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Fabric Efficiency WorkSheet: New dwelling design stage

Assessor Name: Ondrej Gajdos Stroma Number: STROODE629
Software Name: Stroma FSAP 2009 Software Version: Version: 1.4.0.91

Address : 1 Radlett Place, London, NW8B 6BT

Area(n¥) Ave Height{m) Volume({n)
Basement [ et ow x| 27 Joa = [ 2207 |@a)
Ground floar [ 1a Jow x| 4 Jizm = | 4458 E
First floar [ ss7  Joo = | 4 Jeo = | 2620 &2
Second floor | 571 joa = | 38 Jaar = | 2055.5 S
Third fioor I 164 ]nn: % | 3 ]ma = [ 482 |t:'m

Dwelling volume

(3a)+{30)+3e) 31301+ .(3n) = _mm

2 Nentilation rate.

main Secondary other total m* per hour
heatin heati
Nomerstonmeys [0 -0 ][] T[] o=
Numberctopenties [ ][5 ][> ][ ]® s J»
Number o e ar 1 =
Number o passe vris [~ ] =
Mmoo s g e s L w——
Air changes per hour
Infiltration due to chimneys, flues and fans = (Baj+(Bby+(Tajs(Tbi+{Tc) = “{5)= Efa]
I a pressurizabion test has been carried out or is intended, proceed fo (17), othenaise continue from (3) o {TE)
MNumber of storeys in the dwelling (ns) 0 (53
Additional infiltration [BF1E01 = a {10}
Structural infiltration: 0,25 for steel or timber frame or 0.35 for masonry construction [} i1y
it both types of wall are pregent, use the value comesponding io the greater wal area (afler
deducting areas of apenings), If equal user 0.35
If suspended wooden floor, enter 0.2 {unsealed) or 0.1 (sealed), else enter 0 0 (12}
If no draught lobby, enter 0.05, else enter 0 0 (13}
Percentage of windows and doors draught stripped 0 {143
Windaow infiltration 0.25-[0.2x (14) = 100] = 1] {150
Infiltration rate (8) + (10 + (11} + (12)+ (1 + (15) = 0 (16}
Air permeability value, g50, expressed in cublc metres per hour per square metre of envelope area 5 (173
If basad on air permeability value, then (18) = [{17) » 200+(8), otherwise {18} = (18) 0.25 {18)
Air permeability valse applies if 8 pressurization lest has been done o & degres ak permeabilly is being used
Mumber of sides on which sheltered 1 (18)
Shelter factor (200 = 1-[0.075 % (18] = = 20)
Infiltration rate incorporating shelter factar (21)=(18) x (20) = [0z Jen
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Fabric Efficiency WorkSheet: New dwelling design stage

Infiltration rate modified for monthly wind speed
IJanI Febl Marl Apr] Ma'yl .Junl Jul | Aug] Sepl Dntl Nmrl Dac:]

Monthly average wind speed from Table 7
@m=| 54 | 51 | 50 | as | a1 | s | a7 | ar | a2 | a5 | a8 | 51 |

Wind Factor (22a)m = (22)m « 4
4zzmma| 138 | 127 [ 1,27 | 112 ] 1.02 | 0.98 ] 082 | 062 1 1.08 | 1.12 ] 12 | 127 ]

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

032 | o3 0.3 02 | o ! 023 | 022 | 022 | 025 | o2 | o2 | 03 |
Caloul =] case

if mechanical ventilation: Emu

If exhaust air heat pump using Appendix M, (23b) = (23a) * Fmv (equalion (N51) , ctherwise (23b) = (23a) l:l‘m”
It balanced with heat recovery eficiency in % allowing for in-use factor {from Table 4h) = Emﬂ
a) If talanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22bjm + {(23b) = [1 - (23¢) = 100]

- 0 | o | e | e ] o | ¢ o0 | e ] o] e J 4] @ | (24a)
b) F balanced mechanical ventilation without heat recovery (MV) (24b)m = {22b)m + (23b)

aiopd 0 | o | o | ¢ ] o | o ] o | o] o | o] 0o | o] (24b)

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (2dc) = (23b); otherwise (2dc) = (22b) m+0.5 x {23b)
124e|m-|n]ﬂ|a|n]n n] |n]a|ﬂ]u|n] (24c)
d) if natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

=]

mu)mnl 0.55 | 054 [ 0.54 | 0.53 ] 0,53 | 083 | 052 | 082 1 053 | 053 ] 0.54 | 0.54 ] (24a)
Effective air change rate - enter (24a) or (24b) or (24¢) of (24d) in box (25)

1?5)111-' 0.55 | 0.54 | 0.54 | 0.53 ] 0.53 | 053 J 0.52 | 052 ] .53 | 0.53 ] .54 | 0.54 ] (25)

ELEMENT  Gross Openings Met Area U-value AXU k-value AXK
area (n¥) e AP Wim2K (VW) kdim® K ki

Dioors Type 1 | 33 | =] 15 | =] 504 | i26)

Doars Type 2 [ 20 ] =] 45 | =] 315 | i26)

Dooars Type 3 [ 3 | %[ 15 ] =] 50 1] 126)

Windows Type 1 W15 1 0.04] = iz
Windows Type 2 [[=n ] smarspoosi <[ 272 (27
Windows Type 3 [Cam ] smmrspood - (7
Windows Type 4 KU1 15 1+ 0.04] = (27
Windows Type 5 MR 15 - 0.04] = {20
Windows Type 6 MV 15 )+ 0.04] = iz
Windows Type 7 ainispood =[5 | an
Windows Type 8 w1 1.5+ 0.04] = (ar)
Windows Type 8 XM 15 )0 0.04] = ian
Windows Type 10 1.21 wA1N 15 b 0.04] = 1.71 (27)
Stroma FSAP 2008 Version: 1.4.0.91 (SAP 5.50) - hitptiwwe. slroma.com Page 20l 15
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Fabric Efficiency WorkSheet: New dwelling design stage

Windows Type 11 N 151008 = [ 385 | 27
Windows Type 12 A5 004 = [ 37| i27)
Windows Type 13 1N 1.5 1 0.04] = [z
Windows Type 14 [z2 ] smwmiswoon = 3n_| (27
Windows Type 15 AN 151004 = [7es | @
Windows Type 16 sUIN 15 J-n.m|= 27
Windows Type 17 [ ] wmikas }-u.mlr @7
Windows Type 18 ,;mmts:»u.m: @
Windows Type 19 E WA 15 ﬂ.m|=E @n
Windows Type 20 [Ciss ] smmrspwoon =[ 1o | )
Windows Type 21 xR 1.5 1+ 0.04] = (27
Windows Type 22 xS 008 = [ 285 | {z7)
Rooflights Type 1 K M1N15) + 0.04] = {27b)
Reoflights Type 2 x1IKE5) + 0.04] = 1271
Rooflights Type 3 N5 +004] = [ sea | (27h)
Rooflights Type 4 a1 5 +004 = [ om | {276}
Rooflights Type 5 137 MY 5) + 0.04] = {27h)
Fioor [ 111 ] x[ o017 ] =] te23a | | || Jizes
WallsType1 | s22 | [ o | [ _s22 ] x| on | =[ stez | | | Jiz
Walls Type2 | 9244 | | 2r2es | [ srear | x| e21 | = 20388 | | | | (2l
WallsType3 | x5 | | 63 | | 252 | x| o2 | =] s0¢ | | || Jiz8
watsTyped oo ] [ o ] [ o J*[ow ]-Cmz] 1 [ o
Roof Typel | 3s2 | [ 2408 | | s2vms | x| e1s | =] s2ar | | | | Jaon
Reof Type2 155 |_sms | [ me2e | x| o018 | =| 28 | | | | |
Roof Type3 | e | | o | | 8 | x| o1 | =] mnas | | | | [E
Roof Typed | so7 | | 3s8 | | sosaz | x| o1 | =| sz | | | Jeos
Roof TypeS | 105 | | o | | 158 | x| e2 |=[ =20 | | | Jrzo)
Total area of elements, o1

" for windows and roof windows, vse efMective window LU-valae calcuiated using formide 1401 U-vaiue) +0.04) as given in paragraph 3.2
= nclude the areas on bolh sides of infernal walls and partitons

Fabric heat loss, WK = 3 (A x U)
Heat capacity Cm=S{Ax k)
Thermal mass parameter (TMP = Cm = TFA) in kJ/mfK

For design assessments where the detailz of the construction are pof known precizaly the indicative values of TMP In Table 1f
can be used instead of 8 defaied calcuiation.

Thermal bridges © S (L x ) calculated using Appendix K
¥ detadls of tharmal bridging are nal known (38 = 015 (31)

Total fabric heat loss
Yentilation heat loss calculated monthly

(26)...030) + (32} =

((28)...030) + (32) + 32a),..(22e)=

Indicative Viskie: Medum

(23] + {38) =

(38)m =033 » {25pm ¥ (5)

[0 o

118555 56 (24)
(35)

250

EERCE
1326 44 27

Jan

Feb

Mar

Apr

May

Jun

Jul Aug | Sep

Oct Moy

Dec

(38m= | 2155.57

2134.38

2134.38

200564

2725

206174

2051.51

2051.51

2078.08

204564 [ 2114.41

213438

38)

Heat transfer coefficient, WiK

{39)m = (37) + (38Im

(30)m= | 3452.01] 3470.82| 3470.82 | 3432.08 | 3408.94 | 3308 17| 3387 95 | 3387.95 ] 3414.52| 343208 ] 3450 84| 347082

Sroma FSAP 2008 Version: 1.4.0.91 (SAP 5.20) - hitp e stroma com
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Fabric Efficiency WorkSheet: New dwelling design stage

Heat loss parameter (HLP), W/mPK (40)m = (39)m + (4)
om=| 105 | 104 | 104 | 103 | 102 | 102 [ 102 | 102 | 102 | 108 | 108 | 104
Average = Sumi40), . 2= 1.03 Jua

Mumber of days in month (Table 1a)
Jan Feb Mar Apr May | Jun Jul Aug Sep Ot Mowv Dec
(41im= 3 28 A 30 N 3o 3 3 30 Kb 30 H (&1}

Assumed occupancy, N (42
iFTFA>139 M=1+176x[1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 % (TFA -13.9
FTFAE138 N=1

Annual average hot water usage In litres per day Vd, average = (25 x N) + 36 (43}
Reduce the annual average hol water usage by 5% i lhe dwelling i designed o achie e 8 waler use largel o
not more thal 125 Wres per person per day (all waler use, hot and cokf)

[ Jan | Feb | Mar | apr | may| wun | su | Aug| sep| oet | nov| Dec|
Hot water usage in 1bes per day for 8ach monih Vd,m = factor Fom Table Tc x (43)

(44)m= I 222_59[ 214,48 ] 206 .4 [ 1983 [190.21 I 18212 { 182 12T1gut—[ ma.a—l 206.4 ] 214 4{[ 27258

Tolal = Sumi{44), = 2428.1 If‘“I

Energy condent of ha! water used - calculated monbhiy = 4. 190 x Vd m x am x DTm s 3600 kW himonth (see Tables Th, 1o, 1d)

(&5im= [ 3:30.!!&[ 28838 ] ﬁa.azl 26035 I 249.81 I 215.571 19875 | 22922 [ 231.96 [ 270.32 l 295.08 ! 22044

Tolal = Sumd45) = 3191.38 I'“'!'l

If instantaneous waler healing al poitt of wse (no hot waler storage), enter 0 in boxes (48} fo (61)

@m= o | o | o | o | o | o [ o ] o] o | o | o | o | (48}
Water slorage loss

a) If marufacturer's declared loss factor is known (KWhiday) |I_| (47}
Temperature factor from Table 2b |I| (48}
Energy lost from water storage, kWhiyear (47) % (48) = o ] (48)
If manufacturer's declared oylinder loss factor is not known:

Cylinder volume (litres) including any solar storage within same E (50}

i commiumily heating and no fank in dweling, enter 110 tires in box (500
Otherwize f no stored hot waler [this includes insterdansows combi boilers) snter 'O in box (500

Hot water storage loss factor from Table 2 (kWh/iitra/day) II' (81}

Volume factor from Table 2a 0 (523
Temperature factor from Table 2b 0 (53)
Energy lost from water storage, kWhiyear ({500 = {51} = (82) % (53) = 0 (54}
Enter (49 or (54) in (55) o (55)
Water storage loss calculated for each month {{58)m = [55) = {4 1)m

wm=| o ] o | o | o | o J o | o] o] o | o | o | o | (58)
If cyfinder conlaing dedicated solar storage., (57)m = (56)m x [{50) = (H11)] = (50), else {57)m = (56)m where (H11}) is from Appendy H

som=| o | o | o | o | o J o [ o ] o ] o | o | o | o | (57}

Primary circuit loss (annual) from Table 3 II’ (583
Primary circuit loss calculated for each month (59)m = (58) + 365 = (41)m
(modified by factor from Table HS if there is solar water heating and a cylinder thermostat)

@m0 ] o o] o]o]o] o] o] o]s]o]e]
Combi loss calculated for each month (61)m = (80) + 365 = (41)m
gom=] o | o ] o | o ] o J o] o] o o] o] o | o (51)

Stroma FSAP 2003 Version: 1.4.0.81 (SAP §.90) - htlp:/fwera _stroma.com Page 4 of 15

69



Fabric Efficiency WorkSheet: New dwelling design stage

Tatal heat required for water heating calculated for each month (62)m = 0.85 = (45)m + (48)m + (57)m + (S9)m + (61)m
:s.z}m=| 231.25| 24598 | 253.83 [ 721249 | 21234 | 183.23 | 168,70 | 194 84 [ 197.16 | 22078 | 25062 ] 27237 | B2}

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter ‘0" if no soler contribution 1o water heating)
{add additional lines if FGHRS and/or WAWHRES applies, see Appendix G)

wm=| o | o | o | o ] o | o | o | o | o] o] o | o | 153}
Cutput from water heater

isdm=| 26125 | 24598 | 25383 | 22120 | 21234 | 18323 | 18970 | 19484 | 19716 | 22976 | 25082 | 27237

Cuitput from water heater (annuall 71267 ||E'||'
Heat gains from water heating, kWhimonth 0.25 * [0.85 = (43)m + {61)m] + 0.8 x [{48)m + (57)m + (5%)m ]
:smm:I 7031 | 6149 | 6346 | s532 l s3.08 | 45.B1J 4245 | 4871 | 49.29J 57.44 l 827 | a.snsJ (65}

inciude (57)m in calculation of (63)m only il cylinder is in the dwelling or hot water is from community heating

5. Internal geins (see Tatle Hand 5a)
Metabolic gains (Table 5) Vatts
Jan | Feb | Mar | Apr May | Jum | Jul Aug | Sep| Oet Nov | Dec

#sm=| 354 354 354 354 354 354 354 354 354 354 354 354 [
Lighting gains (calculated in Appendix L, equation LY or L9a), also see Table 5

t67im=| 2198 | 19531 | 158.84 | 12025 | soee | 7582 | s2 | w0859 | 14308 | 18185 | 21201 | 22601 | (87
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(s8im= | 2085 52| 2117.27 | 206247 | 194581 | 1798.56 | 1680 16 | 1567 7 | 1545.95] 160075] 17174 | 188468 | 200306 (68}
Coaking gains (calculated in Appendix L, equation L15 or L15a), also see Table 8§

esm=| 584 | sa4 | ses | sa4 | sea | sea | sas | sea | ss4 | ses | sea | sss | (69)
Pumps and fans gains (Table 5a)

gom=[ o | o | o | o ] o | o | o | o ] o ] o | o | o | (70}
Losses e.g. evaporation (negative values) (Table 5)

7m=| -2032 | -2632 | 2832 | 2832 | -2832 | -2832 | -263.2 | 2832 | -283.2 | -283.2 | -2032 | -2e32 | i1}
Water heating gains (Table 5)

zim=| 845 | o151 | as20 | 7ems | 7135 | 362 | 5705 | 6547 | eaas | 77.21 | w700 | o152 | i72)
Total internal gains = (BB)m « (G7Im + (B8Im + (BI)m + (T0Im + (F1m+ (T2m

(Tam= | 2539.13] 2533.29] 2435.8 | 227211 192887 | 183595 | 1847.21 | 194147 | 210546 | 229206 24408

Sodar gains are calculated using solar flux from Table 82 and essociated equafions to convert tothe applicable orentation.

Crientation:  Access Factor Area Flux a. FF Gains
Table 6d m Table Ba Table 6b Table Bc (W)

Nﬂrﬂ‘lﬁaﬁlﬂ.sxi 0.54 | ¥ 435 x | 1151 | % | 0.83 | % | 0.7 | =| 12211 |{?51-

Norheast 0 & 077 X 272 x ITI X m X [u_?l = 19,14 (75)
Mortheast g gx 077 | x| 245 x| s | x| os ] x| 07 | = 8518 Ji7s
Norheastos| o77 | x| 1= x| s | x] em |x[ o7 | = 1303 |os
Northeast g gx 077 | 81 ] 1s | o 083 x| or = 32.01 Jors
Norheastosx[ o077 x [ 12 x 151 |« os |x[ 0z | = 1277 (75)
Notheastogm[ o077 | x[ 187 | x[ 1151 | a«[ oss | x[ o7 | = 1316 |75
Noheastoge| o7 | x[ 135 | =] 1s1 J«| os x| or =] 95 Js)
Stroma FSAR 2005 Version: 1.4.0.91 (SAP 8.50) - hHp:ttwww _stroma.com Page 5 of 15

70



Fabric Efficiency WorkSheet: New dwelling design stage

Motheastoox| o054 | | 495 | x| 2388 | x| e | x| o7 ]=| 2408 |Jom
Martheast oo [ 077 | = | 272 | x| 2355 | x| o8 | = 07 ] = | 39.16 J=
Notheastom| o077 x| 28 | x| 2388 | x| oes N EE | =] 13 o=
Martheast oo [ g77 S IET x| aass ] x| ems s a7 ) =] zms o
Mortheastos| 077 x| 8.1 v 2355 | x| os | x| o7 | =1 85,51 Jisy
Mortheast oee| 077 | = | 121 | x| 2385 ]| x| es | «| a7 | = 2613 Js
Mortheast o o | 077 i 1.87 % 2355 % 0.53 X o7 a 2682 (753
Mortheast o o 0.77 % 135 x 23.55 X 0.53 X 07 = 19,44 (75}
Mortheast o oy 0.54 X ] 435 | x 41.13 ¥ | 0.63 | E | 07 | =| 438.32 ||?51
Northeastosx| o077 | x [ 272 | x[ a1z | x[ om | x[ o7 | =[ esar s
Mortheastosx[ o077 | x| s | x| a3z x| ess | x| 07 ] =] 307 94 Jirs
Mortheast g.9x 0.77 % | 132 E 4113 X 0,63 x| o7 | = 49,77 |75
Mortheast o ax 0,77 % 0.1 ] 4113 ¥ 0.63 % | 07 = 114,38 (75)
Martheast 0.6 0.77 S IEETI A TR 063 | x| o7 | =] 82 |om
Mortheast 0. 0.77 x| 1er | x| 4113 | s 0ss | x| o7 ] =1 47 o Jss
Mortheast o o 0.77 X 135 x 24113 X 0.63 X 07 | = 3394 (75}
Mortheast o gx 0.54 L] 435 ¥ T ¥ 0.53 L] or = 719.28 (75}
Nuﬂ.heaﬁtugxl 077 | 272 | * | BT % 0.63 % o7 = I 112.72 If?'5l
Nurt‘heaﬁtuaxiT' % lT i 'T| X 0.63 E 07 = ITIITE\I
Mortheastosx[ 077 | x| 13z | x| ee ] x| esm | x[  er | =1 82.05 Jirs)
Mortheast 0.8 077 ] 9.1 x| BT 8 X 063 i 07 = 188.55 (75}
Mortheast o by 0.77 1 1.21 « [ s | « 0,63 x 07 = 7521 (75)
Mortheast o ox 0,77 % 1.87 % BT R % 0.83 % 0.7 = | 7748 (¥3)
Mortheast o.gx | 0.77 " 135 | 678 % 0.63 i 07 = I_T:'E'
Maortheast o oy 0,54 X 495 % 88,77 X 063 x a7 = 052 34 (75)
Mortheast o g 0.77 X 272 x 85.77 ¥ 0.63 % 07 = 149.24 (75}
Mortheast o g 0.77 X M5 x 80,77 % 063 X 07 = | 67212 ]I?ﬁl
Mortheast g.ox [ g77 | « | 132 | = 8e77 | x o3 | x| o7 | =1 108, 64 Jirsy
Mortheast o gx 0.77 % a1 % 89.77 i 0.63 x| 07 - 24965 |75
Mortheast o g« 0.77 i 121 x [ serr | x n EI e 99,58 (75}
Northeast 0.gx[~ o077 | » 187 « [ es7r | x[ om | x[ o7 ] =[ 128 Jos
Nuﬂ.heaatug-x. 077 by 1.35 % 8e.77 X 063 4 | o7 I = 7407 (TS5}
Northeast 0.ox [ 0.54 x 495 « 575 x 063 x[ar = 103441 |i75)
Mortheast g gy 0.77 X 272 % 875 % 0.63 X or = 1621 (75
MNaortheast g.ox 0.77 X 245 | [ ors |« 0.63 X 07 = 730.04 (751
Mortheast o 5 0.77 g 132 x [ ers | x 0.63 % 07 = 118 (75)
Mortheast g ox 077 | * 9.1 % §7.5 ¥ 0.63 I * | 07 - 271.16 |(75)
Mortheast o g 077 | * 121 X 875 x [ oss | x[ o7 = 108.17 75)
Mortheast g gx 0.77 % 1.87 % 975 % 063 X 07 = 111.44 (75)
Mortheast o o« 0.77 ] 1.35 % 87 5 X 0.63 X 07 = 80 45 (T35}
Moheastoox[  os¢ | [ 4ss | x[ s2se | x[ ess | x| 07 ] =| L (i
Stroma FSAP 2008 Version: 1.4.0.51 (SAP 9.50) - hp:iwww stroma com Page & of 15
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Fabric Efficiency WorkSheet: New dwelling design stage

Maortheast o gxl 0.77 " 272 15458 [:?51

| *| | * | | = | | *| [
Mottheastosx| o077 | x| 245 | x| azse | x| o8 | x| o7 | =| em6is o=
Motheastog:] o077 | x| 132 | x| | «] | « | | =]  1zss s

NGFH*EBEWB::| 077 i % | 3.4 | X | 92,98 H] | 063 | X | 07 | 258 58 |t?51
Nﬂrtheastn.sxl 0.77 | X I 121 | H] | 892.98 X | 0.63 I A | 0.7 | = 103,15 ls?faj

K

Motheastogel o077 | x| 187 | x| o2me | x| wee | x| o7 | =] wexm %
Nerth&asmsx_ 077 | * 135 i 9258 X 063 % 07 = 76.72 (75)
Motheasto s ose | x [ 4ss | x| 7542z | x| o0& | x[ o7 | = Bogiz |75
Mottheastomy|  q77 X 272 | «x 7542 ¢ | oes % 07 =| 12538 i75)
Mortheastog:| a7 % a5 | x 75.42 e e % 07 =|  ssaes i75)
N{:rtheaﬁ-'lugxl 077 ] X I 132 I i I 7542 | % I 0.63 I i I 07 I = l 91,27 (75
Nurtheastuﬁx_ 077 | % | 9.1 | = | 7542 x 0.63 % | a7 = 208.74 (751
Notheastosk[ o7 | x [ 121 | x [ msa2z | x[ os | x[ o7 | = 83,67 i75)
Northeast 0.ox | 077 | = | 1.87 | x| 7542 x | 0.83 | * | 07 =[ 862 (75)
Notheastosx[ o7z | x[ 138 | x[ maz | x[ oss | x[ o7 | =[ ez |
Mortheast g gy 0.54 X 485 % 5124 % 0.63 x| o7 =| 54388 |7
Notheastomx[ 077 | x| 2m x | 514 X 063 | x[ o7 : 852 75

Nohesstosu|[ o077 | x [ 25 | x [ sim s[ omm | x[ o = 38368 |(75)

Nﬁﬂﬂﬁﬂﬂhl 077 | X | 132 | % | 51,24 x | 0.63 | :| 07 | §2.02 i:?5:
Nortrbeastusxl 077 I ] I 9.1 | H | 51.24 X | 0.63 I u I [k | 142 52 !i?fﬂ

Mortheast p g« o.77 X 1.21 ] 51.24 X 0.63 I x 0.7 = 56,85 (73}

Mortheast o g | 0.77 X 187 X 51.24 x 0.63 % 0.7 = 55,57 (75
Mortheast o gx 077 % 135 « [ 5124 e[ oss | x| 07 = 4228 (751

MNaortheast o gx .54 l X 495 | % 206 % 0.63 % 07 = 314.02 (73]
Notheastosx[™ o7r | x [ 272 | » 6.6 X nex | x| 07 « [ 45,21 (754

1]

Motheastose]  o77 | 245 x| 28 % 0.63 % 07 = 221.62 i75)
Morheast ookl o7 | x [ 13z | x| =8 | x[ osm |x[ o7 | = 35 82 75)
Motheastogw]| or7 | x| 81 | x| 296 e om | x| o7 =] 832 |
Normeastngx_ 0.77 | * 1.21 x| 206 x 0.63 n 0.7 = 32,84 (75}
Motheastosx[ o077 | x [ 1er |« [ =8 | x[ osx | x[ o7 | = 13 83 (75
Motheastogel o77 | x| 135 | x| 28 | x| o8 |x] 07 | =| 2442 |s)
Motheastosx| o0se | x| w05 | x| qas2 x| ee3 | x| 67 | =] 1341 Jowm
Motheastome| o777 | x| 272 | x| 1452 | x| oes | x| o7 | = 2445 |75
Mortheast g o 077 X FTE % | 14,52 X 0,63 X 07 = 108.76 (75
Motheast ogx[ o7z | x [ 13z | « [ 1482 | = [ osx | =x[ o7 | = 17.58 (75
Motheastome] o777 | » | 9.1 | ] 1452 ]| x| os3 | « ] 07 | =| 404 (75)
Motheastosx] 77 | =] 1.21 | = 1as2 ] =] 063 | = | 0F | =1 1611 (75)
Motheastom| o7z | x| 187 | x| 1452 | x] ee | x| 07 | =| 166 Jos
Nﬂl‘thﬁﬁwﬂx_ .77 | * | 1,35 | = 14.52 x 0.63 % | o7 = 11.98 (75
Notheastosk[ o0s¢ | x [ aes | x[ 36 | x[ oes | x[ o1 = 59,31 i75)

Motheastosm[ o077 | x [ 272 | ] 938 ]| x| o= | « | 07 | =| 15.56 Js)
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Fabric Efficiency WorkSheet: New dwelling design stage

Northeast o gy 0.77 % 245 x 536 | « 063 | x 07 ] =] 70.09 Jerss
Mortheast §.gx 0.77 n 1.32 % §38 | ¥ 08y | % o7 | =] 11.33 Jizsi
Mortheast oo 0.77 x| 9.1 | x 936 X 0.63 X o7 | = 26.03 (75)
Notheastom[ o077 | « | 121 | x [ 838 | = 063 % 07 | = 10,38 (75}
Mortheast a.s-s_ 077 x| 1.87 | = | 936 X 0631 X o7 | = 0.7 (753
Mortheast o g 0.7 «[ 138 | x[ o3 % .63 % 07 | = 772 (75}
Southeast g Gy 054 % E3] ¥ 3739 x 063 X 07 . 168 28 (77}
Southeast oo 0.77 x [ am ]« 37.38 % 0.63 x 07 | = 145 53 (77}
Southeasto 9 0.77 x|  ws | x| 3739 x 0.63 % | 07 | = | 288 (77)
Southeastosx| o077 | x [ es2 | x[ 31 | x[ s | x[ o7 | =[ 1wers Jom
Southeast o o 0.77 «|  1er | x| 373 ¥ 0.63 % | 07 | = 235.04 (77
southeasto.s] 0w | « [ 128 | x[ a3ras | x[ oe | x[ o7 | = 2879 (17}
Southeasty. o .54 5 | 21 | * B3.74 * 0.63 ¥ 07 [iie 286.86 (i
Southeastome[ o737 | [ 432 | x[ eme | x[ e | x[ or |- saa0z |7
SCPumeastuslx! 0.77 5 10.8 | x| s374 ¥ 0.63 x| 07 | = 420.73 (77
Souheastosx[ o077 | x [ ss2 | x[ esme | x [ oes x[ o7 ] = 18543 |07)
Suumeasmsn_ 0.77 ] 1.87 | * 63,74 i | 063 ¥ o7 [{= 40067 (77
southeastom] o717 | « [ 128 | x [ eare |« ee2 | x[ o7 | = ) (77
Boutheastos| o054 | x| 21 | = 422 | x| o8 | x] o7 | =1  ammoe |
Southeastosx| 077 | x| a3z | x ga2z2 | x| es | x| o7 |=[ weax |
Southeastp gx 077 5 | 108 | * | 8422 % 0.63 | o7 | = 555.93 77
Southeast g o | 0.77 % | 852 | x| 8422 X 063 | « o7 | = 245.02 (77

Southeastosx| o077 | x|  wer | x| w422 x| es | x| w7 | =] smaz |on
Southeastom| o077 | « 1.26 84.22 x| 063 | = &8 |

SGHIHEEETU.Qxl 054 | i 29 i | 103 49 % 083 X | o7 | = | 485.79 ||??1
Southeast § gx 077 " 432 X 103 .49 X 063 % | o7 I = I 956 42 Il??l

L
-

»
=]
~

:
I

Southeast g gx 017 | « 108 i 0348 | # 063 S EE | =1 esm1s Jon
Southeastos| o077 | x| ss2 | x| teaas x| esm x| eor ] =] a0 |om
Southeastom|[ 077 | = 1.87 | x| 108 | x| o083 | x| o7 | =1 B50.58 (e
E‘ﬂulheastuh_ 0.77 % | 1.26 | | 10348 % 0.63 X o7 | = 78.7 (77}
Southeastosx|  oss | x | P | x [ v133s | «[ oe2 | x[ o7 |-= £10.11 77}
Sﬂﬂlhﬂaﬁ‘m.ﬁx] 0.77 ] X [_ 432 ] X | 113.34 ] x 0.63 x 07 ] = | 1047 43 Il??l
Southeastogx| o7y | x| 108 | 2] 11334 | x 0.63 % 07 | =1 74818 |
Southeast o gy 0.77 ¥ 852 | x 113.34 X 0.63 X 07 | = 329.75 (7}
Southeast o &y 0.77 X 1.87 | x 143.34 3 0.63 E 07 | = 712.48 (77
Southeast o gy 077 x| 1.26 | * | 143,34 % 0.83 % 07 | = 8729 (77}
Southeastosx| o0s¢ | x[ =2 | x[ 1504 | x[ os | x[ o7 | =[ siza @
Southeast o & 0.77 % | 432 | * 115,04 x| 0,63 X 07 | = 1063.21 (7}
Southeastosx[ o077 | x[ 1we | x[ 1see | x[ osm | x[ o7 | = 75543 |77)
Southeast §.5x 0.77 " 952 | = 115,04 8 0.63 ] o7 | = 334.74 (77
Souheastosx [ o077 | x [ t&r | x [ nsos | x[ os | x[ o1 |=[ rmaz |on
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Fabric Efficiency WorkSheet: New dwelling design stage

Southeastosx] o077 | x| 12 | x| 11508 | x| oes | x] o7 | =| BAG  (k
Southeastogx|  asé | | 21 | | 1278 | x| o0& | x| o7 | = sores |7
Southeastosx]| o077 | x| a3z | x| v2m | x| om | x[ oz | =1 04238 |
Southeasto o | 077 X 10.8 E] 112.79 H 0.63 X o7 = T44.58 {77
Southeast o gy | 077 % 952 E 112 78 x 0,63 % 07 = 32816 77
Southeastogx| o077 | x| 182 | x| 11278 | x] os | x| o7 | =] om0 |
Southeasto gx 0.77 x 126 x 112.78 x 0.63 X 07 = 86 87 ]
Southeastosx[ .54 % 21 K 105.34 x 0.83 % 07 = 474.12 ir7)
Southeastosx| o077 AET- L 105.34 % 0.63 | 07 =| grs3 i77)
Southeastosx]  o77 x| 108 | =x 105,34 x 063 x| o7 =| ess3s  |mm
Southesstosx| o077 | x| @52 | x| s34 | x| oes | x] o7 | =[  s0sds oM
Southeasto 9:_ 0,77 % 1.87 % 105 34 X 0.63 % 07 = B2 22 {7
Southeasto g | 0.77 3 1.26 b 105,34 X 0.563 i 07 = 81.13 (77
Southeasto £ 0.54 ¥ 21 X 929 x 0.63 % 7 = E 41812 (77)
Southeastoss[  a77 X 43z . 529 x 0.63 X 07 =[ essss |
Southeasto gy 077 x| 1o x| ses X 0.63 % | 07 =| 81324 (77
Sntheaslu.Ex_ 077 | = | 552 % a28 % 0.63 X o7 = 270,28 (77}
Southeastosx[ o077 | x [ 1a7 | x ) x 0,63 x 07 = sa399 |
Southeast 0 gy 077 % 1.26 % w28 ] 0,63 % 07 - 71.54 (77
Southeasto ax: 0.54 X 21 ] 7236 x 0.63 X 07 i [T LLE#]
Southeasto 8| 077 X 432 | | 7236 x 063 % 0.7 = 668.76 (77}
Sﬁlﬂhéﬂs‘ﬂh: 077 B 10.6 % E ) 0.63 % | 0.7 n ﬁlq?h
Southeastogox[ o077 x [ esz | x[ 72 |« 0.63 x [ a7 | =[ 2108 o
Sﬂuﬂ‘leaﬂl:l.sm_ 077 X 187 | = | 7236 % 0.63 X 07 3 454,91 (77)
Southeastogx[ 077 X 126 | x [ 7238 |« 0,63 X 07 «[ mp on
Southeastosx|  p.54 x 21 X 4483 x 0.63 X 07 & 201.75 (77
Soitheast g g 077 X 432 X 4483 x 0.63 X 07 = 414,26 ]
Southeastosx[™ 077 | 10.8 | x| 4402 x 0,63 |l 07 = 2859 (]
Southeasto g 077 X 9,57 « 44.83 X 063 X o7 u 13042 (T7)
Southeast( &| 0.77 i 1.87 ¥ 44,83 X 0.63 % 07 = 281.79 77
Southeastosx[ o77 | [ 128 | x[ s483 ][ oes ] x| 07 | =1 34 52 lrn
Southeastos| osa | x| 21 | «[ 3185 ][ o3 | x[ o7 | =1 143.8  (ed
Southeastogx| o077 | x| 432 | x| 3iss | x| oe | x| o7 | =] 252w |
Southeast gy | o7y X 10.8 " 31.95 X 0.63 % 07 = 210.91 (77)
Southeasto gy 077 X 852 E 31.85 x 0,63 ] o7 = 92.96 77
Southeastoex] oy | x| 187 | x| 31es | x| oes x| a7 | =] 20085 |
Southeastosx| o077 | x| 12 | x| ses | x| ess ][ 07 ] =] m&m |
Southwestosx]l o7 | x| 22 | x] a7 | | o | x| oF =]  7sm lir
Southwesty &) 077 % 126 % 739 0,63 % 07 = 143.97 (79
Southwesto ox | 0.77 ¥ 135 = 37.30 0.63 ] 07 = 30,85 79)
Southwestosx] o7 | x| 432 | x| 3sv3e | | woes | x| o7 | =| w2z Jow
Stroma FSAP 2008 Versicn: 14,091 (SAP 830} - hip Mwww. stroma com Page 8 of 15
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Fabric Efficiency WorkSheet: New dwelling design stage

Soutwestosx] o737 | x| 1er | x| a7 | [ eé | x| o | =1 42 |
Southwestogx| 077 | = | 22 | x| s3ra 0.63 | =] 07 | =1 12656 |7®
Southwestosx| omr | x| 126 | x| 374 063 | x| o7 | =] 2e543 |ira)
Southwestoex] o7 | x| 13 ] x| e3rs | o6z | x[ o7 ] =] sese
Soutwestosx] 077 | x| 432 | x| e3va | | os | x| a7 | =  1ss3s  |o®
Southwestosx] o7 | x| 1er | x| s34 ] | esm | x[ w7 ] =] 7288 |

Southwesto sal 077 I
Southwestn ﬁxl 077 |

| 22 I
[ze ]

185,87 I:‘a‘g'u
f 32428 i-;?'ih

Southwestoox] o7 % 1.35 84.22 0.63 x 07 = 69.49 (79)
Southwestg o | 077 % 432 8422 .63 X 07 = 22337 (73]
Southwesty gy | 077 | = | 1.87 | =] eazz | | 0.63 | = | o7 | =1 96.26 | (£
Southwesto.sx | 0.77 % | 22 . 103,48 0.63 x 07 = 208.74 (79)
Southwesty gy 0.77 X 126 | 103 .49 063 % 07 = ["_-3;;;;_'1,-51
Southwestosx] o7 | x| 135 | x| wase | | oe | x] o7 | = 839 7w
Southwestose] o077 | x| 43 | x| t0asm | | e |x[ o7 |- 27326 |079)
Souihwstuﬁx' 0.77 | ] | 1.87 | l 103 49 0.63 ¥ | 07 | 2 118.29 |-!?!-J
sotwesnn]  orr |+ [ 22 |2 i | ol |« s |« =ms Jow
Suuthwestugal 0.77 I X | 126 | i 113.34 0.63 X | 07 I = [ 43543 Iﬂ'fﬂ

SWU'IM'-Bﬁlu.Bxl 0.77 |

X

83 52 Il'ﬂ'ﬂ‘l

Southwestogx| 677 | x| 432 | =« 1as | | 0.63 | ] 07 | =1 206 37 | (L]
Southwesty o | 077 X 1.87 113.34 063 % o7 = 12354 (T8
Southwestoox[— 077 X 22 [ 11504 | 0.63 X 07 = 23205 |i79)
Southwestosx] o7 x 126 115.04 063 | x 07 = 443 (79)
Southwestogx[ o077 " 135 115.04 [ oes | * 07 = wmwm |
Snuthmstggg_ 0.77 X 433 115.04 0.63 i o7 n 303,77 (73)
Southwest gy 0.77 X 187 115,04 0,63 X 07 = 131,49 (78)
Southwesto Qx[ 0.77 X 2 | 112.70 0.63 % 0.7 = [ 275 (79)
Southwestoex]  op7 | x 26 | x| m2rs | | oes | x| o7 =| a3z @
Southwestosx| 077 [ 138 [_mzm [ oes o7 = w0 (79)
Southwesty 9 | .77 % 432 | ™ 1z73 | T osz | « |- 07 = 20782 (75
Southwestosx[ a77 X 187 112.78 063 x [ a7 = 128.92 i79)
Southwesty oy 077 | 22 | 10534 0,63 x 07 = Z12.48 (73)
Southwestoox[ o077 | » 126 [ io53s ] 0.63 % 07 =[ soses |
Southwesty x| 077 i 135 105,34 0.63 ¥ 07 = 85 62 (79)
Southwestoax[ 077 d 4.32 | 10534 0.63 % 07 # 278.15 i78)
Southwesto ox 0,77 J 1,87 '?] 0,63 % 0.7 = 120.4 (79)
Southwestosx]  orr x| 22 | x|  e2a 0.63 § 07 - L R (e
Southwestosx [~ o077 | « [ 126 [ ws | 0.63 X 07 =[ w2 |
Southwesto gy _ 077 X 1.35 w28 0.63 X o7 = 76.65 (7%
Southwesty g 0.77 ¥ 432 428 0,63 x 07 = 24529 (79
Southwesty Bx[ 0.77 ] X I 1 67 | [ 979 ] | 063 I % [ 0.7 | = [ 106.18 I-:?iu
Stroma FSAR 2008 Version: 1.4 0081 (SAP & 50) - hitp farww stroma. com Page 10 of 15
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Fabric Efficiency WorkSheet: New dwelling design stage

Souttwestosx| 077 ] x [ 22 ] x[ 72me ] [ ess | x [ o7 | = 14588 |
Southwesto s | 077 | = | 126 | ] 7236 | |  oses | x| 07 | =1 27865 Jors
Southwestosx] o7 | x| 13 | x| 723e | | oss | x| o7 | =1 5971 Jira
Southwestome| orr | x| as2 | x| v2ss | | oe |x| or |J-= 191.07 (79)
Soutwestosx[ o077 |« [ 1er | x[ 723 | [ os | x[ o7 | = szm1__ |9)
Southwestosx| o7z | x| 22 | x| aass | | om | x| o7 | =  soa =)
Southwesty sy 0.77 X 125 ¥ 44 B3 0.63 X 07 = 172,61 (73)
soutwostosx| o7 | x| 1ss | x| s | [ oem | x[ o7 |- wes  |i79)
Southwestosx|  o77 | x 437 | x| 4482 oes | ¥ 0.7 = 11es |9
Soutwestosx| o077 | 187 | x| 4483 T 07 = | 51.24 Jrm)
Southwestosx| o077 | x| 22 | x| 3ss | | os | x| o7 | =]  eeas |
Southwestn oy 077 | x| 128 | = 3es | 0.63 % 0.7 = 123.03 (79)
Southwestosx[ a7 | x [ 13 | x[ 31ss | [ os | x[ o7 |- 2628 |r9)
Southwestogx| o077 | x| a2 | x| e | |__oss x| 0.7 | = 84,36 (73)
Southwestosx[ oarr | x [ 1ar | x[ 3188 | [ oes | x[ o7 |- w5 |79
Nm‘thwestn“_-u,l 077 | ¥ | 1.26 I ¥ I 1151 I % | 0.63 | * 07 I = 133 (&1)

Nettwestos[ o077 | x [ 121 | x [ 1im | x[ oesm | x[ oz |- 2554 |
Nothwestosx| o077 | [ 126 | x[ 2388 | x[_os ] x[_ o7 | = 2721 i81)
Nothwestosx[ o077 | x [ ver | x [ 2388 | x[ os | x[ _or |- 12115 |ie1)
Nﬂﬂhwﬁwﬁml 0.77 | * | 1.21 | E | 2355 | % | 0.63 % | 0.7 | =1 52.26 |1Bl|
Notrwestom[—or—] + 1w ] x o [ ow Jx[or ]-[_ws Jen
Notwestom|  omr | x| imr | x| eas | 2] om x| er |=<[ =asm Jov

Nothwestose| orr | x| 1z | x| a9z | x| oss | x| 07 | = | 9125 |81)
Nothwestomx[ o077 | x [ 126 | x[ er8 | x[ oe | x[ o7 | =[ 723 Jen
Morthwest g gx 0.37 | * | 1,87 | * | 7.8 | * | 0.83 X 0.7 c 348,72 @1)
nothwestosx[T o7 | x [ 121 | [ &8 | x[ om | x[ o7 | = 150,43 181)
Nothwestogx| o077 | x| 128 | x| sszr | x| oes | x| o7 | = 1037 Jian)
MNaorthwest oo a7 % 1.87 X 89T X 063 % 07 = 481,71 (81)
Nothwestose[ o077 | x [ 1z | x [ esr | x[ om | x[ or |- 18507 |e1)
Nothwestosx| o077 | x| 128 | x| as | x| o | x| o7 | =] 1264 Jign
Nothwestose| o077 | x| 187 | x[ ws |x[ osm | x[ o7 | =1 5015 |
Nothwestosx]| o077 | x| 121 | x| es5 | x| w83 | x| o7 | =1 21823 v
Northwest g oy 0.77 €| 1.26 i 208 | x| 063 % 0.7 = 107 41 i81)
Nothwestosx| o077 | = [ 1a7 | x[ se2e8 | x[ o0es | x[ o7 | = 478 24 (81)
Nothwestosx| o077 | = | 121 | gzg8 | x| o83 | x| o7 | =1 063 Jien
Northwestosx|  a77 | = | 128 | = 7542 | x| eem | x| w7 | =] avaz  Jeu
Nothwestoes] o077 | = 87 | x| 7542 | x| w0m3 | x| o7 | = 3eTer s
Marthwest o g 0.7 X 121 X 7542 % 0.63 X 07 = 167.33 i&1)
Notnwestose[ o7 | x [ 12 | *x[ _stas |+ [ om | x[ o |- 592 81)
Nothwestosx [ o077 | x [ ver | x [ stz ] 2 [ ess ]« 07 | =1 28352 |
Stroma FSAP 2008 Version: 1.4.0.51 (SAP 8.50) - http www stroma_com Page 11 of 15
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Fabric Efficiency WorkSheet:

New dwelling design stage

Rooflights g.8x

l 240,82 ||f|52]

Morthwest o ax 077 [ 121 | 5124 [ oss | 07 ] = 1927 Jiets
Morthwest g.gx 0.77 R 298 x| oea | 0.7 | =1 34.19 Jeany
Morthwest o, g 0.77 1.87 266 % 0,63 0.7 = 152,24 i81)
Northwestogx[ o077 | 124 205 % 063 07 = 65 67 (81)
Maorthwest o g 0.77 1.26 14,52 X 0.63 | 0.7 - 16.78 81}
Morthwest o 5 077 1.87 ' 14.52 X 0.63 ' 0.7 = 74T (81}
Morthwest o gy 077 121 14,52 ] 0.63 0.7 = 32.23 (81}
Morthwesto s 077 1.26 9.36 * 0,63 07 = 10.81 a1}
Morthwest o gx 0.77 . 187 : 936 | % | 0.63 | 07 2 4515 81}
Northwestosx[ o7 121 [ 83 | x[ om | 07 = 20.77 81)
Rooflights 0. ax 1 1444 % X | 0.63 | 08 = 1703 [l-ra)
Rooftightsoae[ 1 | 961 26 x [ oma | 0.8 : 11334 |82
Rooflights o o 1 576 26 % 0,63 08 = B7.93 i82)
Reoflights 0.9 1 0.42 % i 0,63 08 = 291 (82)
Rooflights p.o 1 [ tar 26 | x|_oss | 0.8 " 32.3 @2)
Roofightsosx[~ 1 | « [ 1448 | 54 | « [ os2 | 0.8 = 3537 182)
Reoofiights 0 g 1 9.61 54 % 0.63 . 0.8 5 235.39 [CFa]
Roofiightso.ax[ 1 | 5.76 24 " 0.63 [ os = wios | |s2)
Roaflights 0, g | i | « [ a2 58 |x] oe | o | = 20 58 182)
Rooflights .5 | 1 | = [ 1ar sa | x| oes | oe ] = 57.11 82)
Roofiights 0.5 1 1444 El | = 0.63 . 0.8 | = 6157 (82
Reofiightso s [ 1 | 961 ag | » 0,63 08 = 408,76 (82
Recflights 0.9« | 1 | =] sm | x| 94 | =] oss | x| o8 | =1 245.6 | ()
Rooflights .gx | 1 | =] o042 | x| 84 | x| o8 | x| 0.8 | =1 35.82 Jia
Rooftights o.9x | 1 S IR 24 | «|__oss ] x| 08 = 116.83 i82)
Roofightsoa [~ 1 | « [ se1 |« [ 10 | x[ ocex | x[ oa | =[ esaes Je
Roatlights o.ax | 1 | = sa | =x] 1m0 ]x] e x| 08 ] =] zmam Jeu
Reoflights 0.9« | 1 | =] o4z | x| 10 | x| oex |x]| o8 | =1 57.15 | (=3
Roollights 0 8 1 137 150 % 0.63 | = | 08 = 186 43 (82}
Rootightso.s[ 1 | T 190 % ves | x[ o8 | = 12485 |62)
Rooflights o o [ v |« [ se1 | 10 | * 063 [ o ] = s  |@2)
Roofiights .9« | 1 | =] sm | 130 | % 0.63 | 0.8 | = 49642 |82
Rooflights o g | 1 | I 0.42 | | 180 | " | 0.63 | | 0.8 | = | 72.39 |:5:¢5
Rootighs o R el s T
Rocilights 0, i 14,44 200 X 0,63 _ 08 Es 1316.55 82)
Roofightsose [ 7 | 961 201 ¥ 0.63 ETEE g7618 |82
Reafiights 0 g« 1 576 20 | = 0.63 0.8 | = 525 16 82y
Roofightsa.ae [ 1 | b.42 T E 0.63 oa | = 76.59 182)
| 1 |
1

Rooflights 0.9« 1

I 12707 |(S?J

Stroma FSAP 2008 Version: 1.4.0.81 (SAP 2.90) - hitp: fferew stroma com
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Fabric Efficiency WorkSheet: New dwelling design stage

Rodlightsag;l 1 | x .61 I x| 194 x| 0.63 I i 0.8 | - B45 66 I'ﬂzl
Roofightsosx[™ 1 | x[ s | x[ 1 | x[ oea | «x[ o2 |- 506,87 |(82)
Rooflights g, 2x 1 X 0.42 % 194 X 0,63 X 08 = 73.82 {82}
Roofightsos[ 1 | = [ 137 | x[ 18 | x[ os |« e - 241.12 182)
Rod!rghtsn.gul 1 | = 14.44 x 184 x| 0.63 | = | 08 B 10742 {82)
rochightsosx[ 1 | x [ ae1 | = [ 18 | [ oe2 | «[ oe | - 714.89 82}
Rocflights o 5 1 x 576 x 164 x 063 | = 0.8 - 428,43 182)
Raooflights 0 6x 1 % 042 X 164 ] 0.63 | « 0.8 = 62.49 (82)

Rooflights 0.5 1 | = 137 x 164 % 0.63 " 08 =  pses (82}
Rocfiights 0.9 | 1 | « 1444 x 118 s [ eea | x[  oa | =[  7s9a (82)

Rocfiights 0.9 1 % 961 x 18 x| 0,63 | | 08 | = 50586 (B2)
Roofightsosx[ 1 | «[ 57 | x[ 16 |=x[ oes | =:[ o8 | = 302.08 82}
Roofiights g, 9 1 x 0.42 x 118 x 0.63 X 0.8 = 442 162)
Roofightsosx[~ 1 | x[ 1ar | x[ 1w | =x[ osm |x[ o8 |- 417 e

Rooflights g gy 1 A 14 44 X BA x 063 I % | 08 = 4454 182}
Rooflights 0.6y | 1 | « 561 % 54 X 082 | | 0.8 | = 286,42 (82

Rudiighlﬁosul 1 * 576 % A x 0.53 | 0.8 = 177,67 (82)
Roofightsosx[ 1 | = [ oaz | x[ e | x[ oe2 | x[ s | = 25 51 i82)
Rooflights 0, 5 1 | =l +m | = ga r|__ess | x| 08 | =1 8451 (]
Rooflights o g 1 | = 1444 ] = 33 x[ oes | x[ o8 | =[ 2615 Je
Rwﬂighbu.sgl 1 % 961 £ 33 x| 0.63 | * 0.8 = 143,85 182}
Rocfightsosx[ 1 | «[ smw | x[ = |x[ oe |sx[ o8 | = 86.22 82)
Roofiights .5 [ 1 | = o4z | x| 33 | =] o83 | = 0.8 | =1 12.57 Jigzy
Rooflights 0.6x | 1 | =] 12r | x| 33 | «] o3 ]| x| o8 | = #am ez
Rooffights o.gx | 1 | = 1444 € | 2 “ 0.63 | x| 08 | = | 137.55 (82
Rociohmngs [+ ] ¢ [ am [ m Ik [ o ][ s e

Roofightsos[— 1 | « [ sm | x| 24 | = 082 | x| o8 | = 5487 e
Rmﬂlgh[&ﬂ.’hl 1 I x | 0.42 I * I 21 ] x I 063 I ¥ I 08 I =[ 8 IlEZl
Roofightsoox[ v |« [ 1ar ]« = | «[ o | x[_o08 = 21 Jea
Solar gains in watts, calculated for each month (83 = Sum{Tdjm ... (82)m

(83)m= | 2325.51] 4249.93] 631219 | 8889.13 |10673.08[1118274|10824 98] 5446.02| 73571 | 50275 | 2841.48| 195203 (83}
Tatal gairs — internal and solar (84)m = (73)m + (83)m , watls

{84)m= I:m s-tl E‘ransl a748 II11EI 1'3|11'?52 ﬂsf13111.a1|12650.93]1 1283 23| 92955?! mzssﬁ 5134 43| 4401 az] (B4)

Temperature during heating periods In the living area from Table 9, Thi (°C) (B5)
Uhlisation factor for gains for living area, h1,m (see Table Sa)

Jan Feb Mar Apr May | Jun Jul Aug | Sep| Oct Moy Dec
(85 Hm= 1 1 1 1 1 058 088 0.62 1 1 1 1 {BE)

Mean Internal temperature in living area T1 (follow steps 3 to 7 in Table S¢)

gmwm=| 1949 | 196 | 1984 | 2041 | 2045 | 2074 | 2092 | 200 | 2081 | 202 | 1978 | 1952 | (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 ("C)

i#8m=| 2005 | 2005 | 2005 | 2008 | 2007 | 2007 | 2007 | 2007 | 2007 | 2006 | 2008 | 2005 | {68}
Stroma FSAP 2008 Version: 1.4.0.91 (SAP 8.50) - hitp: Mferanw stroma com Page 13 of 15
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Fabric Efficiency WorkSheet: New dwelling design stage

Litilisation factor for gains for rest of dwelling, h2, m (see Talble Sa)
@om=[ + ] + ] 1 ] 7 Jow [oss [orm Joms Jow [ + ] 7 ] + ]
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
woym= | 1663 | 1875 | 1a0e | 1028 | 1861 | 1een | 2004 | 2003 | teva | seas [ 1ee | iaer

LA = Lving area = (4) = 005

Mean internal temperature (for the whole dwalling) = LA = T9 + {1 — LA} » T2
wnm=[ isar | 1s7e | woz | 1ea | tees | 1een | 2008 | 2007 [ des | iese | sees | e |

Apply adjustment to the mean internal temperature from Table de, where appropriale

the utilisation facter for gains using Table Sa

|.Jnn|FEI:||Mar|Apr|Ma'.rE.Jun|JufJAungepanthmlDecl

Utilization factor for gains, hm

wome[ 1 ] + | 1 | 7 Jow [oes o Joms [ow | 7 [ 7 [ 7 ]
Useful gains, hmGm , W = [(84)m x (84)m

(5% m= l_.sasd. f:z]_a 7R3 uglnua 72| 111408 [12858 ub zur.u] &TA1.18 1 a:za.4:1m1 25J_r1 :u.'n]_m:u 351 4401 azJ
Mornthly average external temperatune from Table B

:aﬂ:un-l 5 ] ) l ] I By I 1.7 E 14.5 I 168 1 169 I 143 I 108 I 7 I 45 J
Heat loss rale for mean internal temperature, Lm | W =[{38)m x [{93)m— (96)m |

@7im= [igare 20fa784n salazazo sefyesve ss| 271008 [18124 63f10788 83]107a8 23]18792 31] 294863 [a1233 nsfarera es
Space heating requirement for each month, kKWhimonth = 0024 x [(S87)m = (85)m] x (<41)m

(B = Inme.:r!]:"rm 55[.251:51 33]1 BG4 1n|1 0746 51! 0 I 0 I o I o I15532 5112!.991 n-a]:mu T

[ag)

(9
1708 ]

(i-F1]

o3

(L]

{850

(=]

=T ]

Tolal per year (kWhiyear) = Surmi®8} o o = 1BBTESE A IIQ-ﬁl

Space heating requirement In kKWh/mdfyear 5687

(ag)

B Space coolirg] raqulnement

Caloulated for June, July and Auqust See Table 100
Jan | Fen | mar | apr [ May ] Jun [ Jul | Aug | Sep | et | Mov | Dec |
Heat loss rate Lm (calculated using 25°C internal temperature and extemal temperature from Table 10)

comms o | o | o | e | o [eezzezepiooszefowcoszal o | o ] o | o |
Litilisation factor for loss hm

¢topmd o | o | o | o | o Joss | om [oee | o | o | o | o |
Useful loss, hmLm (Watts) = (100)m x {(101)m

om0 | o | o | e | o fexsssfeszoerhzvaral o | o | o | o |
Zains (solar gains calculated for applicable weather region, see Table 10)

:m-z:-mzl o ] o l o | o | o imnzﬁ.:slln??:.u!.iu:?z asl o | o | o | o ]

Space cooling reguiramant for manth, whole dwelling, continuous { kKWhl = 0.024 x [(103km — (102)m | x f41}m
sal (104 m to zaro if (104)m = 3 = (88)m

{100y

(109)

103

103

1045
(108)

:ma:m-:l' o ] o [ o I o I o I 0 Irmq.s[usn?l o I o I o I 0

Total = Sarm| 104) = 1148 15
Cooled fraction f G = coolad area - (4) = Y
Intermittency factor (Table 10L)
:mEm-'n]ulululuiu.zﬁ]u.nluzﬁlulululu

Total = Sumios) = ] |i108

Stroma FEAR 2009 YVersion: 1.4.097 (SAP 9 590 - hHp: ferens Siroma oom Page 14 of 15
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SAP WorkSheet: New dwelling design stage

Assessor Name: Ondrej Gajdos Stroma Number: STROO0D6629
Software Name: Stroma FSAP 2002 Software Version: Version: 1.4.0.91

Property Address Proposed
Address : 1 Radiett Place, London, NW8 6BT
1. Cwverall gwelling dimensions:

Area(m?) Ave Height{m) Volume(m?)
Basement mJ # 27 Jea = 2437 |om)
Ground floor |I|nh: % F Jize = 4456 e
= 2628 Itacl

a8 [lm

20556 I|‘3d1

I
I
First floor BST (1) % [ 4 [121:5 =
|
|

Second floor |Ilnm "
Third floor m: %

3 Im}

492 ]i.’m

Dwelling volume (3a)+(3b)+(3c+{(3d+(Iej+._(3n) =

2 Ventilation rate

main Secondary other total

heatin heatin
Mumber of chimneys ] DL] +| .;.'H_I"l o | =I o I x40 =
Mumber of open flues [ 0 | + | 0 Bl 0 | =] o | =
Mumber of intermittent fans 110 =
Mumber of passive vents 10 =

Mumber of flueless gas fires

i

Infiltration due to chimneys, flues and fans = (Bal+(Bbl+{Tal+(Tbi+(Te) = +{5}=
If a pressurisation fest has been carried oul or (s intended, proceed to (17), otherwlse continue from (§) to (16)
Mumber of storeys in the dwelling (ns)

Additional infiltration [k =
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction

i bolh tvpes of wall are present, use the value corresponding lo the greater wall area [afler
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 {sealed), else enter 0
If no draught lobby, enter 0.05, eise enter O
Percantage of windows and doors draught stripped
Window infiltration 0.25-[0.2x {14) = 100] =
Infiltration rate B+ 10+ (1) + 12+ (13) + (15 =
Air permeability value, g50, expressed in cublc metres per hour per square metre of envelope area
If based on air permeability value, then (18) = [{17) ~ 20{+(8), stherwise (18) = (15}
Al permeabilily vaive applies if a pressurisetion lesi has been done or a degree air permeabiity is being used
Mumber of sides on which sheltered
Shelter factor {20y =1 -[0.075 % (19)] =
Infiltration rate incorporating shelter factor (21} ={18) x (20) =

Stroma FSAP 2005 Version: 1.4.0.81 (SAP 5.90) - hitp! feww.stroma.com

m’ per hour

Air changes per hour

[} (103
(10}

o 11}
o (12)
4] 113}
1] (14)
a (15)
o (18)
5 {17
025 {18)
1 (18
092 {20)
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SAP WorkSheet: New dwelling design stage

Infiltration rate modified for monthly wind speed

IJanIFEI:II MarlAprlMayiJunIJuFlAungepIDcthl:wlDec:]
Monthly average wind speed from Table 7
@2m=| 54 59 | 51 | 45 | ar | 30 [ a7 | a7 | 42 | a5 | 48 | 51 |

Wind Factor (22aim={22)m + 4
f22amn| 135 | 1.27 [ 127 | 112 | 1.02 I 098 | .52 ] 0.92 | 1.08 | 1.12 | 12 | 1.27 ]

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

031 | 029 | 020 | 028 | 024 | 023 | 021 | o210 | 024 | 028 | 028 | 029 |
Calcul TV a e casa

If mechanical ventilation [23&5
If exhaust air heat pump using Appendix N, {23b) = (23a) » Fmyv (equation (N5)), otherwise (23b) = (23a) [ 08  Jew
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = [2'3¢|.
a) If balanced mechanical ventilation with heat recavery (MVHR) (24a)m = (22b)m + (23b) = [1 = (23¢) = 100]
@amms| 045 | 043 | 043 | 04 | 038 | 036 | 035 | 035 [ 038 | 04 | 04z | 043 | i242)
b) If balanced mechanical ventilation without heat recovery (MV) (24bjm = (22b)m + (23b)
@omd 0 | o ] o [ o | o] o | o] o ] o o] o] o] [245)
¢) fwhole house extract ventilation or positive input ventilation from outside
if (226)m < 0.5 x (23b), then (24c) = (23b), otherwise (24¢) = (22b) m + 0.5 x [23b)
@omd 0 | o | o | o] o] o] o | e ] o] o] o | o] [24c)
d) If natural ventilation or whale house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [{22b)m? x 0 5]
@amd o [T 0o T o T o JT o J oJT oo o] oo ol (244
Effective air change rate - enter (24a) or (24b) or (24c) of (24d) in box (25)
(25)m= | 0,45 | 0.43 | 0.43 | 0.4 | 038 E 0.36 | .35 ] 0.35 | 0.38 | 0.4 | 042 | 0.43 | {25)
ELEMENT Gross Openings Met Area L-value AXLU k-value A XK
area (m®) m A m? Wim2K (WK KiK. kK
Doors Type 1 | 338 | =] 15 | =| so8 | 28
Doors Type 2 | 2 ] xf 15 | = 315 | 26)
Dioors Type 3 | 338 | =] 15 | =] 504 ] {26)
Windows Type 1 RV 1.5 )+ 0.04] = o
WWindows Type 2 |I| (T 1.5 b+ 0.04] = (27
Windows Type 3 W11 1.5 1 0.04] = (27)
Windows Type 4 YIATA 15 1+ 0.04] = (27)
Windows Type 5 AN 151+ 0.04] = (2"
Windows Type & 187 RN 15 1 0.04] = i
Windows Type 7 w1414 1.5 1+ D.04] = a7
Windows Type 8 K101 1.5 1+ 0.04] = Ceid
Windows Type 9 A 15 10 0.04] = (27
Windows Type 10 |I| A1 1.5 10 0.04] = @
Stroma FSAP 2008 Version: 1.4.0.81 (SAP 9.90) - htfp:ihwww.stroma. com Page 2 af17
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SAP WorkSheet: New dwelling design stage

Wirdows Type 11 a5 0004 = [ 3es | @n
Windows Type 12 «W1A 1.5 1+ 0.04] = (a7
Windows Type 13 %M1 15 1+ 0.04] = (27
Windows Type 14 III « MR 1.5 v 0.04] = (27
Windows Type 15 ¥4 15 ) 0.04] = 2n
Windows Type 16 M 151004 = [ 1288 | @
Windows Type 17 x 114 1.5 1+ 0.04] = @)
Windows Type 18 *MIN 15 )+ 0.08) = 27
Windows Type 19 E KU1 1.5 )% 0.04] = (@7
Windows Type 20 M5 004 = [ 181 | @
Windows Type 21 [4: ] svnrspo0q i
Windows Type 22 A V1N 15 1+ 0.04] = @7
Rooflights Type 1 [ 1aas | smrsieoon =[ oiee | (270)
Rooflights Type 2 xM1A1 .50+ 0.04] = (270)
Rooflights Type 3 XMIA15)» 0.04) = (270)
Rooflights Type 4 WA 5) + 0.04] = (270
Rooflights Type 5 KVIA1.5) + 004] = (276)
Floor [Tae | = ear | =[ 1eeza | | | | iz
wallsTypel [ s22 | [ o ] [ 22 | *x[ on | =[ staa ] | 1 | Jiz=
Walls Type2 1244 [ 2m2e | omst | =« e2r | =[ 20388 | | | Jize
Walls Type3 [ 315 | [ 83 | [ 252 | x[ oz | =[ se¢e | | | 1 (=]
WallsTyped [ ss0 | [ o | [ e | =[ o1s | =[ m=z | | | | 2=
Roof Typel | as2 | | 2e0s | | 2eves | x| o1 | =] sear | | | | Jam
Roof Type2 | 455 | [ s | [ w924 | x| o012 | =[ 288 | | ] | (£
Roof Type3 | e | | o | | e | x| o18 | =] wnaa | | | | | =0
Roof Typed [ sor | [ 3se | [ soasz | x[ o1 | =] sosz | | | | |0
Roof Type8 [ 1es | [ o | [oos ] «[ ez J=[_=2 ] | | | J (B
Total area of elements, 7 L

* for window s and roof windows, use effective window L-value calculated using formuda 147 14 value)+0.04f as given in paragraph 3.2
** inciude the aress on both sides of inlernal walls and parlitions

Fabric heat loss, WIK =S (A x L) (26)...(20) » (32) = (3311
Heat capacty Cm=S{Ax k) ((2B)...(30) + {32) » (32a),,.(32a) = 116585 56 (34}
Thermal mass parameter (TMP = Cm+ TFA) in kd/m K Indicathee Value: Medium (35)

For design assessments where the delails of the consfruction are not known precizely the indica tve values of TMP in Table 1
can be used insfead of a detafied calcuwlation

Thermal bridges - S (L x ¥) calculated using Appendix K
¥ details of thermal bridging are not known (36) = 0.15 x {31)

(38)

]

Total fabric heat loss (33) + (36 = ian
Wartilation heat loss calculated monthly (38m = 0.33 = (25)m x (5)

Jan Feb Mar Apr May | Jun Jul Aug | Sep | Cof Mov | Dec
i3sm= [ 1767 18] 169919 | 169018 | 158325 | 147263 | 1427 22| 1382.01 | 138201 | 149529 | 1563 25] 183122 188540 (38)
Heat transfer coefficient, WK {38)m = (37} + {38)m
(38m= |31n3 59[ 2035 53 ] 3035.53' 2889 65 [ 2809.07 1 2?53.?5] zna.u] 271844 | 2831 ?21 zags.sgf 2067 ssl 303563

Average = Sum{38). ;M 2= 2501 56 |q39!

Stroma FEAP 2009 Version: 1.4.0.91 (SAP 5.50) - hitp Merarw. siroma.com ge 3ol 17
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SAP WorkSheet: New dwelling design stage

Heat loss parameter (HLP), Witk {40)m = (39)m + (4
ummsl 0.83 i 0.81 [ 0.81 1 0.87 | 0.84 | 0.63 | 081 | 081 | .85 | 0.87 l 0.88 ] .51

Average = Sumi(40), 2=
MNumber of days in month (Table 1a)

Jan Feb | Mar [ Apr May | Jun | Jul Aug | Sep | Oct Nov | Dec
m=| 28 Nn 0 3 30 E3| 3 30 N 30 n

0.67 {40}

(ERN]

Assumed occupancy, M T.08
fFTFA>139 M=1+176x[1-exp(-0.000348 x (TFA -13.9)2)] + 0.0013 x (TFA -13.4
iTTFAE139 N=1

Annual average hot water usage in litres per day Vd, average = (22 x N) + 36 20235

Reduce e annual average hot waber Usage by 5% i the dwelling [5 designed o schisve & water use lange! o

mat mare that 125 lires per parson per day (ad walsr use, hol and cold)

IJanIFebl Marl Aprl I'.I'Iayl Jun JulIAugISEpchthovl Decl
Haot water usage in fres per day for eech month V. m = factor fom Table 1o x (43)

isaim= | 22259 | 21449 | 2064 | 1983 | 10021 | 18212 | 18212 | 19021 | 1983 | 2064 | 21449 | 22250

{42)

43)

Tolal = Sum{44), . = 242821 IH‘"I

Energy content of hot waley rsed - caleulaled monthly = 4 190 x Vid m x nm x OTm/ 3600 kWhinanth (zee Tabies 10, 1e, Td)

(45 )m= l za.u.aa] 288,359 l 298 62 1 260.35 ! 248 81 | 21557 | 188,75 | 2822 | 231.96 | 270.32 ] 28508 ] 32044

Total = Sum{45) o= 319138 |l451

i instanizneous weler heating al poinf of use (no hot water siorage), enter © it boxes (46} fo (51)

#gim=| 4563 | 4341 | 4479 | 3905 | 3747 | 3233 | 2008 | 3438 | 3475 | 4055 | 4426 | ano7 | 145)
Water sTofane 1055

a) If manufacturer's declared loss factor is known (KWhiday): {47
Temperature factor from Table 2b 06 (48]
Energy lost from water storage, KWhiyear (471 (48) = (] i43)

If manufacturer's declared cylinder loss factor s not known;

Cylinder volume {litres) including any solar storage within same III {30)

If community heating and no tank i dweding, enfer 710 Iires in box (50
Otherwize if nd stared hol waler (This inclinde s instontaneous combi bolers) enter T in box (50

Hot water storage loss factor from Table 2 (kWhilitrefday) 0 51}
Yolume factor from Table 2a 0 {52
Temperature factor from Table 2b [} 153)
Energy lost from water storage, kWhiyear (500 x (S1)x (52) x (52} = 0 54)
Enter (49) or (54) in (55) 8 {55)
Water storage loss calculated for each month (56Im = (55) = (41)m

(56)m= I 186 I 168 I 186 I 180 I 186 | 180 I 186 I 186 I 180 I 186 | 180 ] 186 | {58)
If eylinder contains dedicated solar storage, (57m = (56)m x [(50) = (H1 1)] = {50), elsa (57 n = (56)m where (H11) s from Appendix H

stim=| 186 | 166 | 186 | 160 | 186 | 1e0 | 6 | 186 | 180 | 186 | 180 | 186 | (7]

Primary circuit loss (annual) from Table 3 158)

Prnmary circuit loss calculated for each month (38)m = (58) = 365 x (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

tsaym=| 3058 | 2782 | 3058 | 2059 | a0se | 2050 | 3058 | 3058 | 2058 | 3058 | 2050 | 305 | i58)

Combi loss calculated for each month (61)m = (80) = 365 = (41)m

em=| o | o | o | o | o ] o | o | o | o | o | o o | 1)

Siroma FSAP 2008 Version: 1.4.0 91 (SAP 9,30} - hitp: M stroma com
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SAP WorkSheet: New dwelling design stage

Total heat required for water heating calculated for each month (62)m = 0.85 = (45)m + (46)m + (57)m + (38)m + (51)m
62wm=| 54745 | 485 | 5152 | 46994 | 46638 | 42515 | 41633 | 4458 | 44155 | 4869 | soas7 | 53701 | 162

Solar DHW inpul calculated using Appendiy G or Appendix H (negative guanbity) (enter "0’ if no scdar confribution to water heating
{add addtional lines if FGHRS andior WAWWHRS applies, see Appendix G)

@wm=[ o | o | o ] o] o] o] o] o] o o o] o] 163)
Cutput from water heater

(stim=| 54745 485 | 5152 [ssoge | 4es2a | 42515 [ mre33 | 445 | aarss | seso | soasy | 5370

Custput from water heater (annual), 5741.38 Ii'ﬁ“]
Heat gains from water heating, KVWh/manth 0.25 * [0.85 = (45)m + (61)m] + 0.8 x [{48)m + (57)m + (39)m ]
[E!urnrl zaa.zai 25271 l 27255 l 25424 | 25632 | 239,35 | 23068 | 249 48 | 244.8 | 26314 l 26579 ] 279.81 | {B5)

include (S7)m in calculation of (85)m only if eylinder is in the dwelling or hot water is from community heating

Metabolic gains (Table 5). Watls
Jan Feb Mar Apr May | Jun Jul Aug | Sep| Oct Mov | Dec

o= | 4248 | 4248 | 4248 | 4248 | 4248 | s248 | szas | azan | az48 | 4248 | 42e8 | 424 {88)
Lighting gains (calculated in Appendix L, equation LS or L8a), also see Table 5

67im=| 54075 | 488.20 | 3971 | 30083 | 22473 | 18072 | 205 | 28647 | 35765 | 45412 | 530.03 | 56503 | i57)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

@aim=[3127 64] 31601 [ 3078.31] 2004 2 [ 2684.41] 2477 85] 2330 85 2007 38 2308 18] 2563 28] 2763 08 2869 64 168)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

tggim=| 2456 | 8456 | 8456 | sa56 | sese | nese | sese | mase | mase | aese | sess | ssss | (89)
Pumps and fans gains (Table 5a)

qom=] o | o | o | o ] o [ o | o | o] o [ o] o o | {70)
Losses e.g. evaporation (negative values) (Table 5)

r?1|rn=l -zss.zl 2832 [ 78332 ] 2832 l 2832 | 2832 | 2832 | 2832 | 2832 | 2832 ] -2832 ] 2832 | 1)
Water heating gains (Table 5)

|r2m=| 3.3n.r5| 376.06 [ 36633 | 38311 | 34452 | 33243 | 32215 | 33532 | 340 | 35169 1 359,15 j 176.08 | 72)
Total internal gains = (68)m + (ET)m + (B8)m + (B3jm + (TOIm + (T1)m + (T2)m

(T3pm= | 4284 31| 425061 | 4067 81 | 37841 | 347082 | 322616 | 3083 16 | 313534 | 3312956 | 3587 26 | 3008.41 | 415682 {3
6 Solar gdins

Solar gains are calculated using solar fux from Teble Ga and essociated equations o convert to the applicable crdentation
Orientation. Access Factor Area Flu a_ FF Gains

Table 6d me Table Ba Table 6b Table 6¢c W)
Notheastose| os¢ | = 495 | x| 1151 |x] oe |x| o7 | =] 1zmnn  |om
Northeast g g o7 % | 272 | * 11.51 | = | 063 i 07 - 19.14 (75)
Notheastosx| o77 |« [ 2a5 | [ nsm | x[ es | x[ o7 | = BG.18 (751
Nartheast o gx 077 | = | 132 | » | ns1 | x] 063 x| 07 | 4 1393 (75)
Notheastosx[ o077 |« [ _s1 | x[ 1st | x[ osm | «[ o7 |- 3201 (75)
Notheastoss[ o077 |« [__12n | x[_1s | x[ _os | «[ o7 |- 12.77 75)
MeﬂnmL: » L * L vL_o8 J=x| or |-= 1316 (75
Notheastosx| o077 | x[ 138 | x[ ns1t | x[ oe | x[ o7 |-= 95 i75)
Stroma FSAP 2008 Version: 1.4.0.91 (SAP 9.20) - hitp.Awww stroma.com Page 5 of 17
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SAP WorkSheet: New dwelling design stage

Motheastosx| oss | | 495 | x| o23ss | «] oss | #| 07 | = 24888 =
Mortheasto e[ o77 x| 272 | x| 2355 | x| os3 | x| 07 | =] 39.16 Jes
Mottheast osx| o7 | =245 | x| 23ss | x| o8 | x| 07 | =1 17636 |om
Mortheast g ax 0.77 % | 132 | * 2355 | «x 0.63 % 07 = 2851 {73)
Notheastoox| o077 | x [ 81 | x[ 238 | x[ oess | x[ oz | = 55 51 75)
Motheastosx]| o7 | x| 920 | x| 23ss | x| os | x] 07 | = | 2613 Jrs
Mortheast o g 0.77 x| 1.87 x| 2385 x| 0.53 ] 07 = 26.62 (75
Northeastosx| o077 | x [ 138 | x[ 2385 | x[ os | x[ o7 | = 19 44 (751
Mortheastom| os4 | x| e85 | x[ 4113 x| o8 | 07 | = 43832  |i7S)
Motheastosx| o7 | x| 272 | x[ 4113 ST or | = [ (]
Notheastosx[ 077 | x 245 | x[ 413 | x[ wss ] x] 07 | =  sorsa o=
Mortheast 5 95 0.7 % | 132 | % | 4113 | = | 0.63 5 | 07 = 4877 (75)
Nosrtheast o 9x T ¥ T ¥ 'T' ] 'T o 'T = 114,38 (75)
Notheastoax| o077 | x| 121 | x| 4113 | x| _oes ] x| oz = 45.62 i75)
Notheastosx [ o77 | x[ 1er | x[ #a113 | x[ oes | x[ o7 | = 47.01 (75)
Motheastosx] o077 | 135 | = 41.13 x| o | = 07 = | 33.94 Js
Notheastose| o84 | » 465 % 6748 x| oss |« 07 =728 Jom

Notheastos[ ozr | x[ 272 | x[ er8a | x[ osm | x[ o7 | =[ 12;z o
Nﬂ'ﬂheasl'}gq 0.77 | 3 | M5 | X | 678 | X | 0.63 | e | 0.7 | =| 507,64 |1f!n
Notneastosx [ orr ] x [ a3z | x [ ete ]« [ es  ]x[ or |-[ o ]
Nﬂﬂheas!ﬁsq 0.77 | ¥ | 5.1 | X | 67.8 | ¥ | 0.63 | e | 0.7 | =| 185,55 |1?51

Nm‘theaﬂﬂhl 0.77 % x | A7 8 X 0,63 % 07 | = 75.21 |4.'-‘5|
Nﬂﬂheﬂﬁlo&ul 077 | « | 1.87 | X | 67.8 | « | 0.63 | « | 07 | = | 77 48 Ii?ﬁl

MNortheast 0 5x 0.77 | * | 135 | =] 678 | = | .63 | * | 07 | = | 55 94 7=
Notheastosx[ ™ os4 | x [ 495 | x[ se77 | x[ oss | x[ o7 | =[ es2: Jum
Mortheast g.gx 077 | x| 272 | x| esrr | x| oes % | 07 B 149,24 (75)
Mortheast o gx T' b 21—5 % 'T' X 'T x[ oz | = 67212 (75
MNotheastoge| o077 | #]| 132 | x| eszr | x| o | x] ez | =1 1cees s
Mortheast o gx 077 i | a1 ¥ 8.7y | * | 0.63 X 07 = 248,65 (75}
Notheastos[ o077 | x[ 121 | x[ esrr | x[ oes | x[ er | = 5858 |75
Notheastos[ o077 | x| 1.87 | 2] eerr | x| s | o7 | =1 1026 7
Motheastosx| o077 | [ 135 | x[ serr |« o0ss | «x[ or | =1 74.07 Jers)
Motheastosx]| o054 | x| 495 | x| w5 | x| oss |x] o7 | =  1ossar  Jom
Mortheast g gy 0.77 € | 272 x| a7 4 | 0.63 " 07 = 1621 (75)
northeastoax [ o077 | x [ 208 | x[ o5 | x[ os | x[ o7 | = 73004 |(75)

Norhesstomx[_omr | x [ | | | | [ T e
Notheastosx| o77 | =] o1 | x| ws | x| oes x| o7 =] 2 Jum
Notheastos| or7 | x| | x| | *| | «| | =|__weiz |5
Ncn‘theaslugll 0.77 | | 1.87 | X ] | 0.563 | I 07 | | 111.44 |1?En
Notheastom[ o077 | x[ 138 | x[ ors | x[ oes | = [ s0as  Jos

Motheastosx| oss | | 495 | x| 208 | x| o0s | =| 07 | =] oesaz =
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SAP WorkSheet: New dwelling design stage

Morttheastogx| o077 | x| 272 | x| s208 | pez | x| o7 =  1sass s
Mortheastos| o077 | x| =25 | x| @208 | ogs | x| 07 =| sz |im
Mortheast g ox 0.77 | # | 132 % | g298 | 063 X a7 = 112.53 (75)
Notheast oox[ o077 | x [ o4 x [ s208 | 0.63 X 07 - 26858 |(75)
Notheastosx| oy | x| 121 | x| 9288 | 0gr | x| o7 =] 1wa1s |
Mortheast g ax orr_ | x [ _1er x [ s208 | 0.63 X 0.7 =[__wer |
Northeastoax[™ o077 | » 138 « [ e288 | n.63 ¥ 0.7 = 76.72 (75)
Notheastoox| oss | x [ 5 « [ 7saz | 0.63 ¥ 0.7 = 800.12 (75)
Mortheastoex] g77 | x| 272 | =] 7saz | 063 | | 0.7 =] 12538 |mm
Mortheastoax| o7r | x| 25 | x|  7sar | 063 | x| 07 | = seass |7
Mortheastogx| op7r | x| 132 | x| 754z | 063 | x| 07 = | 51.27 Ji7s
Nartheast 0.9y 077 | = 9.1 % 7542 | DB ¥ 0.7 = 200,74 (75)
Northeast 0.g | 0.77 | x| 1.21 x [ 7542 | 063 X 0.7 = 83.67 (75}
Northeastos| o077 | x [ 1e7 % Tl 0.63 % 0.7 = | 862 (75}
Motheastosx[ o77 x [ e ] x[ rse2 ] 083 | x[ o7 =[ sz ]
Hartheast 0.9« 054 g 485 % 51.24 D63 % 0.7 - 54366 (75)
Maortheast 0 g T: | 272 £ T; 0.83 i 0.7 = 8532 (75}
Wotheastosx| o7 | x| 245 | x| sz | per | x| o7 =| asass |7
Northeast 0 gy 077 X 132 | = [ s124 oes | x| 07 = | §2.02 75
Mortheast o gx 0.77 ¥ 8.1 | x| 5124 062 | x| o7 =|  iazsz  |7s
Northeast 0.9« 077 i 1.21 % | 51.24 0.53 e .7 = 56.85 (75}
Nomheastosx [~ o077 | x [ 1er « [ sze ] 0.63 % 0.7 - 58,57 (75)
Northeastosx[ o077 | x [ 125 e[ sz | 063 x 07 = 4228 (75)
Northeast 0 s« [~ 054 | [ w5 | x[ =208 | nez | x| 07 S ET
Nartheast g gy 0.77 | * | 272 x 206 0.63 i 0.7 = 4921 (75
Northeastoax| o077 | » 245 x 206 0.63 x 07 - 22162 |75
Mottheastosx| o077 | x| 132 | x| 2ms | 063 | x| 0.7 = | 35,82 Jie=
Nnnheasmgx_ aTr | = | a1 x| 206 | 0.63 ] 0.7 = 8232 (T5)
Notheastosx[ o077 | » 121 x 296 D 63 x 07 = 3284 751
Mortheast 0 gy ? ol 1.87 % 206 0.63 % 07 = | 33.82 Jos
Nl:lﬁheastugal 077 % 1135 I | I 206 D82 ] I o7 = I 24,42 II'FEII
Mortheastoex| o054 " a5 | x| 1esz 0.63 | 0.7 = | 154.1 |
Mortheastoex| o77 | x| 272 | | 14s2 | 0gx | x| 0.7 = | 24.15 Jirs
Mortheast g gy 077 | * | 245 i 1452 . 063 E o7 = 108.76 (751
Nottheastosx [ o077 | « 132 [ 1asz | 0.63 x 07 = 17 56 (75)
Mortheast 0.x| 077 e 8 | das2 | e | x| o7 = | 404 |i75)
Nartheast 0.8 | 077 | = | 1.2 x| sz | 063 ¥ 0.7 = 16.11 (75
Notheastosx[ o077 | x [ 1er [ 1as2 | 0.63 ¥ 0.7 = 166 (75)
Mortheast 0 8x ?: ¥ : 135 x T: 0.63 X 0.7 = 11.99 (F5)
Mortheast 00| o.sa | #] 45 | x| 538 | 063 | | 0.7 = | 99.31 |75
Nottheastagx| o077 | x| 272 | x| s3] pes | x[ oz = | 15 66 [
Stroma FSAP 2008 Version: 1.4.0.91 (SAP 8.90) - hilp:Mwerw stroma.com Page 7 of 17

87



SAP WorkSheet: New dwelling design stage

Mortheastoex| o077 | x| 245 | x| e3s | x| oss | x| 0.7 | =1 70.08 Jrrs
Mottheastoge| o077 | x| 132 | x| =38 | x| osm | x| 07 | =1 11.33 Jirs
Mortheastoex| o077 | = | 84 | =] 938 x| oss |x| o7 | = | 26.03 |75
Mortheast g.ox 0.77 X 121 x 936 X 0.63 X 0.7 = 10.38 (75)
Northeast 0 9y 037 i 187 X 8,36 * 0.63 ¥ 0.7 = 10.7 (75)
Noheastosx| o077 | | 135 | «| =38 | x| o | x| 07 | =1 772 (75)
Somheasl.oga. 0.54 ] 21 x arse X 063 | ¥ 07 = 168.28 (77}
Southeasto gx 0.77 X 432 x 37.39 % 063 | « o7 = 34553 7Ty
Southeasto ox | 0.77 | x| 10,8 AEEETE 0.63 X 07 | =] 246.81 Jiem
Southeastoow| o7 | x| as: AT 063 % or | =[ 1087 |
Southeastosx[™ o077 ] x| 187 | =] 3738 | x| oe | =] 07 | =1 235.04 Jom
Southeast g o 077 % 126 X 37.38 % 063 | x| 07 = 28,78 (77
Southeast( gy 0.54 i 21 % 6374 % 0.63 | « | 0.7 = 285,86 77y
Southeastosx| 77 X 432 x 6374 % 06 |« 0.7 - 589.02 (7
Southeastogx[ 77 % 10.8 x 374 % oes | x| 0.7 = 42073 (77)
Southeasto iy 0.77 X 952 x B3ra | % 0.63 % 07 = 185 43 (77
Southeastq G | 077 | = 1.87 x| B3.74 | X 0.63 | * | 07 = 400,87 (77}
Southeastosx[| o077 | » 126 x[ eara | x[ oss | x[ o7 = 49.08 gl
Southeast( oy 0.54 % 29 € 84,22 % 063 | * | a7 ] 370,04 (77
Southeasto gy 077 i 432 X 8422 * 063 | x| 07 = 7783 (T}
Southeast( 9y 0.77 | % | 108 % 84.22 % | 0.63 | * 0.7 = 55593 (77
Southeastq o | 037 % | g &2 x B 22 X T % 07 =) 24502 |77
Southeastosx[ o077 | x [ 17 X 84,22 % D63 x [ o7 =[ se42  |on
Sautheast o oy 077 ¥ 126 x | B4.22 | ¥ 0.63 ] 0T = 64,85 (7}
Southeastoox[ 054 x 21 e [ 1mee | x 0Es x 07 = 48579 |77
Southeast( gy 0.77 i 432 x 10349 x 0.63 x 07 = 85642 (77
Southeasto ox 077 ¥ 108 ® 103.49 i 0.63 ] 07 L] 68316 (77}
Southeastoox| o077 | x| ssz | x[ ioass | 62 x| o7 | =] ame |

Southeast g gy ! 077 I
Sautheasto ax I 077 |

I 0.63 I
[ os ]

*I 0.7 I

= | 650 58 |l??r
= | Ta.7 IIT'I"F

Southeastogx| os4 | ¥ | 21 | | 1133s | x| oss | x| 07 | = s1an [i77)
Southeastogx| 77 1 x| 832 | *| 1133a | x| oe | ] 07 | = | 04743 |7
Southeastosx| o077 | x| 108 | x| 113z | x| osx | x| 0.7 | =1 7e818 |om
Southeastg oy 077 i 8,52 x 113.34 % 0.63 A a7 = 326.75 {77}
Southeast o gx 077 ¥ 187 x 113.34 % 063 ¥ 0.7 = 71249 (77}
Southeastooy| orr | # 126 | *| 11334 | x| os | x| o7 | =] B7.29 jom
Southeastoax| osa | » 21 | x| 1mse x| es x| or | =] srs  |om
Southeastoox| or7 | x| 432 | x| 11504 | x| osx | x| 07 | =] tesaz1  Jim
Southeast o oy 0.77 W 108 X 115.04 i 0.63 ] 0y = 759,43 (77)
Southeasto gx 0.77 % .52 x 115.04 X 0.63 X 07 = 334,74 @7
Southeastg Qxi 077 I % ] 1.87 I X I 115.04 I i I 083 I % I 0.7 I = I 73322 (77}
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SAP WorkSheet: New dwelling design stage

Southeastosx| o7 | x| 126 x| msoe | x| es3 | x] o7 | =] 816 | il
Southeastoge| o058 | x| 21 x| w2zre | x| os | x| o7 | =] sores  |om
Southeastom| orr | x| 432 x| mzme | x| es x| o7 | =] ios238 |
Southeast .9« 0.77 % 10.8 * 112,78 0.63 0.7 = 744.56 [y
Southeasto mx 0.77 % 552 " 112,78 0,63 07 = 328 16 77
Southeastosx[ o077 | « [ 1er x| wzre | x| osx | x| 07 | =1 70906 |77

Southeasto 9x | 0.77 |

X

I 112.79 I

l 0,63 I

l BG.87 |t??ll

Southeastosx [~ o084 | x 21 x[wosse | x[ o | x[ o7 | =[ ez |
Southeastom| g7 | a3 ¥ 105,34 0.63 | 07 | = 37353 77
Southeastogx| o717 | 108 % 108,24 083 E | = £5.38 77
Southeastox| o077 | x|  aso x| twos3¢ | x] o | x| o7 | = 30848 (77
Southeast g 0.77 x 1.87 % 105.24 062 07 = BE222  |07)
Southeastp g 0.77 X 1.26 ¥ 105,34 0.63 0.7 = 8113 i
Southeast oy 0.54 | | H | ¥ 829 | 0.63 | 07 = 41812 (77
southeastos [ opr | « [ 432 | = 92 5 [ oss | 07 - sses3  |om

o BT L T L_oe |x] or |=| eon Im

Southeasto oy | 0.77

Sautheasto gy
Southeasto g

077
0.77

B2 .8 I
B28 I

0.63

0,63

270 28

[E ]

563.98

(7

Southeasto ax | 0.77 I
Southeastn gx | 0.54 I

I 818 I
I 7236 I

l 0.63 I
I 0.63 I

| 71.54 |t??1
I 325 68 |i'-"T"

Southeastp g 0.77 X 432 X 7236 0.63 0.7 = 668,76 (77
Southeast o g 077 * 108 I 7236 | = | 0,61 | = | oy | = 477 68 e d)
Southeastosx|[ o077 | x [ 92 | x[ 7238 | x[ oe3 | x[ o7 | = 21053 |
Southeast . gx 0.7 x| 18t ]« 7236 0.63 0.7 =| 4549 (77
Southeastp g 0.77 % [T' ¥ 7236 0,63 0.7 = | 55.72 (4]
Southeastp g 0.54 x 21 ¥ 44,83 083 07 - 201,75 (77
Sautheasty g 077 x 432 Y 44,83 0.63 0.7 z 414,26 (77
Southeastogx| o7 | 108 x| a483 | x| o0 | x| o7 | =1 2059 Jom
Southeast o g 0.77 x 9,52 X 4483 063 0.7 z 130 42 {77y
Southeast o o 0.77 x 1.87 X 44.83 0.63 0.7 = 281.75 {77
Southeastogx| o77 | x| 128 x| 4483 | x| os | x| 0.7 | =1 34.52 Jom
Southeastose| ose | x| 21 x| 3195 | x| o0ex | x| o7 | =[ 1438 |
Southeastoax| o077 | x| a3z x| 385 | x| os | x| 0.7 | =  zes2¢ oM
Southeast( gy 0.77 x 10.8 i 3185 0,63 07 = 210,91 (77
Southeasto 9x 077 x 852 % 3195 0.63 07 = 82 65 !
Southeastos[ o7 | 187 S I o6s | x| o7 | =] zo0es |om
Southeastosx| o7 | 12 x| 3es | 063 | x| o7 ] =] 2m Jirm
Southwestoge|  o7r | x 22 ] 37z | | oes | x| oz | =] 754 Jore
Southwesty o 0.77 x 126 X 37.39 063 07 = 143.87 g
Southwestn g 0.77 x 1.35 1 37.38 0.63 0.7 = 30.85 i79)
Southwestoge| 77 | x| a3 x| sras | [ oes | x| o7 | =] ssrz Jow
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89



SAP WorkSheet: New dwelling design stage

Southwestp sx T 1.87 AT | om | = | 07 = | 4273 i74)
Southwestp gx A E T x| e3ra | osa | x| o7 =| 1 (78]

Sﬂu'll'l'ﬂ'Eﬁtaﬁxl 0.77 | X | 12,6 | X | 6374 | | 0.63 | i | 0.7 | =| 248 43 ||TE|
Souﬂwwsteaaﬂ 0.77 | x| 1:35 | xI 6374 | | 0.63 | :| 07 | =| 52 50 |4?ﬁ|

Southwest gy 077 | x| 432 | x| s34 | | 08 % | 07 | = 166,28 (79)
soutwestosx|T o077 | x [ 1ar | x[ esre | [ oae | x[ o7 | = 7285 i79)
Soullrwesty gy 0.77 | 22 x | sazz | 0.63 x 0.7 = 169 87 [
Southwestn g 0.77 x [ 128 x [ saz2 | 0.63 ¥ 07 = 32428 i79)

Eﬂﬂmmﬁﬂ 077 | x| 135 | x| 422 | | 0.63 | a| 07 | =| G949 |1?9|
Suulh'-vest{baﬂ 0.77 | % | 4372 | :| 8422 | 0.63 X | 07 | =| 27237 |1?*s|

|

Souttwestogx| 077 | x| qe7 | x| es22 | | o8 € | 07 | = 96.26 i79)
Souttwestose[ o077 | x[ 22 | x[ toses | [ oes | x[ o7 |- 208,74 (76)
Southwestp ox 0.77 | * | 126 | x|_w3as | | 0.63 % 07 = 35651 (79)
southwestosx [ o077 | x [ 128 | x[ waae | [ oss ¥ 0.7 a 8530 (79)

Southwestn ox 0.77 X 432 X 103.49 | 0.63 X o7 = 27326 |1"1’“
Southwesty gx 077 |« [ 1er ] x[ voses ] [ oes ] x 07 | =] 11828 |(79)

Southwestn g¢ 0.77 | * | 22 | # |13z || 0.63 % 0.7 = 22861 (73]
Southwestosx[ o077 | [ 126 | x[ mzaa | [ oee | x[ o7 | = 436,43 (78)
Southwestosx| o077 | x| 135 | x| wzas | 0,53 x| o7 | = 83.52 Jos
Soutwestogx| o077 | x| a3z | x [ 11234 | 0.63 x| o7 | = 227 |79
Southwesty 9x Ty | ¥ | 1687 | | 11334 | | 0.63 L3 | [+ = 129,54 i739)
soutwestosx[ o077 | x [ 2z | x[ mses | [ oes x [ o7 = 23208 |%)
Soutwestosx| o077 | x| 1z | x| msoea | | wess | x| o7 | =1 443 Jore

Southwestosx|  o77 | %[ 138 | x| tses | [ em | x[ o7 | =1 94.83 Jrs

Southwestoge| 077 | x a2 | msos | | oes | x 0.7 | = 3027 (79)
SGU!!‘IM‘E-tﬁhI 077 | x| 1.87 I % | 11508 I % | 0.7 I =| 131,49 (74)
Southwestogx|  o77 | x| 22 | = mars | [ oes | «[ o7 | = | 2275 Ji79)

Southwesto g [ 0.77 | | 126 | 2 wm2me | | 0.63 | | 0.7 | =| 43433 i)
Southwestosx| o077 | x| g3 | x| wam | | os | x| o7 | =  ss0r Jor=

Sﬁuﬂ‘lmmm_ 0.77 | = | 432 | | mzme | | 0.63 % | 07 = 29782 (74)
Southwestn o« | 0.77 | x| 1.87 | x [ 127 | | 0.63 x| 0.7 = 128,42 i78)
Saul.hwafstn,gxl 0.77 ] it I 22 I * [ 105 34 I_ 0.63 I x [ 07 ] = I_ 212,48 ]1??1
Souttwestosx| o077 | x| 126 | x| 10534 | oes |« o7 | = 40584 |
Southwesty g 077 | * | 1.35 | * | 105 24 | | 063 x| 0.7 = BB G2 (7a)
Souttwestosx[ o077 | x [ 43z | x[ osa | [ os | x[ o7 | -= 27815 |09
Southwesty & | 0.77 | x| 167 | x| 10sss | | oes | » | 0.7 = | 1204 |79)
Souttwestosx[ o077 | [ 22 | x[ we | [ oe | x[ o7 [ 1wz |
Southwesto sy 0.77 % | 126 | = | az8 | 063 X 07 o 357 72 (78)
southwestosx[ o077 | x [ 138 | x[ s | [ oss % 07 = 76.65 (79)
Souttwestoge| o077 | x| a8z | x| me ]| | oss " 07 | = 24520 |19
Souttwestosx[ o077 | x [ 1er | x[ wsmse | [ os | x[ o7 |- 10618 |79)
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SAP WorkSheet: New dwelling design stage

Southwestom| o7y | x| 22 | x| veze | | ee | x| o7 | =]  1ss88  |irm
Southrwestosx| oyr | x| 12e | x| w23 | | oes | x| 0.7 | = 2vess  |m
Southwestpgx| o077 | x| 13 | x| 723 | | es | x| er | =| 58.71 Jira
Southwesty ax 077 X 432 X 7236 0.63 x 07 = 191.07 (7a)
Southwest) s 077 e[ 1or |« 72.36 0,63 e 07 = 8271 (7a)
Southwestoge| 077 | x| 22 | x| 4ss3 | | o0e |x] or | =] sa 75
Southwest) s 0.77 ] 126 x 4463 0.63 = a7 = 172,61 (78)
Southwesto sy 077 x 1:35 % 4483 0.63 i 0.7 = 36.99 (79
Southwestg, g | 077 | = 492 | =] 4as3 | 063 | = | 0T = | 118,36 (7a)
Southwestosx|  o7r | « 167 |« [ aas3 ] oss | x[ or = sim ey
Southwestose| o77 | e[ 22 | x| mses | | es | x] o7 | =]  stas |o®
Southwest) g 077 i 126 % 3165 081 | = | 07 = 12303 (73)
Southwestp g 0.7 % 1.25 % 2185 oes | x| o7 = 26.26 79
Stluﬂ'meﬂo?:_ 077 | 4132 % | 3195 0.63 | = | 0.7 | = £436 (73}
southwestosx[ o7z | x [ 1ar | x [ 3185 [ 0w | x[ or |- w52 |79
Northwest g gy 077 e 1286 | « 11.51 S 0.63 % 0.7 | = 13.3 Jisty
Morthwest g sy 077 x 1.87 x 11.51 x 063 x o7 | = 592 |ua1;-
Nﬂrlh%ﬂﬂ.ﬁxlT; % 121 x 11.51 x ;TI ] IT| A EETEE
Morthwest o g 077 % 1.26 X 2355 X 051 X 07 = 7.2 (a1}
Nﬂﬂ“mﬂ.ﬁx: 077 X 1.87 x 2355 x T: u: 07 | « 121.15 (81}
Northwesto o | 077 i 1.21 x 2355 % 063 | * | 07 | = 5226 (81}
Norhwest ) gy | 077 £ 1.28 ® 4113 % T' % | 0.7 | = 47 51 (81}
Nothwestosx[ orr | x| 18t | x| a3 | x[ oe | x[ or |=[ 2ns Jen
Morhwesto gx 07r ¥ 1.21 | x 4113 % 063 | L or = 91.25 @1}
Notwestose[ o7z | x [ 128 | x[ ee | x[ oe | x[ or |-= 7832 |81
Morthwest.gx | 077 ] 1.87 ] 878 ] 0.63 * | 07 = 348,72 (81)
Northwesto o | 077 ¥ 129 x E7.8 X T x | 0.7 = 180 43 813
MNothwestogu| 077 | x| 128 | x| sar7r | x| oe | x| 07 | =1 1037 Jiatn
MNorhwest o gy 077 x 1.87 x 8977 % 0,63 * 0.7 = 451,71 (a1}
Morthwesto sx 077 X g4 x BO.TT X 0.632 L 0.7 = 18817 81)
Mothwestoox[ o7r |« [ 12 | x[ w5 | x[ ess | x| 0.7 | =1 11264 |181)
Mothwestosx[ o7 | x| 187 ] x| s ][ e | x[] or | =[] sis  Jen
Mothwestog| o77 | ¢« | 120 | x| w5 | x| oss | x| 0.7 | = 21833 |0y
MNorthwestg gy 077 X 1.26 ! 8288 % 0.63 s o7 = 107 41 (81)
Moriinest gy 077 x 1 87 % 29298 x 0.63 % o7 = 47824 {81}
Mothwestogu| o7 | ¢ | 120 | #| szse | x| osx | x| 07 | = 208.3 Jisty
Morhwestosx| o7 | x| 126 | x| 7sa2 | x| e | x| 07 | = £712 ety
Morhwestosx[™ o077 | ¢ [ 1er | x[ w54z | x[ ees | x[ o7 | =  2ere |
Nothwestosx [ o077 | 121 % x [os | x[_o7 | - 16733 |

Morthwesto s | QT7 I

Morthwestg g-.cl

X 1.26 I x 51.24 x I 0.63 I X I 0.7 | 582 |IB1h
o077 | x| 187 | x| 5124 | x| os | x| 07 | =] 2sas |
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SAP WorkSheet: New dwelling design stage

Nothwestos| o7y | = | 1.21 | =] 5124 | x| oss | =1 07 | = | "7 Jims
Morhwestosx| o077 | x| 126 | x| 208 | x| oes | x] o7 | =| 34.19 Jian
Nothwestosx| o077 | x| 187 | x| 288 | x| eex | x| o7 | =| 122 |en
Morthwest g o 077 i 121 x 296 X 063 | x 0.7 = 85,67 i61)
Nohwestosx [ o077 | x [ 128 | x[ 1as2 | x[ em | x[ o7 | = 16.78 (81)
Northwesto o [ 0.77 | = | 1.87 | =] 1as2 | x| 083 | = | 07 | = | 7471 81}
MNerthwest ) s 0.77 E 121 X 1452 ] 0.63 i o7 = 2z i#1)
Nothwestoss| o077 | x| 128 | x| s | x| os |x[ o1 |- 1081 (81)
Nodhwestos| o757 | = 167 | x| s3s x nex x| o1 |= 48.15 Jimy
Nohwestosx|  o77 | 121 | =« 83 x o6z | x| o7 | = 2077 |
Rooighsoox[— v ] x[_wm ][ ® Jr[_om Jr[ o ]-[ s Jem
Rocllights o,9x 1 | * 861 % 2 % 063 | 0.8 = 113,34 (82)
Roofightsosx[ 1 | «[ s | x[ =22 |x[ oex | x[ o8 | = 57,53 (82)

Rooflights o, 9x 1 | ] 0.42 X 2 X 0.63 | == 0.8 & 291 (82
Rooflights 0.5 | 1 | « 137 A [ ees | x[ es ] =] 323 i82)

Racfights 0 5| 1 | « 1444 x| 54 x 0.63 | = 08 = 1537 Jim2
Roofightsosx[ 1 | x [ ee1 | «[ s« | x[ oe2 | x[ os | = 23538 82
Roofightsosx[™ 1 | x[ s | x[ s | x[ oesa | x[ oa | =] 141.08 (82)
Rnﬁdlrghl‘sc-g:l 1 | = 042 I x 54 x| 063 | * | 08 | = 20.58 82)
Roofightsom [~ 1 | « [ 1ar | * s 1« o Jx[ o |- 7.1 (82)
Rﬂd?ighhas-q 1 | = 1444 1 a4 x| 0.63 | = | 0.8 = 6157 (82)
Roctightsosx[ 1 | «x [ esm1 | x[ = | x[ oes | x[ o8 | = 400,76 {82}

Rooflights 0 gx | 1 | = 576 | x| 54 x [ om | x| 0.8 | = 2456 |i82)

Rodllights 0.9x 1 % 042 | % o4 % 0,63 X 08 = 3587 (B2}
Rocfights g g 1 % 137 | x 54 x 063 | = 0.8 = 116.83 (82)

Rooflights 0.6« | 1 X 14.44 i 150 " [ 0.8 = 882 5 82
Reofightsosx[ 1 | « [ s&1 | x| 0 | x[ oe2 | x[ o8 | = 653 86 (82)
Roofiights g, | 1 | = sz | =] 150 | =] o8 | x| 0.4 | =1 2mve |2
Rﬂlghtﬁﬁhl 1 x 0.42 X 150 x 063 X 08 = 5715 (a2}
Rocfightsoax[ 1 | x [ 1a¢r | «[ 1 | x[ oex | x[ o8 | = 186.43 82)
Rooflights 0.9 | 1 e[ t4as | x| ws0 | x| ees | x[ os | =[ 1zea5 Jiem
Recflights 0.9 [ 1 | =] 98 | =] 180 2] oe3 | 2] 0.8 | =] g2ezs |
Reoflights 0 gx [ 1 | =] s ] x] 10 | x] ess | x| o8 | =] 4ssaz  |iem
Roofiights g | 1 X 0.42 % 180 x 0,63 ¥ 06 = 1238 (82}
Roofightsosx[ 1 | = [ 137 | «[ 10 | x[ oex | x[ o8 | = 236 14 (82}
Roofights 0.sx [ 1 | 2] 144 | 2| 201 | =] o83 | = 08 | = 131855 |2
Rocfliights o s | 1 | = | 961 | = | 201 | «[ om | = 08 | = | 875 18 (=
Roclights o 5 | 1 |« sm | x| 21 | x| ess |x[ o8 | =[ smw e
Rodfiights 0.9 | 1 | = 0.42 x 201 x 0,63 | 0.8 = 76.55 (82}
Roofightsosm[ 1 | «[ 137 | x[ 200 | x[ os3 | x[ o8 | = 24982 |82
Roofiights 0,9 [ 1 | # [ tas | x|  1m | x| ess |ax| 08 | =| 1207 82)
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Roofiights o.gx | 1 | x[ as1 |« 1m Jx] es x| 08 | =|  sises Jem
Rocfiights .2 [ 1 | x[ sm | x| 1w | x] ees x| 08 | =| soear s
Rocfiights o | 1 X 0.42 % 194 % 0.63 X 0.6 = 73.82 {82)
Roofightso.sx[ 1 | « [ 137 | x| 12 | x[ os2 | x[ o8 | = 241,12 (&2}
Rooflights g 5 1 | « [ 1440 ] = 164 | x| ee x| o | =|__toraz |2
Rodllghtsa.gxl 1 | * 961 | * | 164 x| 063 | * | 06 | = 714,89 (82)
Roofightsose[— 1+ | «x [ s | «[ . | «[ oe | s«[ o8 = amdg |82
Rooflightsosx[ 1 | = [ oe2 | «[ s | =] oe2 |=x[ o8 | = 6245 {82y
Roofiights. oo [ 1 | = | R 164 | x] o83 | = 0.8 | = 20383 |82)
Rocflights 0.5« 1 | = 1448 | = | 116 | = 0.63 | = 0.8 ] =] 750.8 (G2
Rocfiights .gx | 1 | «| 981 | x| 18 | x o3 | x| 0.8 | =  soses s
Focfiights g2« 1 X 576 E 116 x 0.63 | * | ] | = 303.08 (82)
Roctightesse] 1 ] x [ o Jx[ e ][ & [ o5 ][ mz e
Rodfightsomx[ 1 | x[ 1a¢ | x[ wme | x[ o |x[ o8 |-= a7 |62
Rtﬂ!lghtsngtl i I ¥ [ 14 44 I % I 68 | i 063 ] i [ 08 = | 4454 82}
Rouﬂigms-aﬁxl 1 I X 961 % I &8 X 062 £ 0.8 = 296 42 (82)

Rocﬂrghtsc-.gx| 1 | X 576 | X | 68 x| 063 | : | 08 | = 17767 |[Em

Rocfiights 0.9« | 1 | #| o4z | x| B4 | » | o6 | %] 0.8 | =1 2591 Jigay
Rooflights 0.9 1 x 137 | &8 x [ ees ] x| 0.8 = 24,51 | G2
Rooflights o.gx [ 1 X 1wad | x| 33 x| oss | x[  oa =| 21815 |2
Roaflights 0.5x | 1 | * 9.61 x 33 x| osa ] x| 0.8 = 14385 |2
Rﬂﬂhﬁo.ﬁ:f: X T X T ® T % T = BE. 22 (B2)
Rodfightsosx[ 1 | x[ o4 | x[ =3 | =x[ os |x[ o8 |-= 12,57 82}
Rooflights o ox [ 1 ESEEEEEE S 33 | x| o83 | x| o8 | = | 41.01 Jeazy
Rocflights g gx 1 ) 14,44 " 2 X 0,63 i 0.8 = 137.55 (82)
Rocﬂbgh‘tsa.hf X T x 2—1 X T ¥ T = 91,54 (B2)
Roofiights 0.5x | 1 | =] 576 | x| Py | ] oes | x] 0.8 | =1 54.87 (L)
Rudllghtsa_gx_ 1 | * 042 ® 2 X 0.53 | = | 0.8 | = g (82)
Rofightsosx[ 1 | x [ 137 | x[ =21 | x| os |x[ oe |-= 261 82)
Solar gains in watts_ calculated for each month {B3)m = Sumi74m ...(82im

i83m= | 2325 51| 4248 93[5312 19| 880 13|m-5?3 ua[nmz 14|1ua24.gn] 9446 u:ez| 73571 ! 5027.5 Ezan "EI 1~352u3| (83}
Taotal gains — internal and solar (84)m = (73)m + (83)m , watts

(84ym= [6609 82] 8500.54 | 10280.1 [12673.23] 141529 14408 9 [13918.14]12581 36]40670.00] 8624 76 ] 6749.88] 6108.95] B4)

Temperature during heating periods in the living area from Table 9, Th1 (*C) {B5)
Utilisation factor for gains for living area, h1,m (see Table Sa)
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Mo Dec
(88)m= 1 1 1 1 058 0.84 078 0.81 0.89 1 1 1 {88}

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

i87im=| 1969 | 1982 | 2004 | 2032 | 204 | 2088 | 2008 | 2087 | 2075 | 2038 | 1907 | 1974 | (87)
Temperature during heating periods in rest of dwelling from Table 8, Th2 (*C)

(eaym=| 2014 | 2046 | 2016 | 202 | 2022 | 2023 | 2024 | 2024 | 2021 | 202 [ 2048 | 2015 | 88}
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SAP WorkSheet: New dwelling design stage

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
gagun=|1l1]'|f1Io.wlﬂ.s]nﬂlu.?[nﬁal'll1I1| (B8)

Mean internal temperature in the rest of dwelling T2 (foliow steps 3 to 7 in Table 9c)
:amm=| 1834 | 18.54 | 18.56 [ 193 | 19.78 | 2012 1 20.73 | 073 | 19.94 | 19.38 | 18.78 i 18.43 {80

LA = Living area = (4) = 0.05 |IE1I

Mean internal temperature (for the whole dwelling) =LA = T1 + (1 —fLA) = T2
@2im=| 1841 | 188 | 1891 | 1934 | 1982 | 2015 | 2027 | 2026 | 1998 | 1943 | 1883 | 1848 | 82

Apply adjustment to the mean internal temperature from Table de, where appropriate

83y

the utilisation factor for gains using Table Sa

| Jan| Feb| I'."Iar[ Apr| Ma{.r| Junl Jul | Aug| Sep| Oct| Novl Dec|
Utilisation factor for gains, hm

csum-.u|1|1|1[1|a.m|n.ag|o.a|n.7[nn?|1|1|1| 841
Useful gains, hmGm , W = (94)m x (84)m

{85)m= Fsos.n| 85001 Jma? 674 Elzsaa.aslmmq B&JE&?E.?_iiBE-B.G?I a.am.ml 1u4uz.uj_aﬁ1a.nnj 74 s.ea_iﬂoa g | (85}
Monthly average extermnal temperature from Table 8

[96}(11:[ 45 I 5 ] ) f a7 | 17 | 146 l 158 ] 16.8 1 143 [ 10.8 | 7 l 48 | (86}
Heat loss rate for mean intermal temperature, Lm , W =[(39)m » [(83)m- (98)m ]

i87)m= 43157 26441203.31| 367757 | 30866.2 | 20818 2 [15343 14| 9156 89 | 9141.72 [16073 24]25031 7635117 5941245 44 (g7}
Space heating requiremnent for each month, Kévvh/month = 0024 x [(87)m = (85)m] x (41)m

eim= pr191.3922087 0af1ssa0asfismtan]eesraa] o | o | o [ o [izz1177] 20a240 2614456

Total per year (KWhivear) = Sum{38} o . = 1474001 IIBBI
Space heating requirement in KWHmPlyear |99r

[ van | Feb ] Mar | Apr | may] oun | ou | Aug] sep| oct | nov ] Dec|
Heat loss rate Lm (caloulated using 25°C internal temperature and external ternperature from Table 10)

uann-n:l 0 I 0 ] o i 0 | [ | 237683 115351.3‘.':'1585{351 0 | 0 ] 0 i [ | 100
Utilisation factor for loss hm

gonmd o | o | o | o | o Joss [oes | 08 | o ] o | o | o | (101
Useful loss, hmLm (Watts) = (100)m x (101)m

mozmd 0 | o | o | o | o |27 [1a2e022hisoste] o | o | o | o | 102)
Gains (solar gains calculated for applicable weather region, see Table 10)

:m:nn-nl [ ?ﬂ 0 ] 0 [ 0 | 0 | 15?954]1303&.14|11542.a1[ 0 | 0 | a [ 0 | 1103)

Space coaling requirement for month, whole dwalling, confinuous { kWh) = 0.024 x [(103)m — [102)m [ x (41)m
set (104)m to zero if (104)m < 3 = (B8)m

mosmd o | o | o | o | o | o [woves|aszn] o | o | o | o

Total = Sum(104) = 21531 (104)
Cooled fraction fC=cooled area + (4) = 045 (105}
Intermittency factor (Table 10b)
moemd o | o | o | o | o Jo2s [oams [os | o | o | o | o

Total = Sum{14) = a |1:|:|G:
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SAP WorkSheet: New dwelling design stage

Space cooling requirerment far month = {(104)m = (105) = (106)m

:1u?>m=|u]nln|u[njn]us.sa[s¢.sa[n|n|n|n

Total = Sum(107}] = 241 95 {107
Space cooling requirement in KWhimziear (107) + (4) = 007 {108)
gt Enemgy requirements — Cammunity. heating scheme

This part is used for space heating, space cooling or water heating provided by a community scheme,

Fraction of space heat from secondary/supplementary heating (Table 11) 0" if none (301)

i

Fraction of space heat from community system 1 = (301) = {302)
The commundy scheme may oblfain heat fom several sources. The procedure aliows for CHP and wp 1o four other heat sowces; (he lather

includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community CHP (303a)
Fraction of community heat from heat source 2 (303!::
Fraction of total space heat from Commurity CHP {302) x {302a) = t:m:
Fraction of total space heat from community heat source 2 {302) x (3030) = :mm
Factor for control and charging method (Table 4e{3)) for community heating system :lmnm
Distribution loss factor (Table 12¢) for community heating system tauﬁ:
Space heating kWhiyear
Annual space heating requirement
Space heat from Gommunity CHP (98} % (304a) % [305)  (306) = zsom
Space heat from heat source 2 (98] x (304b) x (305) x {306) = ﬁl}?h:
Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) |I|tm
Space heating requirement from secondary/supplementary system (98} x [301) x 100 + (308} = |I|t:'mh
Water heating

Annual water heating requirement

If CHW from community scheme:

Water heat from Community CHP (B4) x (303a) x (305) x (306) = :'.m:a:
Water heat from heat source 2 (841 x (303b) x (305) & (306) = [mm
Electricity used for heat distribution 0.01 x ({307a)...(307e) + (310a).__(3108)] = :3131
Cooling System Energy Efficiency Ratio :zm
Space cooling (if there is a fixed cooling system, if not enter 0) =(107) - 3141 = 1315:
Electricity for pumps and fans within dwelling (Table 4f)

mecharical ventilation - balanced, extract or positive input from outside [330&3'
warm air heating system fans Emm:
pump for solar water heating zlmugh
Total electricity for the above, kKWhiyear ={330a) + {3300 + (3309} = i:!:m
Energy for lighting (calculated in Appendix L) (3321
Electricity generated by PVs (Appendix M) (negative quantity) [333;
Electricity generated by wind turbine (Appendix M) (negative quantity) Ecmn
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100 Fuil costs — Cormrmumnity heating scheme

Fuel Fuel Price Fuel Cost
k\Whiyear (Table 12) Elyear
Space heating from CHP (2078) = ©001= 70683 |(340m)
Space heating from heat source 2 (3070} x 378 €001= [ yoa911  |isdot)
Water heating fram CHP (3108) x x001= [ 054 42w
VWater heating from heat source 2 (3106) x ara %001 IHZ‘-ﬂ
Fuel Price
Space cocling (community cooling system) 12185) €001=[" oss |
Pumps and fans (231} £ 001 = 348665 (248
Energy for lighting 1332 1146 L (250

Additional standing charges (Table 12) (351)

Energy saving/generation technologies

Item 1 x001= 559,08 (352)
Total energy cost = (3400)...(34Te) + (345)..(354) = 62584 (255
Energy cost deflator (Table 12) [ oar Josm
Energy cost factor (ECF) [{355) x (356]] = [4) + 45.0) = (357)
SAP rating (section12) [ mm Josn

12b CO2 Emissions — Community heating scheme

Electrical efficiency of CHP unit

i

Heat efficiency of CHP unit 6333 (362
Energy Emission factor Emissions
kWhiyear kg CO2/kWh kg CO2fyear

Space heating from CHP) (307a) % 100 + (362) = | 16128875 | * | 02 | | =tssaza  |izsam

less credit emissions for electricity —(307a) « (361) « (362} = | s1o7a0a | * | 0ss | | -zrowszz 3se

Water heated by CHP {3108) » 100 + (362) = | sz8228 | * | 02 | | 124388 |izss

less credit emissions for electricity —{310e) = 281) = (362} = | 1o893s | = [ oss | [ -tosz3s Jass

Efficiency of heat source 2 (%) If thera is CHP Using bwo fuels repeat (363) to (366) for the second fusl 135-“]

CO2 associated with heat source 2 (sorbpaioo)x 100+ 36myx [ o2 | = | 113s489 |36

Electrical energy for heat distribution (3131 I esz2 | =] es3 |era

Total CO2 associated with community systems (363}, (366) + (368)..(3T2) > 1732408  i3TY)

CO2 associated with space heating (secondary) (308) x | 0 I =1 0 liare

CC2 associated with water fram immersion heater or instantaneous heater  (312)x | 0.2 | = 1| 0 | (E2E]

Total COZ2 associated with space and water heating (373 + (374) + (375) = [Cre0e e

CO2 associated with space cooling (315)x | os2 | = s Jom
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CO2 associated with electncity for pumps and fans within dwelling (331«

1572848 |(378)

CO2 associated with electricity for lighting (33201 %

200778 |3re

Energy saving/generation technologies (333) to (334) as applicable
ftem 1

Total CO2, kg/year

Dwelling CO2 Emission Rate
El rating (section 14)

sum of (376)...(382) =
(383 = (4} =

-3042.38 {380}

324812 383

(3B4)

87.3 (385}

13b. Primary Energy — Communily heating schems

Electrical efficiency of CHP unit mu
Heat efficiency of CHP unit [ |een
Energy Primary P.Energy
KWhiyear factor KWhi'year
Space heating from CHP) (307a) = 100 = (362} = | 128675 | = | 1.02 | | ie451248 |iasm
less credit emissions for electricity ={307a) % (351) = (362) = | storaa | * | 282 | | 14013548 fi3sa)
Water heated by CHP (3108) « 100 - (382) = | ezm228 | ¥ | 102 | | sao7es  |oss
less credit emissions for electricity  —310s) = (381) - (362 = | 1c8p38 | * | 282 | | -ssosoz  |ass)
Efficiency of heat source 2 (%) M there is CHP using two fueis repeat (353) to (368) for the second fuel mm
Energy associated with heat source 2 130701+3100)] x 100+ (3671 | 1.02 | T
Electrical energy for heat distribution 1313 % | | = | 4532 |oma

Tatal Energy associated with community systems (383)...(366) + {368)...{372)

7937017 (373}

if it is negative set {37 3) to zero (uniess specified otherwise, see CT in Appendix C) 7937017 (373
Energy associated with space heating (secondary) (208) | o I | ] Jizra
Energy associated with water from immersion heater or instantaneous heatenzize [ 102 | = | [ | (0
Total Energy associated with space and water heating {373) + (374) + (375) = [[rssr0a7 o7
Energy associated with space cooling (315) % | 282 | =] s8m2 |em
Energy associated with electricity for pumps and fans within dwelling x| 2482 | = | essssss |eva
Energy associated with electricity for lighting (332 % [ 282 ] = i 1133881 I:;.’r‘a}
Energy savingigeneration technologies
Item 1 292 £0.01 = -16783.5  [(380)

Total Primary Energy, kWh/year P o {3T6). (352 =

Stroma FSAP 2009 Version: 1.4 081 (SAP 8_80) - hitp: Mwww. stroma_com
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PEA — PREDICTED ENERGY ASSESSMENT (PRE-EPC)
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Predicted Energy Assessment

1 Radlett Place Dwelling type: Detached House

London Date of assessment: 07 August 2012

NWB BBT Produced by: Ondrej Gajdos
Total floor area: 3337 m?

This is a Predicted Energy Assessment for a property which is not yet complete. It includes a predicted energy
rating which might not represent the final energy rating of the property on completion. Once the property is
completed, an Energy Performance Certificate is required providing information about the energy performance

of the completed property.

Energy performance has been assessed using the SAP 2009 methodology and is rated in terms of the energy
use per square metre of floor area, energy efficiency based on fuel costs and environmental impact based on

carbon dioxide (CO2) emissions.

Energy Efficiency Rating Environmental Impact (CO;) Rating

Very environmenially friendly - lower COZ emissions

Very energy elficient - lower running costs

anon

|
@.

Not energy efficient - higher renning cosfs Nod enviropmentally fiendly - higher CO2 emissians

EU Directive EU Directive
England & Wales 2002/91/EC England & Wales 2002/91/EC
The energy efficiency rating is a measure of the The environmental impact rating is a measure of a
overall efficiency of a home. The higher the rating home's impact on the environment in terms of
the more energy efficient the home is and the lower carbonn dioxide (CO2) emissions. The higher the
the fuel bills are likely to be. rating the less impact it has on the environment.

99



APPENDIX (iv)
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Wiler -
napting 2
4%

Appiances &
Lighting 319

ENERGY RSU is an integrated energy sustainability unit able to provide the following:
SAP Calculations & Certificates - L1A&B New/Existing Buildings (NHER certified)
SBEM Calculations & Certificates - L2A&B New/Existing Buildings (BRE certified)
EPC & DEC Certificates — New Build (CIBSE certified)
Rd SAP Survey EPC Certificates — Existing Buildings (NHER certified)
Commercial EPC Survey certificates — Existing Buildings (BRE certified) - Level 3, 4 & 5
Energy Statements & Renewable Reports for Planning
LEED/BREEAM assessments (USGBC/BRE certified)
Low/Zero Carbon (LZC) and Sustainability Appraisals/designs (CIBSE Low Carbon Consultant)
Renewable Energy Appraisals and Designs
Carbon Rating assessments
2D/3D CFD and Dynamic Thermal Simulations
EPBD Air Conditioning Inspections (Article 20) and EPBD Asset Ratings & Certificates
Energy Usage (Running Costs)
Utility/Bill Analysis and Recommendations
Advice on Green and Environmental Issues Relating to M&E Building Services
Code for Sustainable Homes (BRE certified)
Solar Shading/Sun Studies

e Qe

ME7 Ltd, Unit 2, Rays Farm Barns, Roman Road, Ingatestone, Essex, CM4 9EH

Tel: +44(0)1277 353225 MB: +44(0)7412 601472
Web: www.me7.eu Email: jp@me7.eu
M&E Consultants 101 Energy Consultants

b% Please consider the environment before printing this document



Section 6.0

DISCLAIMER

This non-assignable report has been prepared solely for the client as a pre-planning report for the
proposed development. The contents and views expressed in this report remain the copyright and
opinion of ME7 Ltd. The client is to check and verify the contents with no admission of liability, duty of
care or warranty to any Third Party.

This report is based on the information provided/available at the time of production.
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