"r h"tln~ 

PUmP'""~ fan, 

EI,clfitity for IIghrln~ 

P~m.rv .norgy kWh!v,ar 

Ow.lllng prlmarv onere-\' rate kWhJmUV .. ' 

F".I 
kWh{"",, 

1764,87 , 
1970.(13 , 

, 
, 

Energy 
kWh/y&" 

1764.81 , 
1970.03 , 

7,.00 , 
255.3S , 

Energy 
kWhjy." 

1764.87 , 
1970.03 , 

15,00 , 
255,,5 , 

Fu.1 prl,. Fuel 
""Hjy ... 

3.~8 .0.01 = 

'" .0.01 = 

.0.010 

,0.01 = 

,. 

"' I (2$8) 

• I 

Eml"I," f.<t", Eml,,'.n. 
k.!OO,{kW~ kRCO'/VO" 

0.22 • ~81 21 1(261) 

0.22 425.53 I (l64) 

(261) + (262) + (263) + (26~) = I 806.74 I (lOS) 

O,'~ 

O.s:l 

i.n 
1.22 

• 32.9~ 1(267) 

(l6~) 

(265) ... (271) (172) 

(272)+(~1 (273) 

• (261) 

(l64) 

(265) 

• 1167) 

• 1(2-68) 
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TER worksheet 
("~sign - Draft ONHER 
Thl, o.,lgn submission h" been carried out ",Ine A~~ro .. d SAP ,oftwore. It h., been prep,red lrom pl.n, ,no 'pecIITcatlon, and moynot refie" the 
property., ron"rucled. 

~J\_hl!W;i(' . A\ 'j [.~'.~o.~~~'~~i< 
t";'A~~±nfrb.1 [ . .. -

lowest occupl,d 

To!.1 Uoor aroa 

Dwell,osvolume 

, , 
Number of chimney' 

Number of opon nuo, 

Number of Interml!tent rao' 
Number of pa"lve \rent, 

Number oFllu"e" ~a< fire, 

(10) + (lb) + (U) + (101. 

Ara. (m') 

51.70 I (1,) • 
(1nl:! 57.70 I (~) 

'. 1 iAl!!!ll!>,"'I/, 11"" 
····1 ! .• ~ }:~~.,~~ 1 .. 25io~~~~ .. 

Avolop ".raV Vol"m~(m') 
holgnt (m) 

2.50 I (l,) • H4.25 I (3a) 

(3.) + (lb) • (le) + (3d) .. (3n) = I 144.25 lis) 

m'p.rhou, 

" ,~, , I (60) 

" .20= " I (6b) , .10= '" Ill.) 

" .W· , I (7b) 

" .40= , I (7c) 

AI, th.ng .. po, 
hou, 

Inllltr.tlon due to chimney" flue,_ 1'"'_ PSVs (6;r) +(6b) + (7.) + (lbl + (7c) = [I ==','C::J 
ifo pressurisation 10$( ha, b",," """led ou' Or I, Intende'" proceed,o Il7). otherwl,e coml""" from (9) to (16) 

0.14 I (S) 

A'r permeabtllty """0, qSO, "prossed In cubic metres per hour per 'qu"e motre QFemrelope "eo 

Numb.r of ,Ide, on which 'he dwellln8 Is ,helterod 

Shelter factor 

Inllltratlon rate locorporating ,helter I.,W 
, .. 'ration ,,\:€ modl~ed lor monthlv wind 'peed: , 

", ". M" ", M., ., ., ~, " 
Montllly .verage wind ,pee~ from TBble U2 

I 5.10 5.00 ", f" '" 3.80 3.80 ~JO .. , 
Wind hetor (n]m + 4 

1.28 1.2S 1.2:1 1.10 '"' 0.95 0.95 0.93 1.00 

Ad]u,led Infiltration rate {allowl"& For ,holter and wind foetor) (ll) " (<<.jm 

I OA2 Q.4O I 0.36 I 0.36 0.31 0.31 0.31 I 0.3, 

C.lwlate effecU"" ,Ir ch.n!!" rate Fm the applicable eo,'" 

II meoh,nl,"1 ""n'II"lon, .Ir ch,nge rate thr,,"gh >v".m 

!fb,l.nced with heat recover'I' otflclooCV In % .llowing For ,n·v,. I"tor from lobi. 4h 

d) n,tu",1 ventll,tlon or whole house po.siti"" inputvenWatlon lrom IQ~ 

I ", 0.59 0.58 I 0.57 I ';0 0.55 055 0.55 0.55 

Elfe""'_ air chonge "te enter (240) or (241)) or [24<) or (24d) In (15) 

0.59 0.59 0.56 ,;; I 056 055 0.55 0.55 0.55 

P"IIe 1 

5.00 (17) 

0'>9 (18) , (19) 

t - [0.075, (19)] = 0.85 (lO] 

(18] X «0] = 0.33 (21] 

,. 
UO 

1.08 

,,; 

0.55 

, .. .. , 
4.50 4.70 I (ll] 

t.n 1.18 Ima] 

,;; 0.39 I (Ub) 

W, I (ll,) 
'I' I mo) 

0.57 0.58 I (Md] 

0.57 0.58 I (25) 
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Elomont ,-, O~.nlngo Net "e. U .... lu. A,UW/K ~ .... Iu., Ax., 
..... ,m> .' ,.' W/rn'K kt/m'.K "~ ( 

Window 9.75 xl 1.33 I ~ I U.9~ (27) 

poor 1.80 " I w, 1= I 1.80 (26) 

E",ern,1 w,n 5585 " I ''" 1= I 10.05 (ma) 

~.rtywall 13.30 d 0.00 I ~ I '00 (32) 

To\,1 "e, of extern.1 elemon\$"fA m' 61.40 (31) 

f.b~c he .. lo", W/K = rlA" UI (l6) ... (~0) + ( (33) 

He" ca~acltv ern = HAxx) IVI) ... (30) , , , I (34) 

Thermal rn." paramet'" (TMP] In kI/m'K 

Therm,1 brklges: I(l, 4') calculated u~n~ App,nd" K 

Total F'ilrle h.at la" 

"" ". Mo< 'e' M., '"" '"' '" '" 
V.ntllatlon hoot 1o" ,.Ioul.tod monWV 0.13 «15)m .(51 

I l8.0l I 1.7.86 I 1.7.70 l6.94 26.80 26.15 26.15 26.02 26.40 

He" transfer ooefflclen~ W/K 137)m + (~8)m 

I 59.36 I 59.20 I 59.04 58.28 58.14 57AO SlAB 57.36 51.74 

Average 

Heat loss parameter (HLl'j, W!m'K (39)m + (4) 

AVer"~e 

Number 01 days In month (T.ille la) 

31.00 18.00 I ~1.00 30.00 I 31.00 0000 I 31.00 31.00 I ~o.oO 

A"umed occup,ncy, N 

Annual ,v"'g" hot w".r "sag' In litre, per dav Vd,average = (25" N) + 36 

"" , .. M .. M" '"" 
,., 

Energvconteo, of hot water used = U8 K Vd,m x nm K Tmf3600 ,Whjmonlh (see Table, lil, le Id) 

I 130.01 I 113.71 117.34 I 102.30 9B.16 I B4.71 73A9 I 90.01 9U5 

DI,trillLJtlon loss 0.15 • (451m 

I 19.50 I 17.06 17.60 I 15.,5 14.n 12.71 11.77 H.S1 "" Water ,\oraee 10» eokula'ed for each month (55], (41)m 

I 0.00 I 0.00 I 0,00 I 0.00 ""' "00 ""' 0,00 0.00 

IF 'he """,I ,ontal", d.dICO!.d ,ol.""'''ge or d,dlcated WWHRS (56)m x [(47) V,) + (47). else (56) 

I 0,00 I "" I ""' I 0.00 '.00 0.00 "00 0,00 0.00 

Prlmaryclrrolt foss for each monlh from Toble l 

0,00 I 0.00 I 0.00 I 0,00 ""' 0,00 '.00 0.00 0.00 

(omilllo" lor e,eh month from T.bl. 3., ,b or 3< 

I 44.63 I 38.89 I 41.4, I 38.52 ~2.18 ~S.~8 ~6.55 ~a.18 36.52 

Totol he.t required forwator h"tlng e,feul.ted for each ntQnth 0.a5 x 145)m + (46)m + (51)m + (59Jm + (O:I1m 

133) + I 
00. ,-

26.30 17.09 

56.14 5B.43 

H,9)1 .. 11./12 -I 

I ~1.00 0000 

", ,,, 

106.22 I 115.95 

r(45)1 ,,1.2=1 

"" 17.:19 

0.00 0,00 

0.00 '.00 

0.00 ".00 

41A3 41.66 

00, 

1.7.>9 

58.73 

SS.l3 

I ~1.0D 

00, 

125.91 

1154,04 

\8,89 

""" 
0.00 

0.00 

44.68 

(l5) 

(361 

1371 

I (lS) 

H3~ 

1001 

I (40) 

I 

142) 

14~) 

( 
I (45) 

I (46) 

11%) 

1157) 

1(59) 

1(61) 

I-I-I~I-I-I-I-I- _. "~I=. -I-
Solar DHW In~ut ""lool.led usln~ Appendi"G or APp,odt< H 

Pas. l 
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0.00 1 01]0 1 0.00 1 0,00 1 0.00 1 0.00 0.00 0.00 0.00 0.00 0,00 0,00 1 (63) 

Out~ut from woter hea'.r for each month (kWll!month) (62)m + (63)m 

1-1-1-1-1-1- ,- ~ - - - _. 
L(64)1 ... 12 1 173<.12 1 (64) 

He,t gatn' from water heaOng IkWh!month) 0,15 x (0.85 ~ (A51m + (61)m1 + 0.8 ~ «A6)m + (571m + (59)m1 

1- ~, - - -1=,1-1- --1- 48.97 1 5,.04 1 (6S) 

,,, 
'" Mo< ", '"" '"' 00 0 .. 

Metabo)tc gain, (Tabl. 5) 

[I :"';""[J[J".j"":I[J.'.',"O:~"';.""CJ[J.,.j"":rI[J.'.'wO:r:::"'"""CJ[J.,.j"":I[J.'~iO:IJ'"""':I[J.,.·j"':I[J •• ,.,.OI (66) 

Llghtl"g eal", «alcul.\ed in Appe"~1:< ~ eQuatl,," l-9 or [9.), ,i,o see T,ble 5 

1 l5.~8 1 1>.66 1 11.11 1 8.41 1 6.19 1 5.31 5.74 10,01 ll.71 15.81 1 (67) 

Appll"o,. gain, lcalculated in Append" l. equ,lIon U3 or U3.j, .1'0 ",e T,ble 5 

1_.1_1 __ 1_01_1 __ ill." = ••• __ I_ 
Cooking gains (calculated In Appendl'~, oqu.rlon US or L15a). al", .. e Tabl. S 

1 32,58 1 3l5S ~25a 32.5a ll5& ~l,S8 3158 3l.58 >2.S8 32.58 3l.58 31.58 1169) 

pum~.ndfung.;,"~'!I'j'i'~I'j':':I",1:I:}<iCJ::;"":J:'",1:I:}<iCJ::;"":J:'''1:1:}<iC][:;,,:J:',,1:I:}<iCJ ( !~ 3.00 3.00 ,.00 3.00 3.00 3,00 3.00 l.oO ,300 3.00 3,00 ~ 00 1 (70) 

Loss., e.8. evaporation (Table 5) 

South 

E.st 

>outhEost 

SouthW.,\ 

J, . i.ln, In watts LI741m .. (Bl)m 

-76.64 -76.64 ·7664 -76.64 -76.64 

Aooo" footo, 
T,bl.id 

.. , .' 
0.71 1 x 1 l~i:.f 
0.77 1 x 1 1.12 

0.77 1 x 1 4.69 

0.71 1 x 1 1,S1 

Solar ~u. 
W!m' 

-76,04 ·76.64 

• .peclflod.,. 
o,T,bl.6b 

-76.64 -76,64 

" .p.ollle data 
orToble6, 

·76,64 1 (71) 

(i,In. 
W 

(7B) 

1 (76) 

1 (77) 

1 (79) 

1 107.17 1 183.20 151,86 31>.lB "51.W 34B.M 316.14 307.90 tUn 101.85 llB.50 9L6~ 1183) 

Total lains -Inte,nal ,nd ,ol.r 173)m + IS~)m 

1 417.5l 1 4SL18 1 54S.54 592.12 011.13 592.48 56S,9~ 546.46 SlUM 468,65 414.7a 393.20 1 (84) 

Temperature during heating p"lod, In the IMog area from Table 9, Th1('C) ,,, 
'" M" M" ,," '" Utilisation factor fur ~aln' fur I,ving ar •• nl,m (,ee Table 9,) 

1.00 1 0.99 1 0.97 1 0.91 1 0.79 0.60 0.44 

Mean Intern,1 temp of IlItIng .ro. n (steps 3 to 71n T.bl. 9c) 

1 10.04 1 10.n 1 lO.46 1 lD.72 1 20 91 lO.9B 11.00 

Temporature during heating PBl'O,j, in the ,,>s' of dwelling from Table 9, Thl(OCj 

1 20.06 I 20.06 I 1(106 1 2U07 1 lUOS I lM9 I 2009 

Utilisation rnctor fur Bain, fur ""t of dwelling ol,m 

Page 3 

'" 
." 

11.00 10.96 

20.09 

0'" 0" 

0.93 0.99 1.00 1 (86) 

lO.n 2033 lO.Ol 1 (87) 

1(108 20007 mOl I (B8) 
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0.99 0.98 I 0.96 0.89 0.74 I 0.53 0.35 

Mean In",,",1 tempe"lure In Ihe re,t of dwelling 11 (follow 'tep' 3 to 710 Table 90) 

I 18.79 I 19.05 I 19.,9 I 19.76 I 19.99 I W.08 I 20.09 

living or., Fraction 

Mean Intern,1 temperature for the whole dwelling ItA. IT +(1 . lLA)' 11 

I 19.45 I 19.67 I 19.95 I 20n I 20A7 I 20.55 20.57 

Apply.dJu,tmentto 'he mean Intern,1 tempe",'",e from T.~I. 4. whore approprlat. 

I 19.45 I 19.67 19.95 I wn lOA7 2055 WO> 

"" , .. M" '" M" "" '"' Utlll"tlon I.ct"r for ""In,. ~m 

0.99 0.98 0.96 """ 0.76 0.57 O~ 

U",lul gain" ~mGm, W (94)m x (84)m 

I 414.21 I ~82.DO I 524.43 527.88 ~66.:lO 3:15.58 217.11 

Monthty "vera~e e,temal temperature from Table Ul 

I ~.:l0 I 4.90 I 6.50 I 8.90 11.10 14.60 16.60 

He.t I"" rate for moa" Intem,1 temperature. In\. W ((39)m, ((9~lm_ (96)m) 

I 399.:11 I 874.19 I 794.27 I 662.67 I ,10.00 I ~42 28 22S.00 

SP''''' h.atlng requirement, kWh/month 0.024 x ((97)m _ (95)ml' (41)m 

I 300 91 I 26:LIS I 200.76 97.05 I 32.56 I 0.00 0.00 

Space heating requirement kWh!m'/year 

Spat" h ... tlng 

Fraction 01 'paco heat from "Olndary/,upplementary ,y,tem (table 11) 

Fraction of 'pace he.t from m.ln '1'\Om(') 

Fraction of space heat Irom main >v,tem 2 

Fract!on ~fm"I'p,.." h •• r f,om m'ln 'I"tem 1 

Fraction of total 'P''''' heat Irom main 'I"tem 2 

EfflclenCl' of main >vs!<m 1 (%) 

"" "" M" '" M" "" '" 
Spa"" he.Ung [u<llm,10 'V,l€m 1). kWh!month 

336Al I 232.18 214.94 103.91 I lUEi "00 0.00 

W".r h •• tlng 

Effidency of water h..,ter 

I 86.84 I 86.41 B5.64 84.14 81.07 80.~0 20.10 

WOter h •• tlnefu.r. ~Wh/mont11 

I 201.17 176.59 185.39 167.38 166.B 1~9.54 1~3.27 

Ann.,I,ot.[, 

Sp."" he,Un& luel_ m.ln ,ystem t 

Water heoUn& fuel 

EI.ct~dtv far pump" fan, .nd el,wl< k •• p_hot ITable 4ij 

""olrol ""tlng pump or water pump wlthlo worm air he.tlng "nit 

i>ollerfioe lan 

Pa~e4 

0.39 

20.09 

l057 

2057 

'"' 
OM 

137.73 

'6.40 

238.98 

0.00 

'" 
I 0.00 

20~0 

159.71 

0.64 0.91 0'" 1.00 I (89) 

10.05 19.77 19.11. 18.75 1(90)' 
lMogare.+(4)"I 053 I (91) 

2053 wn 19.80 19A1 1(92) 

2053 10.17 19.80 19A1 1(9~) 

'" 00 ,,, 0" 

0.68 0.91 0.98 0.99 1194) 

353.53 .mUG 407.47 390.87 1195) 

MW 10.60 7.10 ~.ZO 1(96) 

371.2, 562.29 742.20 393.:14 1(971=. 

I 0.00 ~9.64 I 24:1.01 ~73 84 

l:(98)1 .. 5,10 ... \2 ·1 1669.,2 1(98) 

(9S)+1411 28.93 1(99) 

"'0 (201) 

l-IZOIJ~ CO, 1102) 

0.00 (20ll 

(202) x (1_ (203)] = 1.00 (204) 

IlOl) "(l03) • 0.00 (2D,) 

93A0 (206) 

'" 0" '"" ", 

""0 106.6B I 25B.OM I 400.26 I ( 

2(211)1...5,10 .. 11 I 17B7.2lI 11211) 

BO.30 84.09 B6.12 86.97 1(l17J 

161,48 175.60 18:1.0l 1%.14 

2(219a)1 .. 12 2065.42 1(219) 

30.00 (130e) 

45.00 (nO_) 
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Total electrldlV for tile ,1>0'0, kWh!v<ar 

Electrt,lty for lighting (Appendix L) 

( 11 delivered enorgy for,u use, 

Spa'" hoatlog· malo svstem 1 

Water hea~os 

Pump .. nd (,ns 

Eloct~'~ for lighting 

Additioo.1 ,landing charge. 

Total onorgv oost 

Energy ro,tlactor{ECF) 

SAPwtuo 

SAP ratloa(,ettlon HI 

( , b.nd 

Sp.", h.atln&· m.tn 'ystom 1 

W.ter he.Uo~ 

Sp'''' ,nd w,te, h .. tln~ 

Pum~' and fans 

Elect~'lty for lighting 

Total CO" kgfy<ar 

Dweltlng CO, omt"lon flIte 

Elval.re 

El raUng Ise"Ion 14) 

El band 

Space he.tlog· m.ln sy,tem 1 

W.t" ho.tlog 

Space and water healing 

Pumps .nd (,n, 

EI.",lcllV for lI~htlng 

Prim,,.,. energy i<Wofy •• r 

Dwelling primarv energv rale kW~fm2fye" 

f~el 

kWh/yo" 

17e7.2B , 
, 
, 
, 

,norn 
kwhiv·.r 

, 
, 

75.00 , 
271.66 , 

!norgy 
kWhfv." 

1787.28 , 
20&5.4l , 

1500 , 
271.66 , 

Pag"S 

(211) ... (2111 + (231) + (232) ... (137b) 

Fuorprk. 

3.4B .0.01_ 

M' "0.01 = 

10.19 .0.01 = 

13.19 ,0.01 = 

, ., 

~mt"ton factor 
qCO,JkWh 

0.22 

0.22 

(261) + (26l) + (263) + IIMJ = 

0.52 

0.52 

1265) ... 1171) = 

1272)+(4) w I 

I 
I 

Prlmotvf.""r 

I.U 

1.22 " 
(261) + 1262) + 1263) + (264) 

3.07 

3.07 " 

[;;;i'~.'~'C;;JI (231) 

Fuot 
"",t £{v .. ' 

• 

Eml"ton. 
kgCO,(v •• r 

'S6.05 

446.B 

"' 
" I 

(232) 

(238) 

(240) 

(247) 

(249) 

(150) 

(251) 

(255) 

(261) 

1l74) 

Prim.,.,. En.rlW 
kWhfy .. r 

2180.46 11261) , 
1265) 

1267) 

11268 ) 

11272 ) 

11173) 
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TER Worksheet 
Design - Draft ONHE~ 
Thl, "e,leo ,ubml"lon has been carried out mine Approve" SAP ,of\w"e. It hos been pr.p ... ~ from pi'"' and sp.clficatlon, .nd may not (eneet the 
pmp'rtv.' 'O"$1"'<teo, 

Ar., (m') 

loweS1 occupied ~~"~'~'~51 (la) > 
Ila)+(ll1)+llc)+(ld) _(1").[ 74_27 I(~) Totalfloora, •• 

Avorag<! SI"rey 
holght(m) 

Volumo(m') 

DWelling volume (:l.) + (:lb) + (le) + I~d)._ (an) = [I =,""'".0," :::J115) 

Number of chimney, 

Number of open lIu" 

Numb" of Imormll\O"\ ('0' 

Numb« of pml,e ,ent, 

Number offlueles< gas nres 

" 
" , 
• • 

l<i-a) + lob) + (7') + (7b) + (7<) = [I ::::='."~:::J 
If 0 "",,,,ur/sat/on rest has been carried 0"' or ~ Int,nded, proceed m (ll), o'"eIWI" continue from (9) 10 (16) 

Infl~ra~on due m chimney" flue" r,"" PSV, 

A\r permo,l>lIItyvalu., qSO, .>:pr.ss.d In ruble mot"" per hour per 'quaro metre ofenvefope area 

j, """"~" air p"rr"",iJlll~y ""I"e, tt,," (W) ~ (Ill) + 20) + (S). ot~"r~'" 113] = (10] 

NUm"er ohlde, on which the dwelflng I, ,hellered 

Shelter factor 

Inmtratlon r.\.Ir>Corporall"g '~.Iter ('cme 

Infillnltlon rate modllled for monlh~wlnd 'peed: 

''" M" 
Monthly average wind ,peed from rable U2 

I 5.10 5.00 "" WInd hctor (22)m +4 

US '" )H I 

." '"" 
M" 4.30 1.80 

1_10 1_0a 0.95 

AdJ"sted Innltrotlon rate [allowing for ,helter and wind lacmr] (21]. (lla]m 

0.45 0.44 1 0.43 I 0.3a o.sa 1 033 

Caf,"f, le e ~«II"e al r ch, nge rate Ior th e applk, bl e ,a,.: 

If m"hool,,1 ,ennl,tlon: air ch,nge rate tllll'"Sh 'v'tom 

'"' 
3.80 

0.95 

0.33 

If balanced wilh he .. '"'0'"'1)': efficiency in % .llowin~ Ior In-u,e fac\or from r.ble 4h 

d) nalUral ven~I'llon orwhole ho",e p",l~ve lopo,,,,,omatlon from lolt 

1 0.60 1 0,60 1 O,S~ 1 0,57 I 0_57 1 0_50 

Effective air change rate, e",er (24a) or (2~b) or (240] or (24d) In (25) 

0.60 , 0_60 1 0.59 I 0.57 I 0.57 0.56 0.56 

'"" 
"" 
0.93 

0,32 

0.55 

0.55 

, 

'" 
4_00 

W. 

O,3~ 

0.56 

0.56 

rn' po,hou, I~ 

x~O= • 1[6.) 

'W- O r'", 
,10= '" pa) 

,10= " (7b) 

.40~ • c,r 
Alr eh.ngo. po 

ho"r 

+ (5) = 0.16 1 (8] 

5.00 P_l) 

"" (18) , (19) 

[Om5>119][01 O,iS (20) 

118), 120) = 1 0,35 Ill) 

( 

'"' "" 
430 4.S0 4.70 1 (22] 

1,08 1.13 1.18 I(W] 

OJ8 0_41 1 (111)) 

0.57 0.58 0,58 , (24d) 

0.57 0.58 o.ss 1 (25) 
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Eloment (Or." Opon!ng> N.t ..... tJ·valuo AxUW{K ".".1 .... '" ( ..... , m' m' A.m' W!m'K kJ/m'.K 'f" 
Door UD (26) 

Window 1236 (27) 

EJctem,1 wall 77.14 (29.) 

Party wall 4.50 (~2) 

'00' m. ("0) 

Total "r'" of e>lern.1 elements ~A, m' 113.91) (~1) 

FaMe hoot IQ", W{K = ~(A x tJ) (26) ,(lD) + (~2) = I~~) 

Heat c'p"ltv Cm "~IA x K) 128) .. (30) + (32) + (3la) ... (3le) P (34) 

Therm.1 rna" puramerer (TMP) In l<J/rn'K (35) 

Th.rm,lprldg." 1:(L < 11') <alouloled ",lngAppendl, K (lo) 

Total fabric h",t 10" (33)«36)=1 [en 

". ,,, Mm '-' M" i., '"' '"' "" 
,. ,~ "" 

Ventilation heal 1o" ""I,ul".d monthtv 0,33 x (25)m x (5) 

I 36.73 I 36.49 I 36.26 ,5.17 34.97 34,02 34.02 ',.84 ~4.~9 ,4.97 ,538 ~5.81 I (,8) 

Heat tronsler ,oe~ld'nl, W/K (37)m + (38}m 

I 81.0) I 8079 I SO.55 79A6 79,26 78.31 78.31 lU4 78.68 79.26 79.67 I 80.10 

Averag." ~(39]L.l1j12 I 7\1.46 I (l9) 

He.t I",s parameter (HLP). W/m'K (39)m + (4) 

1.09 '"' 1.08 1.07 1.07 1.05 1.05 1.0S 1.06 1.07 1.07 '"' 
A,erag'. ~(40)1 .11j12 I 1.07 H40) 

Number of day, In mohtll (T,plola) 

I 31.00 I UOO ,1.00 I 30.00 I ~1.00 30.00 I ~1.[HJ 31.00 I 10.00 I 31.00 I 30.00 ;'00 1(40) 

Annu,' averago hot water usage In 11\(0$ ~.r d.V Vd,overage = (25. N) + 36 

'j,n ''" M" ,"' M·V- ,", '" '"' '" '" ,,, 
"" 

Hot wa"r usage Ih Inr., per dayft>, .ach month Vd,m = facror/rom T.ble 1<: x(41] 

I 98.89 I 95,29 I 9t70 I 88.10 I 84.50 I 80.91 I ~n I 84.50 I 88.1(1 91,70 I 95.29 98M 

!(44)1 ... 12~1 1078,78 1144] 

fl!\' contont of hot water used ~4.11! X Vd,m < nm x Tm/3o[HJ Ifflh/monlh (see Tabl., 1b, le Id) 

I 140.05 I 128,26 lll~5 115.39 I 110.72 95.54 88,5, I 101.59 I 1(12.81 I 11981 I 130.78 I 14l,Ol 

1:145)1. .. 12 I 1414.44 1145) 

DIWlhution loss 0.15" (45)m 

I 22.00 I 19,24 I }~.a5 17.31 16.61 14J~ 1328 15.24 15.41 17.97 19.01 11.30 1146] 

Water storage I"" e,I,"I.ted for •• ch mOnth (55)" (41)m 

0.00 I M" I 0.00 I 0.00 I O.QO 000 0,00 0.00 0.00 0.00 0.00 "'" 1(56) 

IF !he ve"el contol", dedicated ,olar storage or dedl""ted WWHRS 156)m < ((47) - V,]-:-(47). el,. (56] 

0.00 I 000 I 0.00 I 0.00 000 0.00 0,00 0.00 0.00 0.00 0.00 0,00 1(57) 

pnm.ry ,I"ul! la" foroach month from T,ble , 

0.00 I 0,00 I 0.00 I 0.00 0.00 0.00 """ 0.00 0.00 0.00 0.00 0,00 1(59) 

Combllo" for e.ch montll f,om Tabl. 3a, 3b or ~c 

I 50.39 I 4.lM I A6.73 I 43.45 4.l.06 39.90 41.23 43.00 I 4M5 46.7~ 46.99 5039 1(61) 

Total he,treQuired fo'w,!o, heating ""I,ulated fo, each month 0.85 K (45)m + (46)m > (57)m + (59)m + (61)m 

I 197.04 I 17212 179.08 I 15B.83 I 153.78 135,44 I 119.7" 1A4.6S I 146.25 166.54 177.77 191,41 1(62) 

Page2 
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Solar DHW In~ut ",lcul.led U,In8 A~pend" G 0' AppendIX H 

0.00 1 0.00 1 0.00 1 0.00 1 0.00 0.00 0.00 0.00 1 0.00 

Outpu, from waW he.ter rar •• ch month (kWh/monUt) l6})m + l6l)m 

He.' gain' from w.w lleatlnglkWh/month) 0.,5 x lO.35 x (45)m + 161)m) + 0.8 x ~4&)m + lS7)m + lS9)m] 

~. - -1- ~. ~I- -1-

,,, , .. M" M" '"" '"' '"' '" Metabolic g.In, (T.ble S) 

0.00 0.00 

5L52 1 5,.23 

'" 

0.00 1 (6,) 

( 

,", 
59.M 1 (oS) 

0., 

1 117.26 1 H7.l6 1 117.26 117.l6 1 U7.l6 117)6 117.l6 11"126 117.l6 lln6 t/7.26 117.26 1(66) 

UghtlnR gain< (calrul.,ed In Appendl, L, equation [9 or L9.1. al'D see Table 5 

1 19.68 1 HAS 1 14.21 1 10.76 1 8.05 6.79 7.34 9.S4 11.81 16.26 18.98 10.20 1(67) 

Appliance gain, (calcul,ted In Appendix L, equation Lt3 Of Lt]_), .Iso '00 Table 5 

1 ,07.05 I 109.,0 1 203.79 1 191.26 1 177.71 1 164.03 154.90 152.75 158.16 169.69 184.14 197.91 1(68) 

Cooking gain. ("Icul'teo In Append!> l. eq'Ja~on US or US.). .1'0 Me Table 5 

34.13 34.13 34."13 34.13 34.13 34.73 34.73 34.7> 34.13 1 (69) I 34.7> 1 ,4.73 

~ump ,nd f.n gains (Tabl. s.) 

[I :J"o":::JIC'j.'""Cr::""oCCj"o":::J="o"Cr::""'==j"ooCr:j""oCCj".,o:::J='j.,ooCr::""'=CIOCl 
c-· 

3.00 1 (70) 

Lo>se, e.e. evaporation (TableS) 

1 ·93.81 1 ·93.81 ·93.81 ·93.81 ·93.81 ·93.31 ·93.a1 -93.81 -93.a1 -93.al ·9J.B1 -93.81 1 (71) 

War.r ho.tl°8 S;":"'i'i"~";"J':']j]j::r::r"C~",i[I:§"::r::r,",D~",,i[r:""I:C"'D:J"'I:r:K1i:I:!!'"Cl L Bl.47 1 7~.7B 74.85 68.37 63.95 57.98 5Ml SU7 ~<.% ~9.<5 15.n 8DAO 1 In) 

Totallnternal gain, (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (n)m 

1 370.38 1 ,67.64 1 354.00 >3<.57 1 310.88 1 289.98 276.84 :18'1.34 294.71 316.,7 >41.11 359.73 1 (73) 

SouthWest 

NorthW.,t 

NorthWest 

North 

E.,t 

Sol" galo, In wa\\, I('4)m .. (S<)m 

A"",,, f.<to, 
T.blo6d 

,n 
on 
0.54 

054 

0.54 

054 

, 

, 
, 

~r •• 
rn' 

i:::£""'::l ' 

SolarflLDl 

W/m' 

, 
.poclflc d.t. 
orT.bleG" 

" 'poclflcd". 
orT.bre6, 

• 1 0.70 

, 
, 

0.70 

0.70 

0.70 

0.70 

0.70 

Gain' 
W 

1 41.46 1 SO.Sl B7.38 2l4:75 260.89 296.53 <)~.54 2<6.% W.78 ~"57 51.52 3427 1 (831 

Tot,lgaln, Internal and solar (73)m + (Sl)m 

411.84 448.45 491.41 5473, 591.78 586.51 555.38 509.89 458.49 412.94 392.63 394.00 1(84) 

Temperature during heating periods In the IMng are. from T.ble 9, Th1(·C) 

"" ". M" 

Utill"tion lactof lor gains 10f living area n1,m (see Table 9a) 

1.00 1 1.00 1 0.99 1 0.98 

Me.n IntOm.1 temp of IMng.re. n (>\ep, 3 to 71n T.ble 9c) 

M" 

0.92 

1 19.80 I 19.91 1 20.13 10.45 I 10.75 

,,, 

0.71 

lIl.94 

~.ge3 

'"' 
0.60 

10.99 

'"" 
0.67 0.90 

lIl.98 lIl.84 

'" 0" 

0.99 1.00 1.00 1(86) 

&47 10.08 19.76 1(87) 
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T .mperatore durlnR h •• tlog period, In the reS! of dwellln~ from Toble 9, Th21"C) 

I m.OI I 10.01 I 20.01 I 20,0, 20,03 20.04 20.04 

( ,,!Ion factor lor gains for reS! of dwelling nl,m 

1.00 I 1.00 I 0.99 I 0,97 0,3B 0.69 0.48 

Mean Internal 'empera,ure In 'he re,t of dwelllrll! TZ lfollow .tep. 3 10 7 I" T ,ble 9c) 

I 18.40 I 18.56 I 18.89 I 19,," I 19.77 I 19.99 1a.o~ 

Uvlhg .rea fract10n 

Mea" Internal 'empera'u," for 'he whole dwelling flAx n +11- flA)xn 

I ~S 9~ I 19,B I 19.41 I 19,82 I 10,lB I 20'>S I 20.43 

App!V adjuolment to 'he mea" Imemol temperatu", from Table 4e wIlere approprl.te 

18.98 I 19.13 I 19.41 I 19,81 I 20,18 I 20.39 

,," "" M" ". M" '"" 
U~II,"'lo" f,etor for gal"" ~m 

LOO 1.00 0.99 0,97 0.89 O.71 

Useful gains, ~mGm, W (94)m ,(84)m 

I 410.81 I ~46.50 I 486.17 528.98 517,10 42156 

I lthlV .""rage extern.1 temp.rature fmm Tabl. U1 

4,lO I 4.90 6.50 I 8,90 11.70 14.60 

Heat 10" ral. for m,," 1"""0,1 t.mporotme, Lrn, W [(39)m" [(93)m - (96)m) 

1 H89.71 11149 39 11039.89 1 867.72 I 672.,6 I 
Space hooting requirement, kWh/month 0.024x [(97)m - 19S)m], 141)m 

Spare heaUn~ requirement kWh/m'/v'" 

~poco hootln" 

Fractl~n of 'p.'" he~t (,-om ,erond'fY/,"pplement"v ,~'\em (t.ble 11) 

Frac\lo(l of 'pace heat from m,l" ,v"'m('J 

M-Bctlon of 'pace heat from m,ln system l 

Fractlo" oFto,"1 'p,ce heat Irom m,ln svstem 1 

f- 'lio" Mtotal 'pa", h.atfrom m,l" ,v<'.m 2 , 
Eftrclency ofm'ln ,v,tem 11%) ,,, Co" M" 

Sp.re heat,og fuel (m,ln ,y,tem 1). kWh/montl1 

620.47 I S05.71 I 440.92 1 

Water hooting 

Effld,"tV 01 water h",Of 

I ~oo I 87.4<> a7.0S 

Water he,tlng ruel, kWh/month 

I 224,92 I 196.79 205.65 

Ann"alto",!> 

5pace heating fuel- mal" 'Y'tem 1 

Water h •• !iog fuel 

Mo, 

26113 11571 I 

86,n aoU3 

184Al r82.6S 

45,.40 

'"" 
0.00 

30.la 

168.67 

I 20.4~ 

'"' 
O.,~ 

295,11 

16.60 

300.22 

'"' 
I 0.00 

80.30 

161.60 

~" 

'" 
10,03 

10.43 

20.43 

,~ 

0.60 

305.40 

16AO 

~l4 71 

,,, 

0.00 

BO.lO 

180.14 

WOO lO,Ol 10.Ol 10,02 1188) 

"" 0.98 1.00 '.00 1189) 

19,89 19,38 18.81 18038 1190) 

,1vI"~ are. + 14) I 0.42 1191) 

2029 19,84 19.35 18.97 1191) 

20,29 19,84 19.15 W.97 1193) 

'" 0, "" 0" 

0.87 0,9B 1.00 1.00 1194) 

397.56 404,25 390.77 39122 1(95) 

14.10 lO.60 H" 4.20 1196) 

486.77 7~2.24 976.20 1 1102.96 1197) 

0.00 1 (lOl) 

1· (201) = 1.00 1 (l02) 

0.00 1 (202) 

(202)" 11- (2N)) = 1.00 1 (W41 

(l02).(203)= 0.00 I (205) 

93.40 1 (206) 

'" 00 "'" 0" 

".00 I l6U? I 451.29 I 629.09 

11211)1 ... 5,10. .. 12 I l285.60 11211) 

80.l0 

182.n 

86.01 87.15 37.68 Illll) 

193.62 2Ol,9~ 21~,45 

1i219,)1...12 l.l04.06 1 (;H9) 

~lB5 60 

2l04,00 
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EI"'~dty For pump •• fan' ,od electrl, keep-hot ITable 4~ 

"otrol heating pum~ orwat.r pump within warm ,I, heating unit 

boiler flue fan 

Total electrlcltv Fa, the abo.e, kWh/vear 

EI,<tn'~j for IIjj\lU"e IApp."~lx cl 
To,,1 dell'iered energv fo, ,11 uses 

Sp-o'. h.atlng ~m'lo ,ystem 1 

Waler healing 

Pumps and f,n, 

~I"'trlclt"y for 11~h1ln~ 

Add~lonal standing ch'llle, 

Totalenorgy cost 

-'-"---'"",1 h .. ,I" 'VS"." in<l"dlng mi<",·CHP 11,. SAP ratin~ _ .. u • Uu 

EfU!'gy co" deflator [Table 12) 

Energy ,,,,,I foetor [tU) 

SAP.81ue 

SAP raUng (,.,Uoo 13) 

5APb'nd 

Fuol 
kWh/v~" 

347.60 

, 'dudin" mkm_CHP i2a. CO, om;"lo"" -1"~;vidu,1 h."in6 'V' on" In 

E"orm' 
kWh/v ... 

Sj)ilce heoUng - main ,y,tem 1 3285.50 

Wate, heating l-l04.o6 

Sl"''''' 'n" warer h •• tlng 

'Pump,andf,", ' I. 15.00 

flect~cttv fo, lighting I ~47 ,6(1 

Total CO" ~ •• r 

Owelllng CO, eml"l"n "te 

El value 

El rating (,o"lon 141 

fl band 

EnolllV 
kWh/v .. , 

Space heating - m"n system 1 1285,60 

Wate'h""~ng 210~.O6 

Sp'''' ond war.r h,.tlng 

Pump' and ram 7500 

Elect~dtv fur lighting 347.60 

P~m.rv ~n.rgy kWh/v.ar 

Owelllng primary energy",le kWh/m:l/year 

, 
, 
, 
, 

, 
, 

, 
, 

, 

" 
, 
, 

30-00 (130c) 

45.00 (13( 

75,00 1(231) 

341-6Q 1(132) 

(ll1) .. ,(221) +(231) + m2) .. m7b)= I 6011.26 II1~SI 

Fu.! p,loo fu" 
""it [/)'<"' 

M8 .0.01 = (240) 

3.48 xO.Ol = (147) 

13.19 "0.01 : (l49) 

13.19 .0.Ot: (250) 

(251) 

l (255) 

-------- (258) -
Emission ,.eto, Emission, 

k.iCO,/kWh I<,gCO'/Y".r 

0.12 70US (261J 

"n 497.68 (264) 

(l61) • [loll + (263] + (264) = 1207.37 (265] 

0.51 • 3a.Q3 (261) 

0.52 100.41 (1.6B) 

(1.65) ... (211) = 1426.70 (272] 

(In)~[4)~ t921 (ll3) 

I 5>.97 

I (l~4) I ., 
• I 

Prim • ..,. I.etor Prim,..,. rOOfm' 
kWI>/v •• , 

4008.43 (2611 

2810.95 [284) 

(261) + (lR) + (l61) + (2641 [265) 

(2G7) 

(26~) 

(272) 

(ll'!) 
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TER Worksheet 

f1sign - Draft ONHER 
Thl, d •• lgn ,uhml"lon has been corned out "'Ing Approved SAP ,oftware.it h" been prepared from plan, on" ,pe,lITeaOon" and m,V not reneel the 
pmportv a, constructed. 

A, .. (m') Avoroi9 ,!oNlY 
h~liht (m) 

11.3~i2_ 
J L~sjo:;iloi5 

----- ----

Valum. (m') 

.I 
I 

.I 

Low.,! ocrupled , C:J','£'=JI12a) 131.38 I (3.) 

Totaltloo,.re' (la) + llil) + lie) + (Id) _.(1n) = I 
Dwelling volume 

2 V.nUl.Mn r.'. 
( 

Number of chlmn,y, " 
Numb., of open flu", " 
Number of In'e,mlttent f'", , 
Numb.r of po,,11Ie vents " Numb., of nu. le .. ga, flr.s " 

InWtratlon due to chimneys, fiue'. fan'. PSV, 16.) + 16b) + (7.) + (70) + 17,) = [I =:JwC:::J 

I/a pr",urlsotfon re,( ha, 'eo" ""rrled out or Is Intended, (IrO,"",-d to (17), o,herwise rontIO"" frQm (9) to (16) 

Air perme.bllltv",lue, <pO, o><p,.ssed In rublc metres p" hou, po< 'quare metre of en,elope ."'0 

Ifba,,,ff-On ,1; p,rm""blllly "Iue, 111." (18) = [(17) + 20) + (S). oth,rw)"118) = (16) 

Numb., of .Ide, 0" which 'he dwelling I, ,h.lt .... d 

Sheller r.ctor , 
1"II~ratlon rate Incorporating ,he~" foetor 

~ration ",'e modln.d for mon'h!\, wln~ speed: 

"" c., M" ", M" '"" '"' ,~ '" 
Monll11V 'Verage wind 'I"'M from T.ble Ul 

5.10 5.00 4.90 '" 4.,0 3.80 l.SO 3.70 4.00 

WI"d factor (n)m + 4 

I 1.28 1.25 I m LlO 1.08 "" '" ".0 co, 
Adjusted Infiltr.tion ,.'e (.lIowl"g for ,holler .nd wind factor)ll1.J X 122.)m 

I OA4 I 0.43 0.42 I 036 0.,7 0.32 0.32 O.3l "" Calrul.te effective olrch'ng, r". fur the .pplroable ,.,., 

I1 mech,nlcal "entll.~on' a[r change rate th,ouslt 'v'tem 

Ifb,l,need with hell! ,"CO"",,,,, offl,l.ncy In % allOWing for I"-u,. 10dor from Table 4h 

d) natural ""ntllotlon "' wholo house pos;U"" Input •• "111"10" from 101, 

I 0.60 I 0.59 0.59 I 0.,7 057 055 O.s~ 0.55 0.56 

m'''I"" 01, ,hange rat.- enter (24.) or 1Mb) or IMe) or (Z4d) In (25) 

0.60 0.59 0.59 0.57 057 0.55 055 0.55 0.56 

Pogo 1 

m'porhour 

.40= " I (6,) 

,W· " I (Gb) 

x 10_ '" I (la) 

.10= " I (7b) 

.40= " 117,) 

Air <h.ngo, po, 
ho", 

+ (5) ~ '" 1(8) 

'00 1117) 

0.40 Ilia) , 1(19) 

10.075xI19)1~ 0.a5 1120) 

Ila)xI20)= 0.34 1121) 

'" ,." ,,, 

4.30 4.50 4.70 I In! 

W" 1.10 "" lino) 

0.37 0.38 I 0.40 1122b) 

0.57 

0.57 

"" 
0.57 I 

0.56 

0.58 

112~.) 

112~c) 

IIMd) 

1125) 
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Elomont 

Door 

Wf"aow 
h:tem,fwaU 

Partyw,ll 

'00' 
Total.re. of e<tern,1 elements lA, rn' 

Fallrlc he" loss. W/K: HA" UI 

Heat ",p,dty Cm ~ !(A x K) 

Therm,1 ma" param."" (TMP) In l:I/m'K 

Gro .. 
., • ., rn' 

norm.1 Moge" rll, 'PI .. I<u',led o,I"SApp."dl. K 

Tot.1 fabric heat to" 

,," Moc 

V""tlIotlon heat I",. calculated monthly 0.33 x (25)m .(5) 

14.74 

M" '"" 
24.61 23.96 

'"' 
H.96 

•• •• lu., 
~lJm'.K '" "I' ( 

116) 

(17) 

119_) 

Ill) 

(~O) 

(1)) 

"",'"," ,.':;":",';";':':"":.;"::':' ": (I ~~"~'~;~~1113) (1 ). I (34) 

(35) 

'" ". "" 
23.84 14.21 14.61 M.S8 2S,U! I (lS) I 15.80 t 15.64 I 15.48 

H •• , tran,fer ooeffkl,n1.. W/K (17)m + (lSjm 

[I :,i.i"i.,JI~'~'~"~II:i,.~,i"cC:"'C'"'CJ:J',"",':r3"'"'C[J,""".CJ:J"""L~'~·~'~'~~':·~·~'~~"1'"~~'~·~·~'5 ( 
, A""""I!€ C H>m.,.lli12 c I 53.53 1(19) 

Heat '"s> p.rameter (HLP), W/m'K (,9J", + (4) 

cj,j"~'~I=,i,,",cil:J,j,~.C::C:j,joj'CJ='""'CI:]'],",,=C:j" .. ;::r::,'"j'C~~'~'"~'?"~'f,"~'~;'~'~"'~~l'E':·5 
, Average· B40)1...1l/ll ~ I 1.01 I (40) 

Number of davs In month (Table 1_1 

31.00 I 28.00 I 31.00 30.00 31.00 31.00 30,00 31.0D 1140) 

A"umoti """p,n"" N 

Ann".I.ver.~e hot W.ter "sage In lilre, per day Vd,.v,rsee ~ (15. NI +36 

j," - '"" '"' '"' '" ", 
Hot Wate' ""8" In litre, per d,yfur ""ell month Vd,m ~ f.tto, from T~bl. 1" (43) 

I 83.14 I 80.69 I 77.65 I 74.60 I 71.56 I 68.S1 I 6.!l.Sl I n.,6 I 7460 77.65 I 8069 I &'!.74 

1(44)1 .. 12 ~ I 913.51 I [44) 

fn,,1!\' ,,,nt,nt of hot wat:eru5€d ~ 4.18' V<\.m K om" Tm/3S00 kWh/mQ"I~ I". T,lIl" lb, \(: Id) 

Dlstrl,ullon 1o" 0.15' (45)", 

I 15.(;3 I 16.19 I 11),81 :L4M ~"" 12.14 H2S 11-90 1306 15.22 1661 18.04 1146) 

Water 'torage ID" ",[cu[,ted Far •• c~ month (55), (41)m 

I I"' I 0.00 I 0.00 I 0.00 I 0.00 0,00 0.00 0.00 0.00 0.00 ",00 I'" 1156J 
lithe vesseJ co"",in' dedicat"~ ,olar storage or dedicated WWH1lS1561m. [[47) V,] + (47). ,I,e (56) 

0.00 I 0.00 I 0.00 I 0.00 0.00 ",00 0.00 0.00 O.OQ 0.00 0.00 '00 I (57) 

Prlm'l)' <1,,"ilIO$$ fore"h month from T.ble l 

0.00 I 0.00 I 0.00 I 0.00 0.00 '"I "" 0.00 0.00 0.00 0.00 ",00 I (59] 

Comblloss for each month Irom Table 3a, 3" or 3e 

I 42.67 I 37.14 I 39.57 I 36.79 ,6.47 33.79 34.91 ,6.47 36.79 39.S7 39.79 42.67 I !6l) 

Total heat required furw,te' heatin~ ",,1c"I,te~ lor each month 0.85. (45)m + (46)m + (,I)m • (59)m + (61)m 

166.8, I 14,.75 I 151.64 1>4.50 DOoV. 1:1.4.69 109.8a 122.49 11..3.85 141.02 1S0.5~ 162.94 1162) 
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'.00 0.99 I 0.98 I "" "" 0.62 0.42 

Mean Intern,1 t.mp,,,tu," 10 the r." of dwolllng T2 (follow stop, 3 to 71n T,ble ge) 

I la.69 I la.39 I 19.20 I 19.60 I 19.91 I 20_06 I 20.08 

U.lng.rea fraction 

M •• n Inwo,lt.mpe,,,u,. fort~. whol. dwelllog fLA < T1 +11" flA) <12 

I 1918 I 19.54 I 19 Si I 2014 I 20,41 I 20.54 l057 

AppiV adjustmentto the mean Intern.1 temperature from Table4" where approp~"e 

I 19.,8 I 1~.54 19.Bl I 20.14 I 20.41 I lO,54 

"" ". Mo< '", ." '"" 
lJtlll,.tlon factorror gain" ~m 

I 0.99 I 0.99 0.98 0.94 0.84 0.60 

Useful gain'. ~mGrn. W (94)10 • (841m 

I 348.,4 I 387.64 I 415.06 425.68 395,58 ~'XU9 

Monthlv a""'go o.,orn,1 tem~."'wr. from Taill, Ut 

I 4.~O I 4.90 I 6.50 I '" 11.70 14.60 

He,t 10" rate for mean Internal temperature, Lm, W ((19}m, ((9.l}m - (96)m) 

I a13.Oll I 797.00 I 722.12 I 601.a7 I 465.Ol I 
Spa,. h.atlne r.qtllrem,nt, kWh!month 0.024" ((97}m - (95)rn] X (41]m 

I 151.21 I 275.15 I 22a.45 I 126.86 I 51.67 I 

Spa", hea~ng ,.qul,.ment ,Wh!m'lyo" 

S~.'" h.atlng 

fro,"on of ,~";,, heat/fOm 5.oond"v""p~lem.ntarv 'v'tem (1,1)1.11) 

Fraction of spa", heat from main ,ystem(,) 

Fra,tlon of spa"" hoat from m.ln system 2 

Fr.ctl"" Oltololsp". h .. t from,nol" ,y,l.m 1 

fraction oFlolal 'pace heal From m,ln oystem 2 

Effldency 01 moln ,ystom 11%} 

". M" 
Space heotlngfuel (main systom 1J, ,Wh!month 

Woter hea~n~ 

EfIlcl'"rJf ofwat., h •• "r 

", Mo, 

313.&3 

0.00 

2057 

'"' 
0.48 

~07.<i4 

16.60 

209.46 

0.00 

'"' 

"~ 0.74 0.9S 0.99 

20.08 20.01 19.64 19.10 

LMn~ ,,,,a + (4) 

2057 2050 20.17 19.n 

l057 20.50 20.17 19.71 

'"' "" "" ". 

O.s:l 0.16 0.95 O.9S 

216,54 aQli.91 346.94 316 2~ 

16.40 14.10 10.60 7.10 

Z19.41 139.19 511.11 6n.41 

0.00 D.OO 12214 245.66 

r!9B)1 ,,5,10mll~1 

(98)+(4)1 

(102},(1-(203)] 

'" 

LOO I (39) 

ill"" 11~6, 
0.54 1191) 

19.35 1192) 

19.~5 1(93) 

"" 
1.00 1(94) 

331.91 1 (95) 

4.20 1 (96) 

817.76 I !9~' 

361.43 

1764.61 1 (93) 

33.5B 1 (99) 

(101) 

(102) 

1202) 

(204) 

1205) 

~5(206) 
"" 

[1:",c"'OI:J"""':I::;"'·'''CC'''C·.,oO:J",j''':II:'.""O:J"'C"':I::;.,·,,,;:r:::"""'O:J,,,j"':II::; .. ,·jmCC""o,'ClI(217J 
Water heating Fuel, kWh/mQnth 

An"",l tot,f. 

Space healing fuel - main ,y,"m 1 

Water hoatlng luol 

EfectrJclly for pump', f,n, an~ electric keep-hot {foble 4tJ 

<enlral heati"! pumr or water rump within warm air heating unit 

boiler flu, f.n 

page4 

(130,) 
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Tot.1 "I"WIc1ly For the obove, kWh/ye" 

EI~ct~'lbj for 118IlUn~ (App"Odlx L) 

( )1 d.llvered en'lllV f<".1I use, 

Space heatlrrg- main sy,tom 1 

Water heating 

Pump' and fan. 

Electrldtv for Ilglltlrrg 

Addltlon.1 s",ndlog c1l8Tges 

To!ol enerev oo,t 

Ener8\' co,! factor (Re) 

SAP"lue 

SAP rating (section 13) 

( • !>,nd 

Space he"ln~ - main ,y,tem 1 

W.Mh"~ng 

Space .nd w.ter he.tlng 

Pump.s ano fan, 

"lect,I,lly for lighting 

Tot,1 COb ktlIvear 

- "Dwelling OO,'eml»lon-ra!e 

"I v.lu" 

El "'!lng (",cU"" lA] 

El b,nd 

Space hooting ~ m,ln system 1 

Water heatine 

Spa,. and water heaUn~ 

Pump, ."H,", 

Electrlcltv for lieh"ne 

PrlmaTV en.rgv kWo/ye" 

Dwelling prlm'l)' oner~y rate kWh/m2/v .. , 

Fuol 
kWh}y.ar 

1&89.,0 

196660 

75.00 

261.98 

Eno'gy 
kwh/veor 

1_.30 

1966.00 

75.00 

161.98 

,norlll' 
kWh/y .. , 

1669,lQ 

1966.60 

75.00 

261.9S 

PageS 

, 
, 

, 
, 

, 
, 

, 
, 

, 
, 

75.00 Ilm) 

(211) ... 1211} + (231) + (232) ... 1237b) c I 

Fuol prl« Fuol 
to,! flye.r 

:l.4B .0.01: 

Me .0.01 ~ 

10.19 ,001 = 

13.19 .O.Olb 

(2~O) ... 1242) + {l4S) ... {J.54] ~ 

Eml .. lon ,.<10' 
kgCO,/kW!> 

"" 
0.21-

1261] + (I61) + (l6~1 

"" 
Q,Sl 

(:!6S] 

[ 

Primary f'ctor 

1.22 

1,22 

3.07 

Eml"lon. 
","OO.!,e" 

• 1261] 

1264] 

(2651 

(267) 

(268) 

(2n) 

(273) 

Prlm.ryEnOTIlI' 
kWh/y ... 

(261) 

• (l64) 

(26S) 

(267) 

• 804,29 (lO2) 

5738.74 (272) 

1{19,21 (nl) 
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TER Worksheet 
Design ~ Draft ONHE~ 
Thl' design ,ubmls.slon has been carried out using Approved SAP software. It has been prep,red from pl,ns "nd specrn"tlon, ,nd m,y not reliecllhe 
prOpertV.' con>tru,ted. 

lowest occupied 

Tot.1 floor .r •• 
[}welling volume 

Aroa (m') 

I i·~~~K~til.~t 
·· ..... ·.I~<!1 

A""r.,a ,Iorey 
h.lehtlm) 

c:~,,~,~0§5i (la) • 
(l')+(lb)'(lcJ'(ld)..,(l")~[ 57.70 1(4J 

·.iLl~12. 
, .i li5;09/10is . ..-

. .-.. ------... -~ .. 

H4,25 113a) 

13a) + 13b)< 13c) + ('d)..,(3n) = I 144,25 115) 

I 
J 
I 

rn' porhour re 
Numb", of chimneys 

Number of "p,n nu., 

Number of Inte'mlttent fan, 

Number of passive vents 

Nomber of "u,te" gas "re, 

0 

• , 
0 
• 

Infiltration due to chimneys, flo"" fam, PSVs (Ga) + 1Gb) + (7a) + (7b) + (7c) = [I =':=,,0=':::J 
If 0 pressur/sollun Mt ha, b"," caMod Mt "r I, Intend,d. proceedto (i71, ot~etwlse co"IIn""from (911o {J6} 

Air pormeabllltv""lu_, qlQ, """r.".d In <ubi< metr .. p.rhour p.r.-q""e mWe of e".lop. ore' 

If I""d on air pe'meabllll)' value, tt,"n (18) 0'11<17)" 10) 'F(8);o1herwlse 113). (IG) 

Number of ,Ide, on which the dw<IlIng I, ,heltered 

<40 = 

x20~ 

,W· 
,10= 

x ~O = 

+ (5) = 

0 16a) 

• (Gb) 

w (7.) 

• (7b) 0 (7e) 

AIr chango, po 
hour 

0.14 118) 

'"0 117) 

O,"~ IWI , 119) 

Shelter factor 1·(0075xI19)]= 0,; (10) 

Inmlr.Clon ",te loco'po"'~ng ,heller factor 

Infiltration rato madlll.d for montnly wind 'P'e<i' 

,," C., M" ", M" '"" Monthlv .verage wind speed from Table V, 
I 5.10 5.00 4.90 '.W 4,30 3.S0 

Wind r.,tor (U)m +4 

W 1.25 1.23 1.10 1.0S 0.95 

Adl""ed Infiltr,tlon rate (allowing forsh.ltorand wi"d foetor) (21) x (12a)m 

I 0.42 I 041 I 0,40 I al6 

Cakulate effective air change rate for the applicable ca,e: 

If mechanical venlil,oon: air ch.nge ",te tllruugh ,v,tem 

Ol6 I 0,,1 

'"' 
3.BO 

0.95 

If balanced with heat r"""very: efficiency In % ollowlog for In·use f,etor from T,ble 4h 

cl) n3tm,1 ~entilalioo orwhole hou," poslt,,'e Input ventilation from lolt 

I 0.59 I 0.59 I 058 I 0,57 I 0,5G 0.55 0.55 

Effe<tlvo ai, ch.ng" ra'e ~ onte, 124.) or 124b) or (24<) or (l~dll" 115) 

0.59 059 I 0.5B I 0" "" 055 ." 

P,~el 

'" '" 
3.70 4.00 

0.93 1,00 

on 

0.55 0.55 

055 ." 

118)"(lO)~ 0.33 (n) 

I 
." '" ." 
4.,0 4.50 4.70 I Ill) 

1.08 

0.56 

"" 

'" UB 11110) 

0.37 0.39 I (l2b) 

'" I m,) 

"I' I (13c) 

0.57 0.58 I 1l4d) 

"" 05a 1125) 
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EI.""nt ,." Openln,. N" " •• U·.,'uo AxUW/K ,·.,'u., '"' ( OT .... m· m' ,m' wfm'~ ld/m'.K ",' 

Window 9.15 , 1.3~ 12.13 I'" 
~"' 1.80 , 1.00 • 1.80 (101 

E"'em,1 wall 5".45 , 0.18 11~" 

p.ttywall 1030 , 0.00 1321 

'00' 19.90 , 0.13 • 110) 

Total area of external .Iements lA m' 87.l0 

Fobrlo ~.'tlo". W/K ="iJA. U) (16) ... 1~0) + (32) = 

He.t ClIpa"ty Cm = HA' K) , , I , 
TI-..rmal ma" parameter (TMP) In ld/m'K 

Therm.1 bridge" Hl" '>'1 calculated u,'ng App,ndlx K 
Total fabric heat 10" (33) + (16) P 

"" , .. M" 0" M" '"" '"' '" '" '" 
,,, 00, 

Vontllatlon Il.at loss calrul,ted monthly 0.13. (15Im, (5) 

1 18,02 1 27.B6 1 27.70 l694 16.aO 16.15 16.15 l6,02 1640 16.eO 17.09 17.~9 I (la) 

He.t transfer ooefflclent, W/K 131)m + (~Slm 

1 ,,1.79 1 61.6l 1 61.46 60,71 60.57 59.91 5991 59.79 60,16 60.57 6O,8S 61,15 

AV2rall" ~(~9)1...12j1l 1 60.71 11~9) 
Ho .. loss porameter (HLP), W!m'K 139)m + (4) 

1.07 ,m 1.07 1,05 1.05 1,04 '"' 1.04 1.04 1.05 1 '", 1.06 

A"""go ~(40)1 .. 12/12 1 ,0; I (40) 

Number of day< In month (Table la) 

31.00 1 28.00 11.00 ~"' ~1.00 ~o.oo ~100 ~1.00 30,00 1 31.00 ~O,OO ~1.00 I (40) 

Annu.' .ve,,~. hot water u"go In litre, per day Vd"ver,,-,!" ~ (15. N) + 36 

. lon ... M" Apr > '"" '-'M· -.-- Aug '" "" 
Hot water ""g< In 11"", por doy for each monlh Vd,m ~ facMfrom Tobl, le, (431 

I 87,67 I 84.49 I 81.~0 I 73.11 I 7491 I 71,70 I 71.73 I 74.n 7811 I a1.30 &4,49 8"1,67 

I(44)1 .12 956.44 I (44) 

.gv ,,,"le"t of hot watorused 4.18, Vd,m • nm ,rm},ooo ,Whlmontll (,ee Toble, Ib, k 1-<11 

I 130,02 I 11>.71 117.34 102.30 9U6 Mn 7&49 1 9(10"1 9115 I 106. 2Z I 115, ~5 I U5.91 

~(45)L " 1254,04 I (45) 

DI'I~burloo 1o," 0,15. [4.5)m 

I 19.50 I 17.06 1 17.60 1 15,35 un 11.71 11,77 13.51 13,6) 15.93 17,39 18,S9 I (46) 

W.'" "o"go loss ,.'cur"ed for each month (551 x (411m 

I 0,00 1 0.00 1 0.00 1 "'" I 0,00 0,00 0,00 0.00 "00 0.00 ".M """ I (56) 

If the ",,,el contains d.dlalted ",'.r 'lO"g~ or dedlcoted WWHRS (Solm X [(47) V,) + (47), else (56) 

0,00 1 0,00 1 0.00 I ""' 0.00 """ """ 0.00 ".00 0.00 0.00 0.00 I (57) 

Primary clrc"'t 10.., fore.eh month from Table ~ 

0,00 1 """ 1 0.00 1 0,00 'M 0.00 0,00 0.00 0.00 0.00 0.00 0.00 I (59) 

Combllo" for o"h month from Table 3a, 31> or le 

I 44.68 1 38,89 1 41.43 1 3352 ~a.IB ~5.33 36.55 36.18 38.51 41.43 41.G6 44.66 I (611 

Total he" required for ware.- he.tlog ,.~u~ "'d for each month (I.S5 x 145lm + (A61m + (57)m + (59)m + (61)m 

1_.lill.I='I_I_I_I~I_I __ 1_ --I_ 
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utlll"lion factor for eal", for ,e,1 of dwelling n2,m 

I 0.99 0.99 I 0.96 0.90 0.11 056 0.38 

( h loterml temperature 10 the re" of dwelling 11 (follow .tep, 3 to 7 I" Table 90) 

I 18.66 I lB.92 I 19.26 I 19.65 I 199, I 20.04 20.0'; 

LIVing area fmctlon 

Meao Intern,1 temperature fo, the wholo dwelling ILA. n +il- AA) X T2 

I 19.,5 I 19.56 I 19.35 I 20.19 I 10,42 I ,0,,1 20.5'; 

Applv adJu,tment to tho me'" lotomal tempe",tu", ftom Table 40 whore approprJ.te 

I 19.35 I 19,56 I 19.B5 I :10.19 I 20,42 I 20.51 

". "" M" .. ' M" '". 
Utlll"Uon factor ko, gal",_ ~m 

0.99 I "'" 0.96 0,91 0.79 0.60 

Useful g.lo,_ ~mGm, W (94)m "(84)m 

I 408.31 I .72.49 I 5n52 520.7S 468.76 144.75 

Momhly ,verage e",,,o,ll€mperat"re from T.ble UI 

4.~0 I 4,90 I 6,50 I 8.90 11.70 14.60 

l s 10" r.te kor me.n loternal temperalure, lm, W ({,9)m" ({91)m (96)m] 

I 910.l.l I 90,.71 1 820.78 I 685.27 I 520.34 I 
Space heating re~ulreme"\, kWh/m"nth 0,024 x ({97)m - {9S)m]> (411m 

I 388.E I 269.78 I 2211,60 118.45 I 44.l~ I 

SI"'" hea"ns requirement kWh/m'fyeor 

Spate h •• tlng 

Fraction 01 'pace he,tlrom ,e<ondarv/,upplementarvsy,tem (taille 111 

Fracllon of 'p.,e heat from main system(,) 

. FUKUon "I 'pOCe he.tff9m m,ln system <_ 
Fraction of total space heat from m.lo ,y"em I 

fraction of totol 'P'''' heat from malo sy,tem 1 

Efflcl,n'y of m.ln 'V.tem 1 (11) 

( ". "" SI'''' hea"os lu,l (mal" 'Y',.m 1). lo:Wh/month 

355.211 

".00 

'". 

I 20.55 

'"' 
"" 

135.19 

~OO 

E656 

0,00 

1 4lS.oo 310.25 1 144.7S 1 126.81 I 4746 I 0,00 0,00 

Wot.r fI •• 'lng 

"M 0.67 0.92 0,99 1.00 1 (29) 

20.05 I 10.00 19.68 19,10 1ll.62 1 (90) 

IMng ar •• + (4) I 0.53 1 (91) 

20.55 w;o la 20 19,72 19.,2 1 (92) 

20.55 W;O 20.20 19.72 I 19.12 1 (93) 

'"" "" '" 
,,, 

"" 
0.47 0.71 0.93 0.98 '" 1 (94) 

MS.S? ,59.56 422.95 400.90 ~85.79 1 (95) 

16.40 14.10 ,.'" 7.10 4,10 1(96) 

248.00 ,84.9, S~I ~7 767.73 914,0\5 1(97) 

0,00 0.00 117.94 264.12 I ~" 
(98) 

{~gJ 

0.00 I {lOll 

(lo<1 

(202) 

(204) 

(202) r 1 (20SI 

1 (lOo) 

'"" "" 
,. ,,, 

"" 
00" 0.00 1 126.27 1 262.78 1 ~29.(JS 

j(211)1 5,10 .. 11 19B3,O~ I{m) 

Efll,I,n,,! alwater heoter 

il~"~,~.oo~II~""""':I:,,":r}j,,:r,",,:r~,,:r~,,][,,,"][,,,"][",ec]['"~]['"i:l 
Water he.tiog fue~ kWh/month 

1 200.7~ mdl 

AM"ol tot.l. 

Spare heatlo.g fuel- m,lo 'Y'lem 1 

W"or he.tlng fuel 

ElectriCity for pump', fao, "nd electric keep-hot (T,ol, 41) 

(""teal heotingpump orw.\Or pump within warm .ir heatl"~ uolt 

Page 4 

1983.0S 

2060,lS: 

(130G) 
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boiler flu. fan 

Total ,Iectrldty for Ihe ,bOil<, kW~/year 

Electricity for 11!lht1 ng (Ap ~end IX l) 

Tot,1 delivered energy for all use. 

Sp.,. h •• tlng - main system 1 

W,ter heaijnB 

Pump,andfam 

Ele<trl<lty for IIgIltin8 

Addition,] 'tandlng charges 

Total "nergy oo,t 

Energy 00>1 foetor (ECf) 

SAP value 

SAP ratinB (,eenon H) 

SAP I>and 

SP''''' heating _ main ,y"em 1 

Water he'~ng 

Sp,"" "od woter heating 

Pump' ondfam 

EleC!~clty fQr lighting 

'--T(>I,I CO" lWyear 

Dwelling CO, emission rate 

El value 

El rating (,.,tlo" 14) 

El band 

Spare he'~ng - main system 1 

Water hea~ng 

$",,0" .nd wate' heating 

Pump.s .nd fans 

Eloctrldty For IIghUng 

Prlm,1V e"'l1!Y~wh/year 

Dwelling prlm,ry energy rate kWh/mlfyear 

Fuol 
kWh/voor 

Enol1!'l 

kWI>!ve" 

75.00 

274.98 

Enol1!'l 

kWh!ve.r 

Page 5 

, 
, 
, 

, 

, 

45.00 

75.00 

274.98 

(211) ... (221) + (2,1) + (232) ,,(m~):1 4~93"O 

fu.lp~"" 

,0.01· 

,0.01 ~ 

xo.m = 

(l40) .(242) + (245) .. (154) 

Eml .. lon foowr 
kgCO,/kWh 

(201)' (lol) + 126~) • [ 

[2651 

) 

Prlmory foolor 

1.22 

1.22 

[261) • PW) + 1<61) + {lM) ~ 

Fuol 

<0.11 flv'" 

Eml"l"n, 
k~CO,fv.ar 

Prim,ry EnerlY 
kWI>/v&ar 

(VOe) 

I (m) 

1(21 
I (233) 

(240) 

(247) 

(249) 

(150) 

(Lll) 

(255) 

(267] 

(26-3) 

(172)· 

117~) 

,m I ~:::: 
3.01 I ~ 
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TER Worksheet 
r "'sign ~ Draft ONHER 
This d"lgn submission has been camed out "'IITH Appro""o SAP ,ofl",a, •. lt has boon prepared from pi,", and speerrr""llon> ,n" m.y not ,ellocr tho 
pfopertv" constructod. 

Lowe,t occupfed 

Totol Iloor area 

Dwelllngvol"me 

(, 
Numberol,hlmneys 

Number 01 open flu., 

Numb.r of Intermlnont fan, 

Number or p."lve Vent, 

Number or Ilueless gas nres 

Ar •• (m'l 

51.~0 I (la) , 
(la) + (lb) + (1,) + (10) ... (ln) ~ I "m 1<41 

II"JIIt"·Mo,lt( 
I ,~lit,~lii ... 

. ,j 1,3723, 
'\ I j ~5jo9[3ois. 

A·· .. II·'lor.y 
heli:ht (m) 

2.<1 1 (2.) 

(la] + (3b) t (30] + 13d] .. ·13n): I 

o 
o , 
o 
o 

x4D= 

x20_ 

x10= 

xl0= 

M40~ 

Volume(m') 

113.59 

113.59 

m' po'ho"' 

0 

" 
'" " 
" 

1 (,a) 

liS) 

1 (6,) 

1 (Gb) 

1 (7a) 

1 (lb) 

1 (le) 

Air eh,"s., p.' 
hoo, 

Infiltratron due to ,hlmnev,. flu"" fon,. PSV. (6,) + 16b) + (7a) + (7b) + (7e) 0[1 ~=w~=J 
Ifa pre,$lJr/soHon fO$! ha, ~""" rorrlod out 0, Is Inu,mJ,d, proceed It> (17t olherwise<onflnu, frOm (9) to (15) 

+ (5) = 0.18 I!S) 

Air p,,,,,e.olllty value, qlO ... ~re"'d In rublc metre, p.r hour per '~u", melre of en"lo~. area 

. 'If based of'-'lirperrfi<'<lbllily ,.Iue, Ihen liB) " (!17) + la] + (8), otherwise (18) = (16] , 

Number of ,Id", on whIch the dwellln~ I, ,helte,.d 

Shelter fac "" 

Infiltration rate Ir.corporatlng ,helte, factor 

t. Yallon rare mo~fffe,j lor monthlv wind <peed: 

"" M" '"" ,,' 
Monthlv ••• rag. wind ,,,.,.d from T,ble Ul 

1 5.10 5.00 4.90 "" 4.~O '"0 3.30 3.70 

WIno factor (lZ)rn + 4 

1.28 1.25 1.2~ "0 1 
W, 0.95 0.95 0.93 

Adlusted Infiltration rate (,lIowlns for ,hener and wind lactor) Ill) x (lla]m 

0.46 1 M5 0-44 1 Q40 1 0.39 1 0.34 0.,4 

Cal,"I,'" effective 'Ir ch.nge rat. fur the aPPllrnbre case: 

If m.ch,ole.1 "nUI,~on- air ch.nge rate through ,v,tem 

If balanced with he.t ,eeo,.fY. efffclo"'Y In % ,llowlng lor In-use factor/rorn T.ble 4h 

d) n'tur.1 •• "tllatlon orwhol. house po,ltlve Input ventilation from loft 

0.61 1 0.60 1 0.60 1 058 1 a.sa 1 O.~6 "" 0" 
Effectlv. air change ra'" - e"ter (24a) Of (2~O) or 124c) or IM~II" (251 

0.61 1 0.60 0.50 0.5'8 0.58 0.56 056 0.S6 

Page 1 

'" 
'.00 

'.00 

0.36 

0.57 

057 

5.00 (17) 

0.43 (18) , (19) 

1· (0.075 x (19)] = 0.8S (10) 

(la»{lOI=1 0.36 (11) 

"" '"' 0", 

4.10 4.5'0 4.70 1122) 

1.0B 1.13 1.18 1 (22,) 

0.41 M' 1 (21b) 

1 (Llal 

1 (lle) 

0.S8 0.58 O.>~ 1 (24<1) 

0.58 0.5a 0.59 1 (15) 
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EI.m.m "-" Opening. N.Iar •• U-val"" 
.r •• ,m' m' A, m' W/m'K 

Coo, 

Window 

Roo/wmdow 

Exwn,lw.1I 

Pori'! 1'1.11 

'00' 
Total are. of .,"'m,I.lem,"" lA, rn' 

Fobri, h.oll"". W/K D IIA x U) 

H •• t cap,dty Cm = IIA" <) (28), 

Tl;e'mal m'" p.rameter (TMP) In <I/m'K 

Therm.1 bridges; !(Lx 4') "Icul.ted using App.ndl, K 

Total fabric h.at 10" 

", ". M" ", M., ,"" ,,' '"' 
V.ntlla~on il.at los< calculated montilly 0,,3 x (251m x (5) 

I 22.74 I 22,58 I 22.41 21.72 I 21.58 I 20.96 20.96 2O,SS 

Heat transf., ooeffklent, W!K (371m + (36)m 

Heat 1o» parameter (HIP). W!rri'-K (391m + (4) 

Number of day, In month (Table la) 

1 ,1.00 1 28.00 31.00 1 30.00 1 31.00 ~ooo 31,00 1 31.00 

Annual.v.rage hOl w,leo "'age In 11,,,,, per-,J''IWI,av.",ge'" [25 x N) +,6 

", ". M" ,,' '" ,,' 
Hot wat.r ""go In fltres per day for e,m month Vd,m: f"tor from Table icx (431 

I 81.85 I 79,8~ I 76.a3 I 73.31 I 70,80 I 67.79 I 67.79 70 ~o 

Energv content of hot water ",eO _ 4,18. Vd,m x om Xlm/,WO l<WI1!mont~ ("'. Tabl., lb, le ld) 

I 122.87 I 107.46 I 110.69 I %,65 I 91.16 I ao.os I 74.1S I BS.12 

Dj,triDution 1055 0.15 x (45lm 

I 1M3 I 16.11 I 16,63 14,50 13.91 11-.01 11.13 12.77 

W.te"tora~" 1"55 caic"I'ted for .. <I1 month (SS), (411m 

0.00 0.00 I 0.00 I 0.00 0.00 0.00 0.00 0.00 

If the vessel ront.lns dedlc"ed '01" ,,,,,,g, or dedicated WWHRS (56)m x [(47)- Vs) ~ (~7) •• 1,.(56) 

0.00 0.00 I 0.00 I 0.00 0.00 0,00 0.00 0.00 

Prim.rycircult loss for .,ch month from l,bl.3 

I 0,00 I 0.00 I 0.00 I 0.00 0.00 000 0.00 0.00 

Combllo" fore,," month from Table la, lb or 30 

I 42 n I 16 JS I ,9.15 I 36.40 36.08 33.43 3454 ,6,08 

A.UW/~ .-.,Iu", ,,, 
kl/m'_K 'I' ( 

(26) 

In) 
(17.) 

(29,) 

(32) 

(30) 

(31) 

.(30) + 1311 + 1~2') 

'" ", '00 Coo 

I 21.20 21.58 2J.8S 2214- I (38) 

r' 

30,00 31.00 30,[10 31.00 1 (40) 

(43) 

'" c .. 

n,3l 76.83 I 79.84 I ~ .. 
I(44)L1l ~ I 903 Sf II~( 

I 86.13 I IO(U8 I 109.57 I 116,99 

):(4511 .. 11-_1 1185.rnl I (45) 

12.92 15.06 16,44 17.S5 1 (46) 

0.00 0.00 0.00 0.00 1(56) 

0,00 000 0.00 0.00 1 (57) 

0,00 0.00 0.00 0,00 1(59) 

36.40 39.15 I 39.,7 I 4222 I (01) 

Total he .. required for water heating calcul,ted for e"h month 0,85 X(45)m + (~6)m T (S7)m + (59)m + (Gl)m 

P.ge2 
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I 165.09 I 1~4.21 I 150_04 I 133.06 I 123.84 11148 lOB.72 12UO 112.54 139.5, 148.95 161.21 1(62) 

501" DHW Input calculated ",1"8 App,ndl< G or Appendix H 

( 0.00 I 0.00 I ""' 0.00 I 0.00 0.00 0.00 0,00 0,00 0,00 ".00 0.00 1(01) 

OutpLJI from water heater fur '"'~ month {!:Wh/mo hthl 161)m + (6, Im 

I 165.00 I 144.21 I 150,04 I 133.08 I 128.81 I 11>.48 lOS.71 121.20 lZl.54 1.:l9.5, 148.95 161.<1 

I(54)1...ll~1 1616.a7 I (64) 

He.l gal", from water heating [kWh/mo"'hl 0.15 x [a.EIS x 145)m + (611m) + 0.8" [(45)m + (57)m + (591ml 

I 51.41 I 44.92 I AD.D6 I 41.15 I 39.86 I 34.97 I 33.30 I 37.:ll I 37.74 43.16 I 46.28 I 50.1l I (6S) 

"" ". ~, ,,, M" '"" '" '"' '" ", "" ", 
M • .,bolic gain, [T ,ble 5) 

I 8657 35.57 I 86.57 86.57 ~o.S7 86.57 8G.57 86.57 86.57 e6.S7 t657 8657 1166) 

Ughtiog II'Iln, (calcul,ted In Appendix l, eQu.tion L9 or l.9.I, also see Toble 5 

I BAS I H.95 I 9.12 I 7.,6 I ." I 4.64 5.0l 6.51 8.75 lUl 12.97 B.32 I (61) 

Appll.nce i/lIln. ("I,"I.teo In AppenOlx l, equo"o" U3 or l13,), ,1'0 'ee Tobl. 5 

I 150.87 I 152.43 I 148.49 I 140.09 I 129.49 I 119.52 ! 112 87 111.30 115.25 123.65 134.15 144.11 /rr.s) 
Cooklngealn. (,.kul'''" In App,nd," l, eQu.tlon US or Lt5.), 0150 ,ee Table 5 

I I l166 I 31.66 'H.66 ~1.66 31.66 lU6 31.66 n.66 ~1.66 ~1.66 31.66 11.66 I (69) 

~"mp .no fan e,ln, fT.ble 50) 

'.00 I 3.00 '"" '.00 3.00 3.00 '.00 3.00 3.00 '"" '"" ~.OO Hm) 
[0,,", •. g. ""'poration fTable S) 

I ·69.25 I ·69.25 ·69.25 ·69.25 ·69.25 ·69.25 ·69.25 ·69.25 ·&9.15 ·69.25 ·69.15 ·69.25 I (71) 

Water heaUngi/llln, (T.ble 5) 

I 69.10 I 66.84 61.71 I 5728 53.58 48.S1 44 76 50.16 Sl.42 58.02 64.l7 6736 I (n) 

Tot.llnte,",1 &'Ins (66)m + (67)m + (68)", + (69]m + (70)m + (71)", .Inlm 

285.39 ZIl3.19 l72S9 256.70 I 240.14 224.71 214.61 lW.96 I 228.38 244.74 I 161.46 277.,7 1(7~) 

6 Solor~am' 

0·_.··· __ A"",,,, f.~or . . }\!'~- S~.lar.l.I!!~ , " Gain' 
Tabl. S~ rn' Wfm' • p.clllorl, .. .p.<Ulcrlat • W 

orT.bl, Gb on.bloSc 

NorthWest 0.77 I x I < I 0.70 1= I 
So"lhW." 1.00 1,1 • I "" I = I 

~hE"t 1.00 I x I 0.70 I = I 
Sol.r~aln'lnwatt, I(74)m .. (6<)m 

I 68.92 I H4.6B 228.72 355.45 A,,2.14 486.48 457.54 37402 Z72.15 160.9S 85.73 56.90 I (S3) 

Total gain, - [nterr>iilanrl ,olar (73lm + (&3)m 

I ,,4.30 I 417.a7 I 501.61 I 61l.15 702.6a I 711.W I 672.15 59.1.97 S:OO.54 405.72 348.19 :)34.27 I (a4) 

T omperat"re during rea~na periods h the hvhg."" from T.ble ~ Th1('C) .,. eo" ." ", M" '"" '"' '" '" ~, 

"" "" 
Utilisation factor for eatn. for Ilvln~ are. n1,m (>ee T,ble 9,) 

1.00 0.99 I 0.9] 0.91 I 0.75 0.55 0.41 0.48 "" "% 0.99 CO" I (861 

Me,n Intern,1 temp of living are. Tt (step' 3 to 7 In Table 90) 

I 19.6a I 19.86 I 1O.19 I 20.60 I 20.88 I lO 9a 21.00 20.99 20.90 20.50 ,om 19.65 I (S71 

T~mp"'lure durhg rea t~g perio(i; In the re" of dwelling from Tobl. 9, Thl("C) 

I 19.36 I 19.06 1987 I 19.88 I 19.3B I 19.89 19.8~ 19 S9 19.89 19.83 19.58 19.87 I (BS) 
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UUII,,'(o" lactor for gains for rest of dwelling ol,m 

1.00 1 0.99 0.97 1 o.as 0.69 0.47 1 

Moan fntorn,l t.mper.fure In 1I1e rest of owelltns 12 (folfow ,tep" to 71n Table ~,) 

1 w.n 1 16.39 1 1B.S6 1 19.43 1 19.77 1 19.8B 

Living."" fraction 

M.an Intern,1 temperature forthe whole owellln8 flAx n +(1- HA) x Tl 

1 18.97 1 1~.19 1 1~.56 1 10.07 1 lQ,,7 1 10.46 

0.31 

19.89 

10,4~ 

App IV a dJustm, nt to the me," Intern, I temperot"re from T. hie 4e where ,pp r"prl. to> 

1 ~8.97 1 19.19 1 19.58 1 1.0.07 1 lDJ) 1 lOA8 1 1.0,49 

"" , .. M" '"" ,,' 
Utilisation faClor for g.l"" ~m 

037 0,6a 0.94 

19,39 19.81 

Living areH (4) 

1.O,4~ 20.41 19.96 

lOAl 19.% 

'" '" 

o.~~ 

18.6l 

19,38 

19.38 

'"' 

1.00 

18.08 

055 

1 (89) 

I 
1 (901 

1 (91) 

16.94 1 (92) 

j)! 94 1 (93) 

00, 

[I ::eo""::JICo'.'''CI:Jo''''Cr:::,o,','::JCo,','CI:Jo""CC£'.,''CI:J'C'"Cr:::,'l"'::Je'""CI:J'",,CC,,,o,'::J1 (94) 

U,eful gains, ~mGm.. W (94)m < (&4)m 

1 352.10 1 412.29 1 48~.14 540.96 504.43 ~65.27 246.27 i56.a3 ~63.17 382.55 344.96 331,65 1 (95) 

Monthly •• erage external temperature from Table U1 

4.30 1 4.~0 6.50 1 8.~0 11.70 14.60 16.60 16,40 14.10 10.60 7.10 4.20 f (%) 

He" I",s rat. for m.o" Int.m,1 t.mperaMe, cm. W «,9)m X «9~]m - (96)m) 

1 9594(l 1 932.57 1 851.S4 1 119.06 1 557,l4 1 3n~O 247,65 1.59,74 402.71 60),49 192.15 
I 

954.85 1197) 

5pare h""Ung reQuirement, kWh/month 0,024 x «97)m· (95lm] < (4~)m 

1 451.90 1 349,", 1 274.09 l1S,24 39,29 

Sp". he.tlng reqUirement kWhJm'/vear 

Sp."" ne.tlog 

Froctlon of 'pace heat from "ron~,ry!,"pplement.,v system (table 11) 

Fraction of space heat from m.lo system(,) 

FroOII"" of 'p.'. h""tirul"1 [')>10 'l,t.", L 

Fraction oftotal,p.re heat from main system 1 

Fraction of to!al 'PO'" heat from malo syst.m 2 

Efnclency oFmal" ,ystem 1 (%) 

"" ". 
Spoce heaUn! f"ellm"n ,ystom ~), kWh!mon!h 

", 
4s:l 83 314.~4 29~,46 137.31 1 42,07 

Woter heotlll.!l 

0,00 "", 

'"' 
000 

0.00 0.00 162.89 311.05 462.91 

H92)L 5, lO .. 12 c 1 2~9~ 01 1 (98) 

'" 

(93)+(4J 1 42,6, 1 (99) 

1_(201]= 

(202) "(1- (203)] = 

(202) x (20'1) = 

", '"' 

0.00 

1.00 

0.00 

1.00 

0.00 

91AO 

,,, 

1 (201) 

1 (201) 

1 (204) 

1 (105) 

11206) 

( 

000 1 0.00 17440 1 ~44.Bl 495,62 

1(211]1...5,10.,,12-1 2,45,31 1 «H) 

Effld",y o'w.te;'j"~'i'"~'I:jjjj:rJi"OCiij'::I:jj,,:rJi"'O::eiijo:::r:jjjjI:ii:ii::J~,,<::r:::"jjIjjjjJ I_I~ _ ~ ___ ••• ____ !I.m 
Water hoaHng fuel, !<Wh/mQ"tfl 

1 188.77 1 165,lS ~73.~6 150.64 ~5fd6 1A~ 32 115,39 150.91 152 60 16~.3~ 11112 184.12 

An"u,1 totol, 

Space heating f"el ,main ,ystem 1 

W.ter h •• tlns f""1 

Electricity for pumps, f.", and electrlok •• p_hot (Table 4f) 

central heating pump or water pump wlthl" warm air heatl"g uolt 30.00 

Page4 

r{219aJ1 .. 12o 1 1939.19 1 (ll91 

2345,S, 

(130c] 
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llOller nu. I,n 

Total electricity ror the abo\f€, kWh/I"''' 

( )rlclty lor lighting (AppendIX U 

Totol delivered "nereY for.1I u,e, 

Space hoating· main 'ystem 1 

W.ter he.Uog 

Pump' and f,n, 

,Ele<;t~dtv for lighting 

Additional ,tandlng ,horse, 

Tot,1 .norgy co" 

Enerl!'! rn,t lactor (ECF) 

SAP ""Iu. 

fOllog (SEction 13) 

SAl' band 

$""," h •• ting· main ,ystem 1 

Wate' heating 

Space and water heatin8 

P"m~' and f,n, 

Electricity for 118htln8 

Total CO~ 'lIhear .'" ~, 

Dwelling Co, eml"lon rat. 

El value 

El rating «Wlon 14) 

C ,nd 

Space heatln~ - malo ,y,tem 1 

W.terh"~ng 

Space .nd w.ter he'llng 

Pump' ao~ fun, 

Ef.ctrl,lty for lighting 

Prim,ry eoergy kWh/y." 

Dwelling primary energy ",te kWhjm2/y.or 

•. ( 
kWhlve., 

".~ 
kWhfv." 

21~5.81 

1939.~9 

En"~i 
~Whlv •• r 

2145.83 

1939.39 

75.00 

23781 

POll' S 

o 

o 

o 

o 

0 

0 

0 

0 

0 

0 

, 
0 

45.00 (230e) 

75,00 1(231) 

237.53 1 (m) 

(211) ... (221) + (231) + (Z32j .. (mlll" I 4597.75 1(138) 

Fu.lp~'. Fu.1 
,o.t f-IV"" 

~.4S .0.01· 

3.48 ,0.01~ 

B 19 ,0.01 = 

13.19 ,0.01 = 

(l40) ... (l42) + (245) .,(254) = 

Eml .. lo" 10«0, ~1"lon' 
IrgCO,{kWn klCO'/veor 

0,22 

on • 
(2611 + ( ( ( 

0,51 I 38,93 1(2&7) 

O.S2 I • 123,28 1 (2&81 

(265) ... (271) = I 1081.81 1(271) 
(1731 

(214) 

" I 

P,lm'ryloolor Pr1morv En.,1!'! 
kWh/vo., 

• 2861,91 (161) 

236&,05 (764) 

(261) + (261) + (16,1 + (2D41 (265) 

3.07 

l.07 

(267) 

[268) 

6187,44 (272) 

mus (273) 
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TER Worksheet 
Design - Draft ONHE~ 
This doslgn ,uomlsslon has b,o" carried out using Approved SAP ,oftware. It has b""n prepared f",m plan, and 'peclflcatlon' and may not ,.nect 'h' 
propertv"' con'tructed. 

i I.M.r.JO~~.~I,!,.!'.'~n~. 
I r. 
I~
·········-····· ........... . 

Flat 114 & 4. Oa~l.nd, Road, Bromley, BR2 3,L 
... _. __ ._. ~---.--~ .. ----. _ .......... . 

loW.'" o«upl.d 

Tot,l floorar"" 

Dwelling volumo 

Number of chlmn,y, 

N"mbe, of open 11"", 

Number of Inter mitten I fan, 

Number of passlv<! .0"" 
Numb., offlu"I." ga, ftr., 

Are. (m'j 

C;5'~"~'"E:III.j x 
(l.j+(lbj + (lcj+(ldj..,(lnj_ I: 78.:1(1 1(4) 

I ~~~fltt0i1i~t': 
II "~"<I!'~ .. 

A •• ,oge'to1'>V 
halght (mj 

C='c,""=JI(20j 

11 .. >7~.2 . 

.J 1 .. 2.~/9~~~~~S .. 

Volumo(m'j 

171.82 1(1,) 

(,.) + (3b) • (le) + (ld) ... (3n) 0 I 171.82 liS) 

m'p.rho"r 

" ',"- " 116.) 

" .10· " 1160) , .10= '" 1170) 

" 'W_ " 117bj 

" .40= " 117e) 

AI"b.ng., por 
ho", 

In"I<r,tion due to chlmnevs, flue" tan" PSV, 16.) + (6b) + (7.) + (70) + (le) 0 [I ==',"=::J 

if a pressu,lsot/on le,tho, been ",mea oulw /, Intena.d, P'"""d 10 (17), ofheM/" ,ontinue from (9) '" (16) 
"" 118) 

Afr ~.'m.abill\yval"., q50, e""r.".d In <\lblC metre, ~er ha"r pe, <quor. metre of .nv,lope ,roa 

If based on air permeabIlity value. then 118) = lil7) + ZO] ~ 1~)"'lh.rwl"" (13) ~ (W) 

Numb., of side, on which the dw.lllog Is sheltered 

Sh,IWr"tor 

I nfi Itrotlon rate I OOlrpora ting ,helter foetor 

Infiltration rate modified fo, monthly wind 'peed, 

"" M" 
Monthly averago wind speod fmm Taole Ul 

I 5.10 5.00 4.90 

Wind foetor (Him H 

I 1.28 1.25 1.13 

''" 4.30 3.80 

'.W '"" 0.95 

Adl""ed 1""ltMloo ral. (aUowlns fo, ,holt.r "Od wind factor) 121) x ("a)m 

0.46 I "" I 0.44 I 0.40 I 039 0.34 

ColClllate effective air change rate for fhe oppllcable case: 

If mechaolcafventilatlon: air ch,nge rate through system 

'"' 
3.80 

'" 
0.34 

If b.lan",d wltll h,,, r.,,,,,,IY' efll,"oocy In % allowing for In-use f,ctor from Table 4h 

d) ",tuml ventilation or Whole hou,e po,,",e Input venlil,llon from loft 

I 0.61 I 0.60 I 0.60 I 058 I 0.53 I 0.\'6 0.50 

Hteet;ve .1, change rate enter (24,) or (Mb) or (24c) or (Md) In (25) 

0.61 I 0.60 I 0.60 "" I 0.58 0.56 0.56 

Poge 1 

'"' 
3.70 

"~, 

0.33 

"'" 
0.56 

, ) 

"" 
4.00 4.,0 

1.00 W, 

0.,6 0.39 

"" Q.5B 

0.57 058 

117) 

(lB) 

(19) 

(lO) 

(21) 

( ,,, ", 
4.50 4.70 , (n) 

1.13 1.18 1122.) 

0.41 0.42 I (nb) 

"') 0.59 1114d) 

0.58 0.59 1125) 
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N~~R PI," A,-.."or v",lon 6,1.2 

SAP .",Ion 9.92 

I 
I 
I 



E'omon' 

Door 

WInOOW 

Roofwindow 

E,tom,'wa" 

Partyw,1l 

'00' 
To.a' area of extornal oloment' IA, rn' 

Fabric heat '055, W/K ~ lJA, U) 

Ho" cap.dtv ern = ~IA X") 

Therma. m, .. po"mete, ITMP)'n kI/m'K 

, .. 
orea,m' 

Therm.1 brl~ge" ~Ilx '11) ca,,", ... d u"OR Appendix K 

To", F.o,l<: "e .. loss 

"" ... 
Venll.".o" h.o.'o" e,'ro'.tod monthlv O.ll X (25)m "IS) 

O~.n'tIl!' 
m' 

Ne' a,o. 
,m' 
1.80 

3.60 

90.30 

163.80 

'"" '"~ 

x I 
x I 

I ~4.'5 I ,4.12 I UB9 32.82 31..62 31.68 31.68 ·1 

( • !ran,F.r oooffic'ent, W/K (37)rn + (~8)m 

I 87.66 I 87.42 I B7.19 66.12 85.92 84.99 84.99 

He.t'o" par,meter (HLP), W/rri'K (~9)rn + (4) 

I 1.12 I 1.12 I 1.12 I 1.10 1.10 W, 1.09 

Numbe, of dol" '" month IT ,ble 1,) 

I 31.00 I 2MO I 31.00 I 30.00 ,1.00 ~O.OO I 31.00 

A$,"m,d OC'UP'"'Y, N 

Ann"'" ""erase hot Water "!.g<!1rrlltr., pord.VVd,oll€rase ~ 125 K NI + 36 

"" ". Mu M' M" '"" '"' Hot wato' usage,n Illre, per d,V For each month Vd,m = I,,'or from T.bl. le, 1411 

I 100.99 I 97.12 I 93.65 I 89.9B I 86.30 I 8203 I 82.63 I 
( 

U·.,'uo 
Wfm'K 

0.00 

0.13 

(2a) 

'"' 
31.51 

M.B1 

1.0~ 

31.00 

'"' 
86.,0 

EneriV content of hotwateru,ed 4.18, Vd,m x nm x Tm/3600 kWh/month ('00 T.bles Ib, le ld) 

I 14~.n I )30.99 I 1>5.17 I 117.B5 113.08 9758 I 90A2 I 103.76 

Distribution [055 0.15 x (45lm 

I 22.47 I m" I 20.28 I 17.68 :U;.96 14.64 1356 1556 

Wo," 'torage 1o" ca[cu'ated for oach month (55) x 141)m 

I 0.00 "", I 0.00 I '.00 0.00 0.00 0.00 .", 
If tho ,,,,,"", conto'n, dodlcoted '0'" 'toroge ord.~I,,"d WWHRS (561m x ((47)· V,) '" 147), el,0(561 

I '00 0.00 I 0.00 '.00 0.00 0.00 0.00 ,", 
~rlma..,. circuit ID" for each month from T,bl. 3 

I 0.00 Q.OO I 000 0.00 0.00 0.00 0.00 0.00 

Comb) '0" for">eh month /(om Tablo 3a, 3b or 30 

I 50.96 I AotJ9 I 47.72 I 44.37 4l9S 40.75 42.11 43.98 

lu 
1= 

A.UW/K 

1.80 

","v,'uo, 
ld/m'.K 

(26) ... (3(11 + (~2) = 

.. (,0) + 1~2) + 131a) ... (32e) 0 

'" 
3;1.04 32.62 ~3.02 

I 85.35 85.92 86.l3 

AVer330 ~ I(~9)1 .. 12/12 I 

,.® I 1.10 I 1.11 

Av.ra~e ~ 1(40)1 ... 12/12 I 

I '"00 ~1.00 30.00 

''" '" '" 
I 89.98 9165 97.32 

I(44)1 ... U" I 

I 105.00 )21 ~6 I 1>'1.57 

1:145)1 ... 12" I 

15.75 18.35 20.04 

'.00 "", 0.00 

0.00 0.00 0.00 

0.00 000 '00 

I 44.37 47.72 47.99 

,"-
"i' 

126) 

(27) 

1213) 

129,) 

1~2) 

I~O) 

131) 

'3.4S II'S) 

86.75 

B6.12 I (19) 

I 1.11 

1.10 I (401 

I 31.00 I (40) 

", 

I 100.99 

1101.76 I (44) 

I 145.05 

144458 I (45) 

21.76 I (46) 

0.00 I (50) 

"". 1157) 

0.00 115~) 

50.96 ) (61) 

TO.'. he.t ,equ".d forwot .. he.ting calcu'ated for e.,~ month 085 x 145)m + (46)m + IS7]m + (59)m + (611m 

~.go 2 

URN: FIa.ll ve,,'on I 

NHER ~'an As,."one"'on 6.1.2 
5AP ,",,'on 9.92 



0.00 0.00 0.00 

He."lt gain, from water heating (kWh/month) 0.25 x [0.85 x 145)m + (61)m] + 0.8 x [(46)m + (5l1m + 159)ml 

I 62.54 I 54.75 I 56.SS 

"" 
Metabolic gain, (Table 5) 

, .. Mo< 

50.28 I 46.59 I 42.63 I 4059 I 45.49 

'" '"" '"' 

0.00 0.00 0.00 0.00 I (<;.l) 

164) 

46.00 5:2.62 56.4l 60.97 1165) 

'" 00, 

I 111.19 I 111.19 I 121.,9 121.29 1l1.29 1<1.29 121.29 111.29 Ul.1.9 IlU9 121.19 111.19 1(66) 

lIgMng g,I", (,oleul.led In Appen~", l, equotlon 19 or LBa), .Iro , •• lobI. 5 

1 10.02 I l7.78 I l4.46 I 109, I SIS I 691 7.46 9.70 1~.02 1653 19.10 20.57 1(67) 

App!i,nco gain, (cal,ulat.d I" Appo"dlx L, ~qu,~on L13 or LU.), ,1'0 ,e, T.ble 5 

I 21S 42 I 21766 I 212.03 I 200.03 I 184.90 I 170.67 161.16 158.93 164.56 176.55 191.68 105.92 I (6B) 

Coo!<lng gains lcalrul,ted In Appendix L, equ,tlon L15 or [15a), also ,ee Table S 

I 35.13 I 35.13 

Pump "nd fo" &am, (Table sa) 

3.00 I 3.00 

l<>s,", e.g .•• aporatlon (Table 5) 

35.11 

3.00 

35.13 

3.00 

,5.13 35.l3 

3.00 3.00 

35.13 35.13 35.13 

'"" 

35.1l 

3.00 3.00 

3,.H I (69i_. 

3.00 1(70) 

I ·97.01 I ·9703 -97.03 ·97.01 ·97.03 --97.03 ·97.01 -97.03 "'l7.OJ -97.03 ·97.03 ·97.03 I (ll) 

Waterhe.tlng~·;':"'~"6·j'c"J':':ii,,:::r:::r"CG""ii:I:ii,,:::r:::r>IO[J"'ii:I"liI:ICiiO:::r"LI:ll:liI:I:ii:::r L 6W6 I 81.48 76.45 69.83 65.,1 59.21 54.56 61.15 6,.69 70.71. 78.~' 8195 1(72) 

Tot.1 In\e,",18"ln, (66)m + (67)m _168)m + (09)m + (70)m + (711m + 172)m 

3g1 aa ;)19.30 I 365.1l l~l.la 31078 199.17 18557 192.16 303.66 326.19 351.72 370.a2 I (7~) 

Soulh'.'t 

NorthWe,t 

South E ... 

SouthWe,1 

Solargalnslnwa", L(74)m .. (82)m 

. A=» foo!or 
Tabl.6d 

At~ •. 
m' 

SolorflWl 
W!m' 

, 
.poclllc d.t. 
orT.ble6b 

0.70 I = 

0.70 I. 
0.70 I = 

Gal"' 
W 

0.70 I = Le'" 

I 135.23 I 239.61 350.11 467.31 ,,1.24 558.75 533.96 470.08 ,90.76 271.05 16.l.72 114.S7 Jl8'l) 
101.1 g.lns Internal and .olar (71)m + (Sl)m 

517.12 I 618.91 I 715.43 810.50' 812.02 857.9l 819.54 162.24 tm.62 597.2, 515.44 485,39 1184) 

Temperature during h""ting period, In the Ii.iog area from Table 9, Thl(·q ,,, ". Mo< ." M" '"" '"' 
Utill"Uon l"lor for glllm lor living area n1,m (see l.ble 9,) 

1.00 I 0.99 I 0.98 I 0.9l I 0.80 0.61 0.45 

Me.n l"ter",1 temp 01 living ar.a TlI".p' 3 '0 7 In Toble 90) 

I 1985 I 20.04 I 20.32 I 20.64 I 20.33 20.93 21.00 

Tempera,ure during heatln6 period, In 'he re,! of dwelling Irom Table 9, Th2rq 

p.ge 3 

'" '" 
0.50 0.76 

20.99 20.91 

"0 "" 
0,96 1.00 I (So) 

20.61 20.17 19.52 1187) 

U~N' fl" 11 v",,[on 1 
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I 19.98 19.99 I 19.99 20.00 20.00 20.01 20.01 20.01 20.01 20.00 20.00 19.99 IlgS) 

Utill"Uon factor lor g,ins for re'" of dwelllnB nl,m 

I 1.00 I 0.99 0.97 I 0.90 0.74 0.5, 0.35 0.40 0.6S 0.94 0.99 1.00 IIS9) 

M"';n Internal temp"'alure In the re,t of dwelllngn (fujlow ,tep.s , to 7 tn T,ble 9<) 

[I ~W'."'CICW"""ClIC",.j,,;jl C"'·"'CIC""'·"'ClIC",·,ooO:::II :,j'""'OC"'".'"'ClC"'·'''S;'~'~·'~'~2,j"E·'''~~'~M'''51190) 
Llvlng.,e, frac~on Llvlngarea+(4) 0.43 1191) 

Mean Internal temperature for the Whole dwelllngflAx T1 +11- flA) ,12 

I 19.07 I 19.30 I 19.64 I 20.05 I 20.,1 I 20.41 I 20.44 20.44 20.38 2O.Q1 19.46 19.0, I (92) 

Applj .dJu"'ment to the mean Inlern,1 temperature from Table 4e whe'e approp,jate 

19.07 I 19.30 19.64 m.05 m.,2 I 20.42 I 20.44 20.44 19.46 19.00 1 (93) 

"" "" Mo< ." '"" '"' '" W. "'" 00, 

Utlll"tlonfu010r[':"'j":ji":'·j"C'j"ClCiOiCe:o.<O:::IJ>i':ClC"CeB:i:IJ>l'::JCili=eBI:I:l;,,:JCCOiCJ _1 ____ '" u, _ ~ __ ~I" 
U,.J\JI iIl'ln,. ~mGm. W 194)", X (84)m 

I S14.29 1 610.60 I 690.27 730.01 665.66 482.)5 324.57 339.53 496.50 S59.28 SOU7 48>.41 1195) 

Monthlv ,vera&e e'Wo,1 temperatur. from Tobl. Ul 

4.10 I 4.90 1 6.50 1 2.90 11.70 14.60 1660 16.40 14.10 H' 4.20 1196) 

Heat 10>5 rate for me.n Intern.1 tomperature, [m, W «39)m" ((91)m -196)m) 

11294.27 11158.94111~6.16 I 960.30 I 740.35 I 494.75 ~26.13 ]42.~4 5,5.70 80B.e8 11067.]3 I 1286.36 1197) 

spac, healing "'Q"lremen~ kWh/month 0.014x ((97)m -195)m) x 141)m 

1 580.11 I 435.66 1 ~~9.18 I 165.91 5558 I 0.00 0.00 '"' '"' 135.70 1 401.80 I S97.40 
I19S)1 .. 5, 10 ... 12 I 2761.46 1 (98) 

Spa", h •• ,lngrequlr.ment,Wh/m'/jear 192),,(4) I 3516 1(99) 

Sp.", ~e.'It>g 

f",ctlon of sp.ce he .. from ,econdary/supplementary ,v,tom It.ble 11) 

F""Uon of,'p,re hoot [rAm m'inSVSlom(,) 

Fraction of .paco ho., from m.ln .y'tem 2 

froctlon of total 'Jl<ICO ho.t from m'In ,v,tem 1 

Fraction of totol 'P''''' heat from mal" ,vst.m l r -1'n'Y of m.tn 'Vstem l (%) 

, I,n r •• M" '" Spa", h •• Uog fuellm,lo ,vstem 1). kWll/month 
'"" '"' '" '" 

1-.1201) = 

(201) K 11-ll(3)] ~ 

(202) x (lOO) = 

0.00 

'.00 
'.00 
CO" 
0.00 

91.40 

0" Nov 0.< 

120:1.) 

(102) 

Il(4) 

1205) 
(206) 

[]o'''I·,nDI:·,o'''·'"'c:I1 :"e""'Ij""'·'''D:J''''''·c:I1 :::o,"".:::Jc",ooo:::rj'i",.cej"~'~·2~""·~·!'2;·"1""'~l·~'!,~oI'5 
1:(211)1 ... 5. 10 .. 12~ 1 2~5'6.60 1 (ll1) 

W .. .,h".lng 

Efficioncv of water hooter 

ID'~'~'~'ClI:J."j."c:I:J",;".C[J."'.'"':J:J"j."j.c:I:"""'O::Joo""":J:J"'·'''O:::C''''·'''OC",j·''':J:J"',·",ce.",.,.011217) 
Wal" heaUn8 fu,I, ,WIl/month 

I 229.23 I 201.49 111.23 190.61 lS9.87 172.26 165.04 183.98 186.01 199.46 208.71 22156 

Annu,t '0,,1. 

SP'''' heating J\Jel- m,in ,y,tem 1 

Wator heating fuel 

Elec~iclty fo' ~um~s. fun, and el""tric keep-hot (Table 41) 

W19a)1 ... 12 l361.44 1 {219] 
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",otral h,.Uogp"m~ orw,lor rump within w.rm .Ir ho.tlng unl' 

1>011" fiue I.n 

Total .1'ctridlY 10' Ih' obove. ~Wh/y<!ar 

Ele't~'lty for 118htln8(A~pendl. L) 

Total delivered energy forall uses 

Space ho.~nt - m,ln .ystem 1. 

Waler he"ln~ 

Pumps and f.n, 

Electricity for lighllhg 

Additional 'tandlng ch'llle, 

Totol enor&"'! 00" 

Energy eo,! f.,tor (ECF) 

SAP .,Iu~ 

SA~ 'atloS Isectlon H) 

SA!' band 

Sj>!Ice heating - main "I,"'m 1 

W",r heating 

Sj>!Ice .nd water he.\jng 

Pumps and tons 

- - EI.Wlrlty for lighting 

To,,1 CO" ke/vo" 
Dwellln~ co, emission rote 

EI.,I", 

E, "tlng (,,<110" 14) 

Ell>and 

Sp.re heating - main ,y,tem 1 

W.,,, h.atiog 

Space ond water heating 

Pumpsandl,ns 

EI.",lolty for II~h'ln~ 

P~m,ry en,r&"'! kWh/y .. , 

Dwelling primary energy rate kWh!m2!vear 

.. , 
kWh/~ ... 

Energv 
kWh!voor 

(n"t!lY 
kWh/v •• r 

7S.00 

353.49 

P'~. S 

(2111_ 

, 
• 
• 
• 

• 
• 

• 
• 

• 

30,00 

45,00 

(2211 • II~1).[2'2) ... (2371» = I 

FU,' ptl,. 

3.43 xO.Ot" 

3.4B xO.01 = 

<O.ot= 

,0.01 u 

(240) ... IM1) + (245), 125~) = I 

fml"lon ""or 
kgCO./kWh 

0,12 

0,22 

(261) + (2621 + I 

0.52 

'" 11 
1272) 1 

Prlm.ryf."or 

1.21 

1.l2 

(261) + (262) + (26,1 + 1264) 

75.00 

353.49 

5746.5, 

Fu.1 
«"H/year 

MO; 

82,16 

%159 

0; , 

Embilon, 
kgCO,/~ ... 

638.62 

S5,OB 

" , 

Primary Ene<fY 
kWW~." 

[230c) 

[2300) 

If 
1(lJ21 

I mal 

1(140) 

I(W) 

(149) 

(150) 

(251) 

11155) 

1157) 

I 
11158) 

I 

(261) 

(264) 

(265) 

(l671 

(loa) 

(271) 

(1nl 

12r 

(l61) 

(264) 

1265) 

1267) 

(l6a) 

(2711 

Im) 
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