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Property Reference ‘DE—15 F

Assessment Reference ‘DE—15 F

‘ Issued on Date

05/06/2025

Prop Type Ref ‘DE—15 P

B

92 A

SAP Rating

Environmental

99 A

0.08

CO: Emissions (t/year)

% DER < TER

DFEE

Compliance Check

See BREL

44 .60

% DPER < TPER

% DFEE < TFEE

TPER

7.91

81.76

34.99

3.17

39.31

Assessor Details Mr. Dominic Bibby Assessor ID U683-0001
client,
SAP 10 WORKSHEET FOR New Build (As Designed) (Version 10.2, February 2022)
CALCULATION OF DWELLING EMISSICONS FOR REGULATIONS COMPLIAMNCE
1. Overall dwelling characteristics
Area Storey height Volume
Main dwelllng (2 ) (111 ) (m3)
Ground floor 920000 « 1) b4 2.4000 (2b) = 220 8008 by < 35
First: fleor 82 .0000 (1c) X 26600 (2c) = 218 ;1200 (lg) = (3¢)
Total floor area TFA = (la)y+{lb)+{lc)y+{1ld)+{le) ... {1} Lo O ) (4
Dwelling volume (Ja)l+ (3b)1+ (3c)+ (3d)+ {32)] e fan) = d36 2200 €5)
2. WVentilation rate
m3 per hour
Number of open chimneys 0 = 80 = 0.0000 (&a)
Number of open flues g * 20 = 0.0000 (&b)
Number of chimneys / flues attached to closed fire 0 * 10 = 0.0000 f{(ac)
Number of flues attached to sclid fuel boiler g = 20 = U.0000 (&ed)
Number of flues attached Lo other heater g * 35 = 0.0000 (&e)
Number of blocked chimnevs g * 20 = 0.0000 (&1f)
Mumber of 1ntermittent extract fans 0 = 10 = O.0000 (7a)
Number of passive vents o * 10 = 0.0000 (7h)
Number of flueless gas fires o * 40 = U 0000 E7e)
Alr changes per hour
Infiltration due to chimnevys, flues and fans = (6a)+(6b)+(6c)+(ad)y+(ce)+(6f)+(6g)+ (Ta)+(Tb)+({7c) = 0.0000 / (B) = 0.0000 (8)
Pressure test Yes
Pressure Test Method Blower Door
Measured/design APS0 4.0000 (17
ITnfiliratlon rate 0.2000 (18
Number of sides sheltered 1 {(19)
Shelter factor (203 = T = THAS % 1957 = 0.8250 (20)
Infiltration rate adjusted Lo 1nclude shelter factor (21y = (18) x (20) = 0.1850 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec
Wind speed Baed00.0 D. 0000 4.9000 4.4000 4.3000 50001 3.8000 5.7 00 4.0000 4,3000 4.5000 4 JRRED 229
Wind factor L. 2350 L. 2560 1 22510 11000 LB FED 0.9500 0.9500 0S92 50 1.0000 Lo 75D L4L 250 1.1750 (22a)
Adjy 1nfilt rate
02359 B. 2310 D.2266 0.2 B35 0.1989 0.1758 0.1758 0.1711 0.1850 0.19895 0.2081 0 .2Lliid (22b)
Mechanical extract wventilation - decentralised
Tf mechanical wventilation 0.5000 (23a)
LT exhaust air heat pump using Appendix N, (23b) = {(z23a) X Fmov (eguation (ND) ), otherwlise (z23b) = (23a) 0 . 2000 E2580 )
Effective ac 0.5000 0: 5000 05000 Dm0 00 0.5000 0.5000 0.5000 0.5000 0.5000 FERGHIREEe 0.5000 0.5000 (25
3. Heat losses and heat loss parameter
Element Gross Cpenings NetTArea U-value A x U K-value A X K
Main dwelllng me m2 m2 W/mZK W/ K kI /m2K kJ/K
fd 1.8500 1.4000 2 ..0460 (26
W 39.4800 1.1450 45 . 205l (27
gt G2 .0000 0.1200 11.0400 (284
External Wall 1 147 .0000 4 - 3700 105.6300 0.2100 221 BEE (293
gf flat roof 10.0000 10.0000 0.1200 1.2000 (307
sloped roof 8.0000 8.0000 0.1400 1 AL 200 (3
Tlat: 75,8000 758000 0.1100 8.3380 (30
Total net area of external elements Aum(A, 1ms) 332 .8000 tal)
Fabric heat loss, W/K = Sum (A x U) (26) ... (30) + (32) = 9l . 7324 L)
Maln dwelling
Party Wall 1 S0 .0000 0.0000 0,000 32
Thermal mass parameter (TMP = Cm / TFA) 1n kJ/m2K ZEE P08 35
L1st of Thermal Bridges
K1l Element Length Psi-valus Total
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EZ Qther lintels loineliding other steel. Lintels) 0.0000 0.0190 0.0000
B Bl 0.0000 0.0160 0.0000
E4d Jamb 0.0000 0.0170 0.0000
ELH Ground floor {(normal) 44,0000 0.0540 2.3/160
E6 Intermediate floor within a dwelling 39.0000 0.0080 3= 3128
E10 Eaves (1nsulation at ceiling level) 0.0000 0.0480 0.0000
E1ll Eaves {(1nsulation at rafter level) 0.0000 0.0410 0.0000
El:z Gable grnistlation gt ceiling .level.) 0.0000 0.0560 U.o00o0o
Els Gable {(1nsulation at rafter level) s RO U DdaEl 0.0000
Ele Corner (normal) 0.0000 0.0400 0.0000
E1l7 Corner {(inverted - 1nternal area Jreater than external area) 0.0000 -0 .0680 —-0.0000
Rl Head of rocof window 0.0000 0.1200 0.0000
R2 S111 of roof window 0.0000 0.1200 0.0000
R3 Jamb o¢f roof window 0.0000 0.1200 0.0000
Eld Flat roof 0.0000 0.0460 0.0000
FE18 Party wall between dwelllngs 0.0000 0.0360 0.0000
Thermal bridges (Sum{l % Psi) calculated using Appendix K) 2.0880 (36)
Point Thermal bridges 36a) = 0.0000
Total fabric heat loss (33) + (36) + (36a) = 94 .4204 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 X (25)m X (5)
Jan Feb Mar Apr Mayy Jun Faid: g Sep Bl Now Dec
(38)m J72.4218 T2 ..82103 T2.4218 72,4218 ¥2 4218 72,4218 T2 .. 4213 72.4218 T2.4218 F2.42]19 J2.4218 T2.4218 (38)
Heat transfer coeff
loe.8422 lee.8422 lea.8422 loe.8422 loe.84d22 lee.8422 leo.8d22 lee.8422 laa.8422 lee.8422 leo. 8422 lee.84d22 (39)
Average = Sum({39)m / 12 = leg.8422
Jan Feb Mar ApT May Jun Jul Aug Sep Oct Now Dec
HLF 05589 0. 5584 0. 9580 . 85408 09580 0.9589 0855805 0.5589 0. 9585 8580 0.9589 0.9589 (40}
HLP (average) 0.9589
Days 1n mont il 28 5l S0 21 S0 31 2. 30 3. S0 2
4. Water heating energy requirements (kWh/vear)
Assumed occupancy 296758 (42)
Hot water usage for mixer showers
81l.1267 TO.8847 T8 0543 T ..238d T2 <155 69.1860 66 .3943 69..6579 Filew 2954 7. e 2 78.43558 8l.0536 (42a)
Hot water usage for baths
2.1 . 2258 S0.7545 2008359 29 ST 28.1746 26,9287 25 .98350 2 E..labg 21 7455 28.9804 S0.2639 31.2011 {(42b)
Hot ‘water usage for other uses
AT E A 43.3870 41.7498 AN R 368.4753 Sb.B83810 36.. 8380 o84 T753 4= 1125 417458 43.3870 45,0245 (42¢)
Average dally hot water use (litres/day) 144.6775 (43)
Jan Feb Mar Apr Mayy Jun Jul Aug Sep Oct Now Dec
Dally hot water use
157.3768 154.0262 148 . 88 k0 144 .4306 1539, 3654 L2 000 ] 129 .2 155 Loh..21ah Lab, 1513 Ld 5. admd 152 .0868 157.2789 (44)
Energy conte 231 .6858 203.8078 214 . 1868 188 . 6825 179.5864 153 Fo5d 142 .83 1552183 lal.416l 187 .52472 2055503 230 9756 (45)
Energy content f{(annual) Total = Sum{ds)m = 2 nd hG5
Distribution loss (de)ym = 0.15 x (45)m
ST G b a0. 3kl dailag e e Tl SEMnC G S SHE) oM Zlew - 181 O 24,2124 28.1286 20 3020 24.6463 (46)
Water storage loss:
Store volume 220 .0000 §&4.7)
ay TF mannfactincer devlared logsy faotor a3 known (KWh/day) : % el e
Temperature factor from Table Zb 0.5400 (49)
Enter (49) or (54) 1in (55) 1.1988 (55)
Toragl Btorage luss
3w 1628 33.h66d 37LEZ S 35.9640 37 218628 3586410 371625 3 el 628 35.9640 BT .AE28 358840 37.1628 (56)
If cylinder contains dedicated solar storage
37.1628 33.h66d 37.1628 35.9640 37.1628 52h.9640 37.1628 37.1628 35.9640 37.1628 35.96410 37.1628 (57)
Primary 1loss 2aw2b2d ks B2 23 uosl 22w L 20 23 2624 2ol 2 23 .2624 23 .2624 e P 2 et 24 22 SalzZ0 20 2824 (55
Comb1l loss 0.0000 0.0000 0.0000 A0 0 a 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (&l)
Total heat required for water heating calculated for each month
P el s Dgad 2.8l 2477 .1 5385 240.0116 Tl R 2l e e 219 .6455 219, 8920 247.9494 264 .0263 291 .4008 (&2}
WWHR S 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 {(63a)
PV diwverter —0.0000 —0.0000 =l ] T L) sl L L L —0.0000 —0.0o000 —0.000f0 -0 .0000 —0.0000 —0.0o000 —0.0000 —0.0000 (63b)
Seolar dnput 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 {(63c)
FGHRS 0.0000 0.0000 0.0000 o.0000 0.0000 0.0000 0.0000 o.0o000 0.0000 0.0000 o.0000 0.0000 (63d)
Cutput from w/h
2Ll L] 2orn. 38 oY 21d.61210 2o TG S 240.0116 212 .25 14 2B l25 219.6435 2.5, 882 o P B 264 .0263 291.4008 (a4
Total per vear (kWh/vear) = Sum(éd)m = 2970.614d6 (o4
12Total per vyear (kWh/vear) 2971 (64
Electric shower (s)
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0o000 0.0000 0.0000 0.0000 0.0000 (6da
Total Energy used by instantaneous electric shower(s) (kWh/yvear) = Sum{6da)m = U0.0000 (ada)
Heat gains from water heating, kWh/month
s L T 1. d28 Ll hais TG L L 108.0526 1. 2005 Oa..B 10 10l 2802 100.4517 110.65920 L1.500.e63 125 1398 B2
5. Internal gains (see Table 5 and 5a}
Metabolic gains (Table D), Watts
Jan Feb Mar ApL May Jun Jul Aug Sep & e Now Dec
(66)m 148 .3950 148.3950 148.5950 148 .3950 148.3950 148 .3950 1d8 ., 3950 148.3950 148:..3950 148.3950 148 .3950 148.3950 (66)
Lighting gains (calculated i1n Appendix L, equation L% or LSa), also see Table 5
174 . 2eds 192, 9575 1342842 1800957 174.284%2 1800937 174 2843 174.284%2 180.: 08237 174.284%2 el BB ET 174.2842 (67)
Appliances gains (calculated 1in Appendix L, equation L13 or Ll3a), also see Table b
345 .6074 adS. 18a 340.1563 220.9167 296.6302 273 ..0042 258.5551 2hd .9688 20d.0062 283..2457% afd aaid 330.3583 (a68)
Cooking gains (calculated 1n Appendix L, equation L15 or Ll5a), also see Table D
3783585 3 Fe 8385 S F 40385 2 B a495 37 2683595 2 1aB385 3783585 28380 af: 8395 2. B3495 37 ¢ B398 371 .83%5 (&89)
Pumps, fans S .. 000 S. 0000 S.0000 S3..0000 S. 0000 0.0000 0.0000 o.0000 0.0000 S. 0000 S..0000 S..oooo o ¢70)
Losses e.g. evaporation (negative values) (Table 5)
=1 TR TE0 =118: 31808 —TI18:FTeld =118«TFT16l =118:7160 =118:#F1680 =I183.7160 =1TE8:7180 —1T13.; 760 =118:FT160 =1T18.716l =118 16l (F]13
Water heating gains (Table 5)
1hg..albs 165. gl 160.6852 L.a2. 0987 Ld &2 g2 155978 128.7862 1506 285 i L o8 T LA B FEE s Lag. 8976 168 .1983 (712)
Total i1nternal galns
goae, B e0 T78.4855 745.65473 123 ..862756 bB6.6650 6h7.3949 29,1441 632.9009 651.1346 bi/6.8281 718.0422 F43 .2593 £F3)
6. Solar galins
[ Jan ] Area Solar Tlins qJ FF Access Galins
m2 Table 6a Specific data Specific data factor W
W/ m2 or Table 6b or Table &acC Table o6d
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North 16.4500 10.6334 16300 0.7000 0.7700 53.4576 (74)
SeTL b I w2600 46.7521 0.6300 0.7000 Dt 218 ellahl [
West LoD 19.6403 B.Ea00 0.7000 s R0 46.6380 (80)
Solar gains 318.1311 550.45800 T8 108s LU 12.063]1 11398813 L182.5301 1140.8800 1011.86l5 858.6230 615.0158 382.5454 20l A0S e
Total gains L0000 1828 by @824 Sn28 AiaEaesly  AHeh.EEeE LS. 750 LFV0LUZEd e Seed BRSNS Aidslogdal® A0 B8rY L0lE J6T9E bl
7. Mean 1nternal temperature f(heating season)
Temperature during heating periods 1n the living area from Table 9, Thl (C) 21.0000 (835)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Cct Now Dec
tau P2 8237 T2 4237 I T P28 T2 LH237 T2l 2T P28 257 T 2377 72.4237 2423 T2 JHEZ3T 72.4237
alpha s B8 S, B Guinic Sn 28 ol i Sl B A D82 0 % o ol B3R Bo By B8 BB BB B2 8 282 Bue
util living area
AN LS 0. 9916 U997 38 E. 08T 0.7646 3BT Dot 1535 U 4657 b TS BEC (ST, D 2931 0.9983 (86)
MIT 20.1273 20.2917 a1 b 20.7362 20.8872 2 U, 2858 20.9455 20.9444 20.9148 20 d 015 20.3598 20.0898 (87)
Th 2 2ot oolod A 20, Ll e Z L ZAC I 20 e i 2l el e T 20.1178 A el PR 20wl LR 2 LLliE B8
uti1il rest of house
0: 29686 O: 9885 006546 B.883Y 0.7110 D d 955 0:33172 03963 0.6430 J. D259 Q9808 Q9997 (89
MIT Z 1908 78 Lok, 28 7.0 LB LY L& B 18 20 LS 20.0445 20.0490 20.0486 20.0290 L. B 087 1.9, 8848 18 JBaas o)
Living area fraction fLA = Living area / (4) = 0.0977 (91)
MIT 151 855 18 5945 156425 18 8253 20.0884 201518 20.1366 20.1361 205 TT85 19.8960 1 S 82 18 1428 [(B2)
Temperature adjustment 0.0000
adjusted MIT Lol 883 1.9 39483 LY. 5499 {R:Im 0SS 20.0884 2R IRE 6l 201366 X s L EE 1.8 8960 1.9 4802 18 .1 425 (83
8. Space heating requirement
Jan Feb Mar ApI May Jun Jul Aug Sep oy Now Dec
Utilisation U2 HE 0.9860 0.9601 0.8 T3 0.7091 0.4945 Vw2330 0.3782 0.6428 R oM 0.9879% 0.9968 (94)
Ugeful. gaahis 1092.3633 18103778 Qd4e3.5881 1522.688% 1323.5231 9148310 58%.4067 B2k S804 990. 4568 A18V.5368 A087.2969 10114811 (95]
ExXt temp. 4.3000 4.9000 g U0 2.9000 i e 14.6000 16.6000 16.4000 14.1000 10.6000 7 & 0 4.2000 (96)
Heat loss rate W
Zigd il 2dilE. 20 s 2R RaYy  ARdildaae  aSE.adilin LTI A Sl o2t 0. 6068 AAER.EGUE 2UbE.s Ll 2458 03 e
Space heating kWh
1050.38489 7444930 h45 . 3965 228.57589 h&.hhis 0.0000 0.0000 0.0000 0.0000 2038713 704.3308 1102.27%2 (98a)
Space heating requirement - total per year (kWh/vear) 4700.4032
Solar heating kWh
00000 0.0000 g chercne 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (98Db)
Solar heating contribution - total per vear (kWh/vear) 0.0000
Space heating kWh
1050.38489 744.493( Bd g 0eh 2 a0 B a0 E 35 BP0 0.0000 0.0000 U 000U LU SISTes e Jaa g T B2 L2 THR Sl
Space heating requirement after solar contribution - total per vear (kWh/vear) 4700.4032
Space heating per mZ2 Hgar F 14y = 27.0138 (99)
9a. Energy requirements - Individual heating systems, 1ncluding micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from maln system(s) 1.0000 (202)
Efficiency of main space heating system 1 (1in %) 219.3000 (206)
Efficiency of maln space heating system 2 (1n %) 0.0000 (207)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec
Space heating requirement
1050.3849 744.493(0 243.3960 228 .8 T35 h&6. 58S 0.0000 0.0000 0.0000 0.0000 20 3BTy 104 .3308 L1102 . 2792 (98)
Space Heatling efflctiency maln hegving system L)
aas T aalohe 218 3000 2183000 2503000 288000 0.0000 0.0000 0.0000 0.0000 2183880 2500 218 3000 2103
Space heating fuel (mailn heating system)
d Tt 4 339, 480l 24 7. 1860 184 . 2285 25 L20 D G000 U G0 0.0000 0.0000 L2383 2850 i hi2 .bdbd (211}
Space heating efficiency f(main heating system 2)
D0 0.0000 i Naue 0.0000 0 U 35 B PO 0.0000 0.0000 s G000 0.0000 0 ¢ 0.0000 (212)
Space heating fuel (mailn heating system 2)
AN 0.0000 M2 A ElE 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2000 0.0000 0.0000 (213)
Space heating fuel (secondary)
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)
Water heating
Water heating requirement
R R el o, 830 210 B 120 2. LBBE 2db LG 2L Sl | g2 ldn ol g R el . 2L 20048 2640263 291.4008 (64)
Efficiency of water heater 190.4000 (216
ol 150.4000 190.4000 190.4000 150.4000 150.4000 190.4000 190.4000 150.4000 190.4000 190.4000 190.4000 150.4000 (217)
Fuel for water heating, kWh/month
1584197 135 7068 144.2290 1200 R 1.2:6 - 0565 8 W R 108 TBSE LS. 3500 15 4888 15012258 138 6893 .88 0463 (249
Space coolling fuel requirement
ca 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (221)
Pumps and Fa D o 26 TS T ey oo T S LRESHY. 2 BELE B IR i e LD LS G 28.6080 ST e N 28.6080 2% ool gl
Lighting 40.4591 32.4578 29.2247 22 BN M 155387 8Bl e 3 O O 185100 25.4725 SR B 3 STAED 41.5836 (232)
Electricity generated by PVs (Appendix M} (negatlive quantity)
(233a)m g oL 8. Gl d =Jld5.Teel =LlFR. T80 =lEd 268 =lp.2hll =667 0l —lhd.abbs ~—l28. 0802 =Jl0ha.08b] =i 9.l =46 2695 [L3da)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234a)m 00000 0.0000 Bechenone 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (234a)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235a)m 0.0000 0.0000 0.0000 0.0000 0 00 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (235a)
Electriclty used of nel eleclriclitly gehnerated by micro-CHP (Appendix N} (hegative 1T net generatlion)
G2 U % 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (235c)
Electricity Jgenerated by PVs (Appendix M) (negative Jquantity)
2 A ~ Lo ey —l s BRI o LSOl e e d al] = BBLTIaeE w3160 A06 =gl BlEag 2450888 o106 92650 b b wald $gA 1 =11 2817 Fedah
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234b)m AR 0.0000 G2 A Gl 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 200 0.0000 0.0000 (234b)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235b)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (235b)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative 1f net generation)
(235d)m 0.0000 0.0000 0.0000 0.0000 0 <000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 D SE000 (238d)
Annual totals kWh/vear
Space heatrng fuel = maip syvstem 1 2143 apetl t2Lll)
Space heating fuel - main system 2 0.0000 (213)
Space heating fuel - secondary 0.0000 (213)
Efficiency of water heater 150.4000
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Water heating fuel used
Space cooling fuel

Eleobrrelly Tot pumps =i dans:

0.62500)

Bty
kiwh/vear

2143

1260

« 306 J

gl e

(MEVDecentralised, DataSheet: total watage = 292.2500, total flow = 45.0000, SFP =
mechanical wventilation fans (SEFP = U.6500)
Total electricity for the above, kWh/vear
Electridity dfop lightaing (caleluldted 1n Appendix L)
Energy saving/generation technologies (Appendices M ,N and Q)
PV generation
Wind generation
Hydro-electric generation (Appendix N)
Electricity generated - Micro CHP {(Appendix N)
Appendix Q - special features
Energy saved or Jgenerated
Energy used
Total delivered energy for all uses
l2a. Carbon dioxide emissions - Individual heating systems 1ncluding micro-CHP
Space heating - main system 1
Total CO2 assoclated with community systems
Water heating (other Tfuel)
Space and water heating
Pumps, fans and electric keep-hot

Energy for lighting

Energy saving/generation technologies
PV Unit electricity used 1n dwelllng
PV Unit electricity exported
Tl
Total C02, kg/vyear

EPC Dwelling Carbon Dioxide Emission Rate (DER)

348
326

-1475>
=] F0

30
S S

8828
.3824

13a. Primary energy - Individual heating svyvstems 1ncluding micro-CHP

Space
Total
Water

heating - maln system 1

C0Z2 assoclated with community svstems
heating (other fuel)

Space and water heating

Pumps, fans and electric keep-hot

Energy for lighting

Energy saving/generation technologles
PV Unit electricity used 1n dwelling
PV Unit electricity exported
Toral
Total Primary energy kWh/vear

Dwelllng Primary enerqgy Rate (DPER)

Q\'o

Fmission factor
kg CO2/kWh

0

s

wsel 6
1409
b s i)
. 1443

L35S
L2 17

Energy Primary enerqgy factor

kiwh/vear

2143
1260
348
Gir s

-1475
=102

.36607
PRINC . 2
0636
R oS

.8928
.3824

SAP 10 WORKSHEET FOR New Build
CALCTULATION OF TARGET EMLSSIONS

(As Designed) (Version 10.2, February 2022)

Main dwelling

Ground floor

b met, T loor
Total floor area TFA =
Dwelling volume

clLalr® el ® cLars clali® C LBy o) 174.0000

92
82

(mz )
L0000
0000

(a4 38+ (3814 [ 3dl4 (38 wu

2 . YVentslataoon #ars

oL
of
of
of
of
of
of
of
of

Number
Number
Number
Number
Number
Number
Number
Number
Number

open chimnevs

open flues

chimneys / flues attached to closed fire
flues attached to solid fuel boiller
flues attached To other heater

blocked chimneys

Ihtermicrent. eXUrEdcr Lafs

passive vents

flueless gas fires

Infiltration due to chimneys, flues and fans =
RPEESSEETE LEsE

Pressure Test Method

Measured/design APS0

It Peratron, oakbe

Number of sides sheltered

Shelter factor

SAP 10 Online 2.22.1

(ba)y+({6b)+(be)+{od)+(be)+(6f)+(6g)+{Taj+{7tb)+{/c) =

kg CO2/kWh
LB

e LA

D128
o

.4934
. 4428

Storey height

e X 2
(1c) X 2

40.0000 /

(20) (I

(1)
4000
6600

[0..07FS X

(2b)
(2C)

«3n)

g0
2 (]
10
2 (]
a0
20
10
10
40

e S5 o S e U] o ! o S i R e S o S PR
>+ -+ H # o o H A

1260

348
348
326

el TS

k208
0000

0636
0636
Ww i tie

g D
0000
0000
0000

0000
.00an
.3601

Emissions

0

43
47

=il 5
= [
-4153
237

kg COZ/vear
Gl .
0000
219 .
=
At
iy i

5023

81750
02208

0443
.3441
.3883
.6423
3 FO0

Primary enerdgy
kWwh/vear

3386
U
2372
G
226
200

—2204
=793
R

Z L

3T
0000
i T
.2134
<2206
.5401

0818
.6663
. 74380
2703 .
. 7800

1360

Volume

220.
. 1200

28

433

m3 per

e
Y A A R ot I e M o O N i R

Alr changes per

(2)

(19) ]

0

Blower
5
e [l

0

(mn3)
s000

. 9200

hour

L0000
0000
.00ao
0000
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Q\'o

Lyl PEraseon. Dygne Sausted 6o dtvglide gheltern [agbop (21y = (18)y x (20 = 0 .alah 2l
Jan Eeb Mar Apr May Jun L AUg SEPR Oct Now Dec
Wind speed Toae DD S.0000 4.9000 4.4000 4.3000 Sao 0D 3..0000 Dewnd QR 4.0000 APCSHERIHT) 4.5000 47000 (22)
wWind factor Tz Fal 1. 2500 12250 1« T Ea0 1 0350 0.9500 D800 0 089250 1.0000 1 4750 1.1250 1.1750 (22a)
Adjy 1nfilt rate
Ul 0505 0.3944 0.3865 0.3471 03582 0.2998 0.2 998 GRS N U551 55 e 0.3550 0 .3708 2253
Effective ac SEsyagins 0.5778 Oesg T B SR 009 ¥5 0.5449 0.5449 0.5426 0.5498 Eeiha FD 0.5630 0.5687 (25
3. Heat losses and heat loss parameter
Elemenk Grogs Openings NethArea U-value A x0T K—-value A X K
Main dwelllng me m2 m2 W/mZK W/ K kI /m2K kJ/K
TER Opagque door 1.8900 1.0000 18800 (26}
TER OCpening Tvpe 39.4800 1. ld50 4h.2061 (27)
a8 G2 .0000 Bl 3200 1. 89e00 (28a)
External Wall 1 147 .0000 471 37 00 108 . 6300 0.1800 1901354 (29a)
gf flat roof 10.0000 10.0000 0.1100 1.1000 L3
sloped roof g.0000 8.0000 0.1100 0.8800 (30)
Tlat: ¢ 75,8000 T 0 0.1100 68.+33808 (30)
Total net area of external elements Aum((Ad, ms) 2028000 tal)
Fabric heat loss, W/K = Sum (A x U) (26) ... (30) + (32) = B T L)
Maln dwelllng
Party Wall 1 50.0000 0.0000 0.0000 a2
Thermal mass parameter (TMP = Cm / TFA) 1n kJ/mZK 250 L 0BDE a5
L1st of Thermal Bridges
K1l Element Length Psl1-value Tatal
EZ2 Other lintels (including other steel lintels) 0.0000 0.0500 0.0000
B2 Bl 0.0000 0.0500 0.0000
Ed Jamb 0.0000 0.0500 0.0000
ELH Ground floor {(normal) 44,0000 0.1600 J.0400
E6 Intermediate floor within a dwelling 39.0000 0.0000 0.0000
E10 Eaves (i1nsulation at ceililing level) 0.0000 0.0600 0.0000
FEll Faves {(i1nsulation at rafter level) 0.0000 0.0400 o.000d
E1l2 Gable (insulation at ceiling level) 0.0000 0.0600 e BEEEE
E13 Gable {(1nsulation at rafter level) e DA s Dgitl 0.0000
Ela Corner (normal) 0.0000 0.0900 0.0000
E1l7 Corner (i1nverted - 1nternal area Jreater tThan external area) U B0 —0.08900 —-U. 0000
R1 Head of roof window 0.0000 0.0800 0.0000
R2 S111 of roof window 0.0000 0.0600 0.0000
R3 Jamb of roof window 0.0000 0.0800 0.0000
Eld Flat: roct 0.0000 0.0800 0.0000
E18 Party wall between dwelllngs 0.0000 0.0600 0.0000
Thermal bridges (Sum(L x Psi) calculated using Appendix K) 7.0400 (36)
Point Thermal bridges J6a) = 0.0000
Total fabric heat loss (33 + (36) + (36a) = Oh Ad275 57
Ventilation heat loss cdaldulated monthly (S8im = 0020 X [(229mM ® (2)
Jan Feb Mar ApT May Jun Jul Aug Sep & late Now Dec
(38)m 84.1443 83.6891 83 . 24209 gl 1475 a0.7551 18.8288 T8 .9298 78 ..5818 T8 _ 6329 80 teE 1 81.5483 82.3776 (38)
Heat transfer coeff
178 5118 1789.1166 178.6704 176 .5747 176.1826 1743573 174 . 3503 174.0193 175.0604 176.1826 176.9758 177 8051 £59)
Average = Sum(39)m / 12 = 146 . 5 LB
Jan Feb Mar Apr May Jun Jik Aug Sep Qct Now Dec
HLF 1:0320 1.02594 1.0268 18148 a8l Lol 2 1 100271 1408001 1.0061 14125 1:0717%1 1ol 1D (@)
HLP (average) 1.0148
Days 1n mont Sl s il S0 31 S0 34 it 30 5 S0 G
4. Water heating energy requirements (kWh/vear)
Azsumed occupancy 2 59679 (4.2)
Hot water usage for mixer showers
o w2818 T2 .80 il 2458 63 1501 08625 63wal14 6l.8614 63 .4692 6. 2318 6/.9708 T lal 3T 2 72.65983 (4d2a)
Hot water usage for baths
3l .93 18 51.4635 dl.. 1933 29 .56410 28.6418 2 F ik L B 2l .0669 2L et a2 28 .4524 28 odh 5 S0.B8035 ol .8288 (dZ2b)
Hot water usage for other uses
dh. 243 43.3870 41.7498 4. T125 58 I3 26583810 36.83810 384753 40, TTES 4] A8 43.3870 4dh . 0242 [(4dZ2c)
Average dally hot water use (litres/day) 138.7513 €43)
Jan Feb Mar Apr Mayy Jun F1d: g Sep i Now Dec
Daily hot water use
Laol.2d39 Ld E. F205 L4335, 15952 L5 B2 60 1532.9796 127 .7687 1257663 129.6747 133.7966 138, 206 F L a5, 58 F7 150.5524 (44}
Energy conte 239 .. 03582 210 3524 o2l DS 188 . 6717 1790161 1571065 152 1035 160.5644 16d.9846 168.598472 27 SOEAEE 2239 <3287 (45)
Energy content (annual) Total = Sum{dh)m = 2304 .6.98
DosErthubron. Lass (deym = 0.15 x (45H)m
35.8587% Jl. 5528 231517 28 .30 268524 2306610 228155 24 .0847 247477 2:8:. 34786 31058659 35 3583 (486)
Water storage loss:
Store volume 250.0000 (47
a)y If manufacturer declared loss factor 1s known (kWh/dav) : 1.8903 (48)
Temperature factor from Table Zb 0.5400 (49)
Enter (49} or (H4) 1in (55) 1.0208 (5h)
Total storage ldss
3l wioid.dd 28 ..0h8210 31l.6444 S0.6236 31.6444 S.6236 3l .bddd 51.6444 J0.6236 31.6444 S0.6236 31.6444 (5H6)
If cylinder contains dedicated solar storage
21.6444 2008210 21.6444 Sh.6236 31.6444 S0.6236 51.6444 21.6444 Sl.6236 21.6444 SU.6236 21.64d444 (57
Primary 1055 232624 2k 0112 23.2624 222120 232824 2201270 23.2624 23 .2624 22120 232624 22 Jal20 23 2824 (HY
Comb1l loss 0.0000 0.0000 0.0000 0000 0.0000 0.0000 0.0000 0.0000 0.0000 AT GHAREA 0.0000 0.0000 (&l)
Total heat required for water heating calculated for each month
2939650 2. gl 2 s e B 2838153 235 L9228 22l 2 207.0103 2154771 2. 1202 243.8910 260 1815 290 .6355 (62}
WWHR S — 3 awod 14 —A 8 DT = sl e e o W (G —20.6836 e —e a1 6 -21.4000 =L TR LD HAD aoalD =0a ¢ 1231 (03a)
PV diverter —-0.0000 —-0.0000 T i —-0.0000 —0.0000 —0.0000 —-0.0000 —0.0000 —-0.0000 —0.0000 —0.0000 (63b)
Solar i1nput 0.0000 0.0000 0.0000 o.0000 0.0000 o.0000 0.0000 0.0o000 0.0000 0.0000 o.0000 0.0000 (63C)
FGHRS 0.0000 0.0000 0D.0000 0.0000 0.0000 0.0000 0.0000 o.0000 0.0000 0.0000 0.0000 0.0000 (63d)
Cutput from w/h
260.14356 Ao, Banh 244 .55926 212.8774 209, 151G 189.5086 187 .6227 194 .8545 1967202 =lo o6 231.6010 207 .4405 (64d)
Total per vear (kWh/vear) = Sum({éd)m = 2636.85H88 (64)
1Z2Total per vear (kWh/vear) 2637 (8d)
FElectric shower (s)
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 {(6da)
Total Energy used by 1nstantaneous electric shower (s) (kWh/vear) = Sum(é6da)m = 0.0000 (eada
Heat gains from water heating, kWh/month
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N7 G G LS. Glen Ll #8105 105.2438 105.4483 94. 7464 94 .4998 Sl lal S FS0n s L. Fo2 7 Lll i L5 Lz 3002 (8

2. Internal gailns (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Feb Mar ApL May Jun Jul Aug Sep & e Now Dec
(66)m 148.3950 45,3850 148.3950 148.3950 148.3950 148.3250 148 .5950 148.3950 145.3950 148.3950 148.3950 1458.3950 (66)
Lighting gains (calculated i1n Appendix L, equation L% or LSa), also see Table 5
174.268472 182 8575 LFd 28 180 0837 174.26472 180.0937 174.26472 174.2842 Lisit: 0837 174.268472 180 0837 174.26842 (67)
Appliances gains f(calculated 1n Appendix L, equation L13 or Ll3a), also see Table 5
342.6074 308, o] i PR e a4 8leT A6 Bl 2 273.68042 290 et I Dl 234.9638 264.0062 283:. 24086 a7 caald 330 3983 (68
Cooking gains (calculated in Appendix L, edquaticon L1> or Ll>Za), alsc see Table o
57128295 3F.83895 378585 34 .8835 37 26395 3t 390 37:8395 583595 5t 8895 378525 39 ¢ 8395 37.83595 (869)
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 0.0000 0.0000 0.0000 0.0000 3.0000 3.0000 3.0000 (70
Losses e.g. evaporation (negative values) (Table 5)
=1 Tee 180 S118: 7160 118 % Tel 118716l =118:7160 =118:71680 =I1le71680 11871860 118 7Tl =118:7160 =118:F16l =118 F16l F1)
Water heating gains (Table 5)
S MRS L5 3200 i e it 146.1720 132.0434 HEGEI 5 507 L2150 LT 9 i b k| 143.4982 154.6545 164.3888 (72)
Total Internal galns
156.2869 115, {89c 742.76809 717.7009 680.4763 6553.0087 627.3738 627 .5687 6d6.84868 671.5468 112 .75 P38 .5498 LF3)

[Jan ] Area Selar Tl qJ FF Access Zains
m2 Table 6a Specific data Specific data factor W
W,/ m2 or Table 6D or Table 6cC Takble 6d
North 164500 186334 0.6300 0.7000 BT 2 BB BB 4876
South 15 . 2501 d6.7521 0. &3 00 0.7000 0. #2170 w8 ahh  EFR)
West Fow B F 0D 195.6403 0.6300 0.7000 B 00 16.6380 (80)
Solar gains 318.1311 550.4800 778.7085 1012.0631 117%.89%913 1152.5801 1140.8800 1011.8615 858.6230 5615.0158 382.5454 2f Ll 3205 E83)

Total gains L0948 4180 1592862683 5214714 7287640 186039676 18455888 17682338 16384302 150047018 1286.0620 1085.3445 L1010 6702 (84

7. Mean i1nternal temperature (heating season)

Temperature during heating periods 1n the living area from Table 3, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now IGiave
tau 67 .2897 67.4607 §FBI92 658 .4318 68.5841 6593021 553021 69.4368 659 U238 68.5841 68.2767 67 98583
alpha 5.4860 5.4974 Senlles Db S 2o el 01 G2 0] Big b O] 2.6016 By sl Suab] 8 8 <506
uti1il living area

AR LS5 o 0.9924 M5 RN RS B CLEN S 0 e ek S 0.4316¢ 0.48386 0.7421 0.9540 0 88 ] <990 bR
MIT 19 868 20.0126 20.3044 206074 20.8925 20,9828 20 . 899705 20.9954 20,9426 2L E LY 20.1341 19.7523 (87)
Th 2 2 IO 2 20 BEES 1 oy ALY 20 L0728 20.081%6 20.0816 EXOMROS L 20.0783 G ORISR S 20 JUes 20.0601 (88)
ut1l rest of house

[ o HGH 0 0.98599 0.9699 0.8%74 0.7353 0.5116 0.3427 0.3898 0.6648 0.9344 U 9] 2 0.2878 (89)
ML 2 W C O 18.9254 L8 2980 L&, 1304 1.9 9860 I C 7 20.0808 el B8l 20.0411 19.6944 1.9, 8w IR .au8s 20
Living area fraction fLA = Living area / (4) = 0.0977 (91)
MIT 18.74856 18 @317 1983536 198409 20.0746 2 1612 20.1704 2l A0S 205 1292 19.7846 19.1914 1B 7118 (92)
Temperaburs: adjuztment 0.0000
adjusted MIT 18.74846 18, 357 LEBLGOEE 1.5 82028 20.074¢6 20 L E 1D 2170 L B B AL 280 1282 19.784¢6 1.9 0814 18 «FLAR B

Jan Feb Mar Apr May Jun Jul Aug Sep Qct Now Dec
Vel 2 SEELER B CICES B 9867 2830 g BT 0.7354 DB LE6 Bl . 2085 U.6694 D260 0.9880 0.9966 (94)
TeeEul. gauns 10684098 1307 §158 Q4eh.0901 5380028 1968 0833 9571002 8213755 5038322 1007732 Q18234825 1062 . .09F2 10074103 (895
ExLT temp. 4.3000 4.9000 6.2000 5.9000 11.7000 14.6000 1le.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W
258 205l Zdae Zatacriul. A92g.o62T ddih.dals 06596350 S TR Gob.200d 1055.49904 A6lgudsedd 21388873 2280 ..1310 97)
Space heating kWh

1134.7132 822.0074 hed. 890858 280.4115 P, B 0.0000 0.0000 0.0000 0.0000 3l 820 761.536% 1170.1042 (%8a)
Space heating requirement - total per year (kWh/vear) 2lgB A 558
Solar heating kWh
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (98b)
Solar heating contribution - total per year (kWh/vyvear) 0.0000
Space heating kWh
1154 Fl 5 822.0574 G biab 2680.411% e 0 0.0000 0.0000 0.0000 0.0000 SR T e 761.536% 1170.1042 (S8c)
Space heating requirement after solar contribution - total per vyvear (kWh/vear) 5189.4598
Space heating per m2 (98c)y / 14 = 29 .8245 (899)
9a. Energy requlirements - Individual heating systems, 1ncluding micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from maln system(s) 1.0000 (202)
Efficiency of maln space heating system 1 (1n %) G2 .3000 (2z06)
Efficiency of maln space heating system 2 (1n %) 0.0000 (207)
Efficiency of secondary/supplementary heating system, 3% 0.0000 (208)
Jan Feb Mar ApT May Jun Jul Aug SEep Oct Now Dec
Space heating requirement
1134.7132 822.0574 Hed. 8085 280.4115% P, B 0.0000 0.0000 0.0000 0.0000 215820 I5l.bae% L1400 . 1042 ©98)
Space heating efficiency (mailn heating system 1)
2. B000 B2 3080 23000 S E AR 92 +30:80 0.0000 0.0000 0.0000 0.0000 SRS ERER IR HZ2 3000 92.3000 (210)
Space heating fuel {(main heating system)
22 S . Fia.l 890.6364 hta.aal8 303.8045 86.4656 0.0000 0.0000 0.0000 0.0000 343.3644 seadn e L2l ELED Bl
Space heating efficiency (mailn heating system 2)
00000 0.0000 g chercne 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (212)
Space heating fuel (main heating system 2)
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0000 (243)
Space heating fuel (secondary)
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)
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Water heating requirement
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260.1436 230, Bios 244.59246 2188 LFd 200 T LG L8&.. Bo8nh 152 Ll 7 194 .8545 L. Ta 218 . 6627 23l 00 L0 257.4405 (64)
Efficiency of water heater 79 8000 (248
2 L B B 86.6630 360656 84.6473 g2 JUPER 79.8000 TS 00 1S 8000 o 5000 84.8912 86.5243 8% 0288 (217
Fuel for water heating, kWh/month
2881188 265.4344 284.1209 A AR LS s Ll 237 w2l it RN T 244 .1785 e e ZET gl E T 29h B0EE e
Space coolling fuel requilirement
(222 ). 3am 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0000 0.0000 0.0000 0.0000 (221)
Pumps and Fa 7.3041 G DTS a4l 7.0680 7.3041 Ve BBED 7.3041 i . 0685 Pl 7.0685 ¥ L0l Rl
Lighting 6. 2020 28 0513 26.1574 L8601 14.802% 12.0941 18 BT 175526 285 TP ZB L. BI3E 33.7874 37 L2458 REE)
Electricity generated by PVs (Appendix M) (negative quantity)
(233a)m =3 Leelodtis L84, 55l F =Jad oy =lig. 190l =2 s =lib.Baan =l LA il gy ~=lal. 6l = lle sy =gl el =l L20hE  EadE)
Electricity Jgenerated by wind turbines (Appendix M) (negative quantity)
(234a)m 00000 0.0000 Bechenone 0.0000 0.0000 0.0000 0.0000 0.0000 0000 0.0000 0.0000 0.0000 (234a)
Electriclty generated by hyvdro-electric generators {Appendix M) (negative quantity]
(235a)m 0.0000 0.0000 0.0000 0.0000 0 00 0.0000 0.0000 0.0000 0000 0.0000 0.0000 0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N} (negative 1f net generation)
G2 U s 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0000 0.0000 0.0000 0.0000 (235c)
Electricity generated by PVs (Appendix M) (negative gquantity)
L2336 —8 Twbasn —Li8: 1045 ~2EF.8EET =308 TEIE 082 8072 ~d55.FLE0 448050804 -381.0408 —R0E.8750 ITE68.8988%E =T G BEEY =45 6665 (2330
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234b)m o 00,0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 L0000 CALAREEY 0.0000 0.0000 (234b)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(zahbim 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0:0000 0.0000 0000 0.0000 0.0000 0.0000 (235b)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative 1f net generation)
(235d)m 0.0000 0.0000 0.0000 0.0000 0 <000 0.0000 0.0000 0.0000 0000 0.0000 0.0000 D SE000 (238d)
Annual totals kWh/vear
Space heating fuel - main svstem 1 SbZs cal3s (211
Space heatlng ftuel = main systCem 2 D.0000 (213)
Space heating fuel - secondary 0.0000 (213)
Efficiency of water heater 79.8000
Water heating fuel used 3143.6894 (219
Space cooling fuel [ SBE00 c22d)
Electricity for pumps and fans:
Total electricity for the above, kWh/year 86.0000 (231
Electricity for lighting (calculated 1n Appendix L) 297 (ABRE (P37
Energy saving/generation technologles (Appendices M ,N and Q)
PV generatilion =454 . 33058 (233)
Wind generation 0.0000 (234)
Hydro-electric generation (Appendix N) 0.0000 (235a)
Electricity Jenerated - Micro CHP (Appendix N) 0 S0E00 2357
Appendix QO - speclal features
Energy saved or generated -0.0000 (236)
Energy used 0D.0000 (237)
Total delivered energy for all uses 4597 0004 (238
lza. Cdrbon dioxlide emigsicons - Individual heating SsSystens rncluding micro-CHP
Energy Emission factor Emissions
kiwh/vear kg CO2/kWh kg COZ/year
Space heating - maln system 1 26220850 B2l 1180.7005 (Z261)
Total COZ2 assoclated with community systems 0.0000 (373)
Water heating (other fuel) 3143.68%4 G kLY 660.1748 (264)
Space and water heating L&dl .9 h3 (Z263]
Pumps, fans and electric keep-hot 86.0000 b Taig 11.59293 (26l)
Energy for lighting 200 Foly 0.1443 42 .1819 (268)
Energy saving/generation technologles
PV Unit electricity used 1n dwelling -1480.7064 0.1355 «200 61725
PV Unit electricity exported -3066.6241 53 SER TR
Total 287 8872 25Y)
Total C0O2, kg/year L3007 . 0883 €272
EPC Target Carbon. Dloxidce Enmlssion Rate I(TER) Tl Bl C2da)
ldas Primary energy — Individual heating systems 1ncluding micho-CHP
Energy Primary energy factor Primary enerdgy
kiwh/vear kg COZ/kWh kiwh/vear
Space heating - main system 1 2622 .3833 1.1300 Go23 L2931 (270)
Total COZ assoclated with community systems 0.0000 (473)
Water heating (other fuel) 3143.68%94 Lo 500 G052 2590 (R7E)
Space and water heating 9900.6621 (279)
Pumps, fans and electric keep-hot 56.0000 Lo il 0 Ll L8 (2al)
Energy for lighting 222502 1. BEEE 448 .2754 (282)
Energy saving/generation technologies
PV Unit electricity used 1n dwellling -1480.7064 1. B8 G Y L
PV Unit electricity exported -3066.6241 0.4636 -1421.6144
Total wghds BARh (282
Total Primary energy kWh/vear 6840.2128 (286)
Target: Primary Energy Rate (TPER] o8 sl 28T
SAP 10 WORKSHEET FOR New Build (As Designed) (Mersilon 0.2, Febbuaty 2042)
CALCULATION OF FABRIC ENERGY EFFICIENCY
1. Overall dwelling characteristics
Area Storey height Volume
Maln dwelliling (T2 ) (101} (m3)
Ground floor 92.0000 (1b) X 2.4000 (2b) = 220.8000 (1lb) - (3b)
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Bl s, Flaiey 62.. 0008 1 la) 5 20600 [Ze) = 218 1208 (ley = 13
Total floor area TFA = (la)+(1lb)y+{lc)+({1ld)+{le) ... ({1ln) Tl R (4
Dwelllng volume t3a)+ (3D (e (et [(Fe) s fdn) = 436 .2200 (5)
2. Ventilation rate
m3 per hour
Number of open chimneys 0 = Bl = 0.0000 (6a)
NMumber of open Iflues 0 = 20 = U.0000 (&b
Number of chimneys / flues attached to closed fire o * 10 = 0.0000 (&6c)
Number of flues attached to so0lid fuel boiler o * 20 = 0.0000 (&ad)
Number of flues attached To other heater 0 * 35 = 0.0000 (&e)
Number of blocked chimneys o * 20 = 0.0000 (&f)
Number of 1ntermittent extract fans 4 + 10 = 40.0000 (7a)
Number of passive vents 0 = 10 = 0.0000 (7bh)
Number of flueless gas fires o * 40 = 0.0000 (7c)
Alr changes per hour
Infiltration due to chimneys, flues and fans = (Ga)+(6bh)+{6c)+(o6d)+(6e)+ (6f)y+ (6g)+(Ta)y+ (7b)y+(7c) = 40.0000 / (LY = 0.0911 (8)
Pressure test Yes
FPressure Test Method Blower Door
Measured/design APS0 4.0000 (17
Bl rEEaEn. rals B 28 8D
Number of si1ides sheltered 1 {19}
Shelter factor (20 = @ = 0095 3¢ (8] = 0 .9250 28
Infiltration rate adjusted tTo i1nclude shelter factor (21y = (18) x (20) = 0.2693 (21)
Jan Feb Mar Apr Mayy Jun Jul Aug sSep Oct Now Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 S3.08000 3.8000 S3.7000 4.0000 4.3000 4.5000 4.7000 (229
Winred Ttachor Loz da ) 1.2500 Lazaan 1.1000 1.0750 0.9500 0.9500 B B250 1.0000 1.0750 1.1250 L LFEl C2EE)
Bdyp anfirlE ot
U:3434d 0.3366 0.3259 .29 028595 0.2558 Ua:2obB Bogad a1 0.2693 Loz esn 0.3030 0D.31ed (22b)
If exhaust alr heat pump using Appendix N, (23b) = (Z23a) X Fmv (equaticon (N2)), otherwlise (23b) = (23a) 0.0000 (23b)
If balanced with heat recovery: efficiency 1n % allowing for 1n-use factor (from Table 4h) = B e eREE
Effective ac 5585 0. oa6? Uipddd e 5 0 s5d] 9 U5327 Du5327 B:0371TH 0.-5363 e ] B 0.5459 U.5301 (25)
3. Heat losses and heat loss parameter
Element Gross Openlngs NetTArea U-value A xX U K-value A x K
Main dwelling m2 m2 m2 W/m2K W/ K kJ/m2K kJ/K
fd TSl 0 1.4000 2 .0d60 (26)
W 39.4800 1.1d50 45,2061 (27
oz G2 .0000 0.1200 11.0400 (28a)
External Wall 1 T4 0000 4737100 THE 6300 0.2100 2l BAS (29a
cif: o Lash cbeaf 10.0000 10.0000 0.1200 1.2000 LG
sloped roof 5.0000 8.0000 0.1400 1.2 00 (30)
Tlat: ¢ 75 .8000 Fos M S BERRE 0.1100 83388 (30
Total net area of external elements Aum(id, 1ms) 332 .8000 tal)
Fabric heat loss, W/K = Sum (A x U) (Z26) « « « (0BT ¥ 1325 = S ] S L)
Main dwelling
Party Wall 1 S0.0000 0.0000 0.0000 L2
Thermal mass parameter (TMP = Cm / TFA) 1n kJ/m2K 250.0000 (35)
L1st of Thermal Bridges
K1l Element Length Psi-value Total
EZ2 Other lintels (i1ncluding other steel lintels) 0.0000 0.0190 0.0000
Ea B1dd 0.0000 0.0160 0.0000
Ed Jamb 0.0000 0.0170 0.0000
ELH Ground floor (normal) 44,0000 0.0540 2..3160
E6 Intermediate floor within a dwelling 39.0000 0.0080 B 3428
E10 Eaves (insulation at ceiling level) 0.0000 0.0480 0.0000
FEll Eaves {(1nsulation at rafter level) 0.0000 0.0410 0.0000
El2 Gable (insulation at ceiling level) 0.0000 0.0560 0.0000
El>: Gable {(1nsulation at rafter lewvel) 0.0000 0.0580 0.0000
Ela Corner (normal) 0.0000 0.0400 0.0000
El7 Corner (i1nverted - 1nternal area Jreater tThan external area) U G0 —0 . 0680 —U. 0000
R1 Head of roof window 0.0000 O 1200 0.0000
Bd Sall of rool swincow 0.0000 0.1200 0.0000
R3 Jamb of roof window 0.0000 0.1200 0.0000
Eld Flat: roct 0.0000 0.0460 0.0000
E18 Party wall between dwellings 0.0000 0.0360 0.0000
Thermal bridges (Sum(L x Psi) calculated using Appendix K} 2.6880 (36)
Foint Thermal bridges 36a) = 0.0000
Total fabric heat loss (33) + (36) + (36ay = 94 .4204 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 X (25)m x (5)
Jan Feb Mar ApL May Jun Jul Aug Sep & e Now Dec
(38)m 50 .90098 Sl.6282 80.3033 78,7764 T8 .4813 77.1618 J7.1618 16,9156 Tl.6739 T8.4913 79,0690 T9.6730 (38)
Heat transfer coeff
L7 .wao i 175, 0487 134 71237 LFS 1833 172 91T Ll 5822 LTl 5828 TTlhe5abl 172: 0543 Lo pldd L35 debd 174 J080d 549
Average = Sum({39)m / 12 = 143 .1859
Jan Feb Mar Apr Mayy Jun Jul Aug sSep Oct Now Dec
HLF IECI 1.0060 1.0042 0.58954 0 29939 0.9861 0.98&61 0.9847 0.98590 . 9957 0:987%]1 1.0005 (40}
HLP (average) 0.9554
Days 1n mont 31 28 3 300 31 S0 31 Bl 300 S 30 31
4. Water heating energy requirements (kWh/vear)
Assumed occupancy 2.9679 (42)
Hot water usage for mixer showers
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (42a)
Hot water usage for baths
2l w2258 S0.7545 200839 2 ST 28.1746 20,9287 209835 2 bl a8g 2. T458 28.9804 S0.2639 31.2011 (4Z2b)
Hot water usage for other uses
4o 0243 453.3870 41.7498 4. T1 25 a0 sl B3 2b.03810 36.83810 S0 s 4 Th3 40 TTZS 41.7498 43.3870 45 024z (42¢)
Average dally hot water use (litres/day) 69.8849 (43)

SAP 10 Online 2.22.1

Page 8 of 27




elmhurst
enerqgy

Full SAP Calculation Printout

Q\'o

Jan Feb Mar ApT May Jun Jul Aug Sep Oct Now Dec
Daily hot water use
Bz L 74.1415 £l 80084 G LS 06.6490 63.7668 SHEC 62.60146 6.F. 8583 Sl O i JB6hEH 76,2253 (44)
Energy conte F12.2533 98.1047 102.6488 DO 3823 358851 T3 P44 69.4197 112298 T8.7124 8144380 99.5417 111.59425 (45)
Enerdgy content (annual) Total = Sum{dh)m = 1091 .0068
Distribution loss (d6)m = 0.15 x (45)m
0.0000 U.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (46)
Water storage loss:
Total storage loss
0.0000 U.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 3. 0000 0D.0000 0.0000 (56)
If cylinder contains dedicated solar storage
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (327
Primary loss 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (29
Comb1l 1loss 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (6l)
Total heat required for water heating calculated for each month
I .41 0.3 53.3886 SR SR 76.6249 73.0024 62.6825 29.0067 62.6452 66.9056 77.4716 54.6104 90 . J1all 82
WWHR S 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (e3a)
PV diverter 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63b)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63c)
FGHRS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0D.0000 0.0000 (63d)
Cutput from w/h
95.4153 83.3886 el.2h1l5 76.68249 73.0024 62.6825 59.0067 65.6452 66.9056 77,4716 54.6104 95.1511 (64
Total per year (kWh/vear) = Sum({6d)m = G277 .35h08 (64d)
12Total per vyear (kWh/vear) 927 (6d)
Electric shower (s)
2924 1.1 32 . 18895 27.6443 eyl b EEEC o 26.0414 ot I S 232404 26.0414 30 B9 27.6443 26 . 3603 29.2471 (6da
Total Energy used by 1nstantaneous electric shower (s) (kWh/vear) = Sum(é6da)m = 073.9321 (6da
Heat gains from water heating, kWh/month
38.6656 34.0446 GHE RS Y el SRl WISl S 22 .2gl0 S NI s 28.0617 30.4217 30.4787 33, BB S A0 T 38 .2988 (65)
5. Internal galins (see Table 5 and 5a)
Metabolic gains (Table 2), Watts
Jan Feb Mar ApT May Jun Jul Aug Sep Oct Now Dec
(66)m ldg 38300 143.3950 148.3920 148.3950 148.3950 148.3250 148 .3950 148+3950 148.3950 148.3950 148 ¢3 250 148.3950 (66)
Lighting gains f(calculated 1n Appendix L, equation LY or L%9a), alsoc see Table &
174.2842 2. B8 174.2842 180 08T 174.28472 180023 174.28472 174.2842 8L 085 1742842 180 0837 174.26842 (67)
Appliances gains (calculated 1in Appendix L, equation L13 or Ll3a), also see Table b
345.6074 349.1937 340.1563 2209 167 2896 5302 273.68042 226 .00b.1 254 .9688 264.0062 283.2458 307.5324 230 3983 (68
Cooking gains (calculated 1n Appendix L, equation L15 or Ll5a), also see Table 5
GRS o ¥ 85895 2 F. 8885 37 . 8385 37 3855 378385 3T« 8385 5 F=0395 5d: 3585 3128385 37 «3E3B5E 3 28385 (6Y9)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
=118 TE6E8 =EI8. TIH0 ~1LEST1I60 =118 7TE60 =138 77180 ~LL8FLE0 0187168 -1T18.7180 —118:T1680 =1L18. 7168 =118 . T1El LL18 . F1L80 (F1]
Water heating gains (Table 5)
Dol DS 0.6615 48.68861 45.7758 43.3615 40.3266 38.3694 40.8893 LA LS 45.4018 A9 LG al 88l GFE]
Total 1nternal gains
639.3600 560: 3313 630.6471 6514.3047 2681.7944 56174371 236.7472 23716609 0905: 8300 27/0.4504 604.1622 624.0421 (73)
6. Solar gains
[ Jan ] Area solar TIUx q FF Access Gains
I Talble 6a Specific data Specific data factor W
W/m2 or Table &b or Table 6cC Table &d
North 16.4500 10.6334 0.6300 0.7000 0.7700 23.4276 (74)
South 15.2600 d6.75021 0.6300 0.7000 0.7700 218 0500 78]
West 7,700 19.6403 0.6300 0.7000 0.7700 46.6380 (80)
Solar gains 318.1311 220.45800 778.7085 1012.0631 1179.8913 1192.5801 1140.8800 1011.8613 526.6230 5l5. 0106 3682.2454 241 . 320s 33
Tetal gains 90 l.olll L2LE.8lLly JABB.S3HEE6 JB2u. 3658 LSl 68hT Liod.82372 L818.6273 lod.5288 1dlo.5730 JLJ185.4651 9686.7076 895.3626 (84)
/. Mean 1nternal tTemperature (heating season)
Temperdture during heatang pericds 4An. The Jliving ared Ifrom Table 9, Thl () 21.0000 (85)
Utilisation factor for gains for living area, nil,m {(see Table 9a)
Jan Feb Mar ApT May Jun Jul Aug Sep Oct Now Dec
taun s R SIS 0L 69.0284 69.1568 69.7663 B B LD 70,8230 104230 70.5247 70.2134 690805 69 .6480 69.4072
alpha DD BF2 D= BOLSE BB LS DBl 26588 26005 20945 D d U016 2.6809 5. 6588 2.6433 SR IR |
util living area
B8 B D00 Hatraa ] 0D.2344 0.8085 0.6090 0.44689 . 3000 0.7678 B 2600 0.98962 D288l (36
MIT 197525 18: 9787 2007730 20.6345 20.8835 28x281 71 20 : 292 20.9947 20.9347 20.5856 20.0947 19.7142 (87)
Th 2 20.0767 20 D.hBa 20l T35 2. 82 20.0885 20,0945 20 0845 20.0%261 20.. 0925 20.0882 20,0858 20.0829 (388)
uti1il rest of house
D D3873 By D985 0.9774 iEm gl 0.7566 § 3 0Tl 0.3064 0.4072 0; 6825 §LT e D.9947 0 8588 (559
MIT 2 18.9313 19, 1oBs 19.4500 19.8004 20.0140 20,0867 20.0942 20.0947 20.0588 19.7624 19.2800 18.8981 (90
Living area fraction fLA = Living area / (4) = 0.0977 (91)
MIT 18311 e L8, 2385 1853505 19881 20.09390 2D B 20w 823 20.1826 20.1444 1.8 8428 183585 18.9778 (92)
Temperature adjustment 0.0000
adjusted MIT Lt L L 1. Bond LBaon0s L& a8 13 20 4320 L Al el b LL3e 20.1444 19.8423 Lo B0 18 S8R (2o
6. Space heatlng requlrement
Jan Feb Mar ApT May Jun Jul Aug Sep Oct Now Dec
Utilisation 0.9975 0. 3310 0.9730 0.9 0FE 0.7273 0.5372 0. 5652 0.41656 U.e97” 0.9448 0.952.8 0.95983 (94)
Useful gains 3081534 LZ00. Lebl A3ll.odae A4703.89.8 1834 Jlled 942.4340 SHEBI G 645.4693 984.8214 1120.02568 =l SR el 993 8238 (93)
ExLT temp. 4.3000 4.9000 6.5000 8- 2000 11.7000 14.6000 1le.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)
Heat loss rate W
zonle Bl 2505 ¥Esh Z2216. 7055 L8022 0500 Jdak 2350 926.4183 614.66827 o094 Lodb. 1996 JLa9bs 1998 2126 91007 2007 0203 (5
Space heating kWh
1208 ¢ S22 680.1600 5F3:8.123 306.75045 57.9138 0.0000 0.0000 0.0000 0.0000 Slolsigtie & 825:97 1> 1249.09%90 (28a)
Space heating requirement - total per year (kWh/vear) 0588.2187
Solar heating kWh
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (98b)
Solar heating contribution - total per vear (kWh/vear) 0.0000
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L2 08B 22 880.1600 5736123 306.THd5 87 .9138 0. 0000 0.0000 0.0000 0.0000 355785 825.97 Ly 1248 0580 (58c)
Space heating requirement after solar contribution - total per vear (kWh/vear) 5588.2187
Space heating per m2 (98¢c) / (4) = 32 LJle2 (59
8Cc. Space coollng regulirement
Calculdaved Cfor Jude, Jitky Ehd August. Seg Tapls LOb
Jan Feb Mar ApT May Jun Jul Aug Sep Oct Now Dec
Ext. tenp. 4.3000 4.9000 H.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14,1000 10.6000 J.1000 4 .2000
Heat loss rate W
0.0000 0.0000 0.0000 0.0oo0 o.0000 1el2.8731 1269.7086 15302.1540 0.0000 0. 0000 0.0000 o.o0o000 (1009
Utilisation 0.0000 0.0000 0.0000 0.0000 0.0000 B2 18 0:9633 B49438 0.0000 0.0000 0.0000 o.o0oo00 (1013
Useful loss 0.0000 0.0000 0.0000 L. LT EL o.0000 1486.784d6 1223.1533 1229.0053 0.0000 0.0000 0.0000 o.0o000 (1029
Total gains 0.0000 0.0000 0.0000 0.0000 o.0000 1973.2969 1889.3995 1740.6861 0.0000 0.o0000 0.0000 o.o0o000 (1033
Space coolling kWh
0.0000 0.0000 0.0000 [ L EL 0.0000 350.2889 495 .6870 380.69058 0.0000 0.0000 0.0000 o.0000 (104
Cooled Efraction fC = cooled area / (4) = 1.0000 (105
Intermittency factor (Table 10b)
0.2500 0.2500 0.2500 0. 2500 0.2500 0.2500 0.2500 0.2500 0.2500 0.2500 0.2500 0.2500 (106}
Space coolling kWh
0.0000 0.0000 0.0000 0.0000 0. 0000 87« BI22 123..8217 951726 0.0000 0. 0000 0.0000 o.ooo0 (107
Space coollng regulrement 306.6666 (107)
Energy for space heating 3z Llez (25)
Enerqgy for space cooliling L7620 (108)
Total 353.8787 (109)
Fabric Energy Efficiency (DFEE) 33.9 (109)
SAP 10 WORKSHEET FOR MNew Build (As Designed) (Version 10.2, February 2022)
CALCULATION OF TARGET FABRIC ENERGY EFFICIENCY
Lo @yerall dwelling chHaragteriseies
Area Storey height Volume
Maln dwellilng (2 ) (111 ) (m3)
Ground floor O2..0000 1) b ZoA00E 2D = 220 8000 b = f[3b)
Filrst: Tloor 82 .0000 (1c) i 2.h000 (2c) = 218 1200 Fle)r = f3¢)
Total floor area TFA = (la)y+{lb)+{lc)y+{1ld)+{(le) ... {11} 1 e (UL O (4
Dwelling volume (Ba)+ (B (3e)+ (3d)+ (3e) ... (311) = 436 2200 E5)
2. Ventilation rate
m3 per hour
Number of open chimneys 0 * 80 0.0000 (&a)
Number of open flues o * 20 = U0.0000 (&b
Number of chimneys / flues attached to closed fire 0 * 10 = 0.0000 (&g
MNumber of flues attached to =so0lid fuel boiler 0 = 20 = 0.0000 (ad)
Mumber of flues attached To other heater o * 3h = 0.0000 (&e)
Number of blocked chimneys 0 * 20 = 0.0000 (&f)
Mumber of i1ntermittent extract fans 4 % 10 = 40.0000 (7a)
Number of passive vents o * 10 = 0 S0E800 il
Number of flueless gas fires g * 40 = 00000 (Fa)
Alr changes per hour
Infiltration due to chimneys, flues and fans = (Ga)y+(eb)+(ec)+({od)+(6e)+(6D)+(6g)+(Ta)+(7b)y+(7c) = 40 . 0000 £ (BY = 0.0811 (8)
Pressure test Yes
Pressure Test Method Blower Door
Measured/design APS0 5.0000 (17
Intllteration pale 0.3411 (18)
Nunber of sides sheltered 1 {(19)
Shelter factor 20y = 1 == [0 0TE 2 £Lla)] = 0.9250 (20}
Infiltration rate adjusted to 1nclude shelter factor (21 = (18) x (20) = Boalhlh B2l
Jan Feb Mar Apr May Jun Jul g Sep Oct Now Dec
Wind speed S 1000 5.0000 4.9000 4.4000 4.3000 SaroBin T 0 3.7000 4.0000 PSR ER S D 4 .5000 4. .7000 (22
wind factor T2 Faal) 1. 2500 12250 1 < T 000 T <0750 0.9500 08500 08250 1.0000 1 <350 1 1250 1.1750 (22a)
Ad] 1nfilt rate
el 02225 0.5944 0. 3865 0.3471 03352 [ .. 25598 U 2988 8l U525 B39 0. 3050 0 .3708 (22h3
If exhaust alr heat pump using Appendix N, (23L) = {(23a) X Fmv (eguation (ND)}; otherwlise (23b) = (23a) 0 S0E00 2380
If balanced with heat recovery: efficiency 1n % allowing for in-use factor (from Table 4h) = 0.0000 ({(23c)
Effective ac 0.5809 0.5778 0.5747 0.5602 0. 2515 0.5445 0.5449 0.5426 0.5498 kB o 0.56350 0 .Besl (25
3. Heat losses and heat loss parameter
Element Gross Cpenings NetTArea U-value A x U K-value A X K
Main dwelllng m2 m2 m2 W/mZK W/ K kI /m2K kJ/K
TER Cpague door 18900 1.0000 1.8900 (26}
TER Opening Tvpe 39.4800 1. 1450 45.2061 (27
ik G2 .0000 0.1300 11.9600 (28a)
External Wall 1 147 .0000 41.3700 105.6300 0.1800 15...0 154 (29a)
gf flat oot 10.0000 10.0000 0.1100 1.1000 (30
sloped roof 8.0000 8.0000 0.1100 0.8800 (30
Elat. & J5.8000 75,8000 0.1100 8.3380 (30
Total net area of external elements Aum(A, 1ms) LS e S RN C3)
Fabric heat loss, W/K = Sum (A x 1) (20) ... (30 + (32) = B0 o (33

Main dwelling
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Party Wall 1 20.0000 0.0000 0.0000 (32)
Thermal mass parameter (TMP = Cm / TFA) 1n kJ/m2K 250 (0000 (35)
Li1st of Thermal Bridges
Kl Element Length Psl1-value Total
E2 Qther 1intels (ITneluding other steel 11ntels) 0.0000 0.0500 0.0000
B el 0.0000 U.02500 0.0000
E4d Jamb 0.0000 0.0500 0.0000
ELH Ground floor (normal) 44,0000 s L0 J.0400
E6 Intermediate floor within a dwelling 39.0000 0.0000 0.0000
E10 Eaves (i1nsulation at celling level) 0.0000 0.0600 0. DEHDE
E1ll Eaves {(1nsulation at rafter level) 0.0000 0.0400 0.0000
El2 Gable (insulation at ceililing level) 0.0000 0.0600 0.0000
E13 Gable {(i1nsulation at rafter level) 0.0000 0.0800 0.0000
Ela Corner (normal) B DEEEE 0.0900 0.0000
E17 Corner {(inverted - 1nternal area greater than external area) 0.0000 -0 .0900 -0.0000
Rl Head of roof window 0.0000 0.0800 0.0000
R2 5111 of roof window 0.0000 0.0600 0.0000
R3 Jamb of roof window 0.0000 0.0800 0.0000
Eld Flat roof 0.0000 0.0800 0.0000
E18 Party wall between dwellings 0.0000 0.0600 U.0000
Thermal bridges (Sum(l X Psl) calculated using Appendix K) 70400 (36)
Point Thermal bridges 36a) = 0.0000
Total fabric heat loss (33 + (36) + (36a) = U5 4235 (5
Ventilation heat loss calculated monthly (38)m = 0.33 X (25)m X (5)
Jan Feb Mar ApI May Jun Jul Aug Sep Oct Now Dec
(38)m 84.1443 3. 6891 83.24209 ST T 80 7551 78.9288 78+9298 T893 818 19 6328 g0.7501 81.5483 82.3776 (38)
Heat transfer coeff
LI8 .. od 18 179.1166 178.6704 176.2747 176.1826 LF4 . a01.3 L 3573 174.0193 172.0604 176. 1620 l76.2 08 L33 205l E33)
Average = Sum({39)m / 12 = L36 o728
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec
HLP Lo BEFEE 1.02594 L2600 L LA R L B0EE L2 Lo 0L 1.0061 L LS beedd T 1.0219 (40)
HLP (average) 1.0148
Days 1n mont 31 28 Sl 30 9L 30 31 31 30 Gl 30 a1
4. Water heating energy requirements (kWh/vear)
Assumed occupancy 2 <9679 (42)
Hot water usage for mixer showers
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (42a)
Hot water usage for baths
CLIINE o 31< 4635 28255 29.5640 268.6418 2T 6182 2T 0863 2T 1382 26.4524 295465 30.8035 31.8258 (42b)
Hot waler usage Ifor other uses
130243 43.38710 41.7498 20,1125 36.4753 36,8380 3800380 384753 4. LL25 41.7498 43.38710 45.0243 (42¢)
Average daily hot water use (litres/day) 70 -B4A28 43)
Jan Feb Mar Apr May Jun Jul Aug Sep Chevt Now Dec
Daily hot water use
76.9621 74.85058 T nd 53 69 .6760 67 1171 64.4573 63.9049 66 .2055 G0 0645 F1 2863 74.1905 76.8041 (44)
Energy conte 121.8891 106.50861 111.4995 She. 388 9 3020 12,2007 [ 81.9762 6d.5474 96.74864 L0 5 Gy 120.3350 (45)
Energy content (annual) Total = Sum{dS)m = L0 s ld
Distribution loss (deim = B.lB B 4570
0.0000 U.0000 0.00o0 0.0000 0.0000 0.00o0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (46)
Warer stotadge lusss
Total storage loss
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 U.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (26)
L eyvloinder gonbains decdicated solar stopage
0.0000 0.0000 0.0aoo 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (27
Primary 1055 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (59
Comb1 loss 0.0000 0.0000 0.0000 0.0000 0.0000 0.00o00 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (6l)
Total heat required for water heating calculated for each month
L3 5058 D 53882 94,7745 6L 8T6L 76,7996 6738891 60 .6944 586708 Tl BBB3 8225672 89.8433 102.2847 (62)
WWHERS 0.0000 U.0000 0.00o00 0.0000 0.0000 00000 0.0000 0.0000 U.0000 0.0000 0.0000 0.0000 (63a)
PV diverter B B0 B 0.0000 0.0000 0. 2000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63b)
Solar 1nput 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63C)
FGHRS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 U.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63d)
Cutput from w/h
L5 6008 90 3882 94,7745 6l.0761 76,7996 67.3691 62.65944 656790 71.8623 022362 69.8433 102.26847 (64)
Total per vear (kWh/vear) = Sum({6d)m = 995 .8268 (64)
1Z2Total per vear (kWh/vear) S96 (&d)
Electric shower (s)
09,2471 S P05 D7.6443 bl 057 b6.0414 53.4581 Sh A 06.0414 oo 00 D7.6443 0 el 09.2471 (6da)
Total Energy used by 1nstantaneous electric shower (s) (kWh/vear) = Sum(6da)m = ni3.9321 (6da
Heat gains from water heating, kWh/month
40.7132 32.8470 01 idd Gd- 213 33 2403 30.2068 CRESECGb L4383 Sl Tl 34 . 5T 36.6008 40.3830 (063)
2. lnternal gains (sge Table 5 and Saj
Metabolic gailins (Table 5), Watts
Jan Feb Mar Apr May Jun Jul Aug Sep Chat Now Dec
(66)m 148.3950 148.3950 1483550 L& 3800 L48 .38 50 14583350 145.3950 148.39250 148.3950 LER 3230 1.4.8 3220 148.3950 (66)
Lighting gains f(calculated 1n Appendix L, equation L9 or L%a), also gee Table b
174.26842 192, 3575 174.286842 180 . 0937 174.2684%2 180.0937 174.2642 174.2842 180.0937 174.28684°2 Lol . 05a 174.26842 (67)
Appliances galins (calculated In Appendix L, equation Ll3 or Llza), @also see Table 3
345.6074 348 1237 3410 L83 el 89LeT 206 .. 6502 20002 208285 224.96808 264.0062 283.2458 207 soa2d 330.3083 (68)
Cooking gains (calculated 1n Appendix L, equation L15 or Ll5a), also see Table &5
3 L0 Sk GoED S Ol e 5 S &7 0 EE o T3 350 3 L 39D U Ee Q00 G G e . i 37 B3P 37 6380 (B63)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70
Losses e.g. evaporatlon (negative values) (Table 5
=l B Flel Sll8, 1lel «lla ilel, =118 . Tlel. =L18.%le0 =L18.21l60 =LLB.Flal Slle.7lel =1lI1& Flal =11l Tlel =118.,71a0 =114 _ FLel EFL)
Water heating gains (Table 5)
B | D3 34087 o1zl 47.2218 dd 557D 41,8535 40.6366 42 .2450 44.02536 47.0028 20.8346 24.2782 (72)
Total internal gains
ST LR Bhd. B3 badlval 0l 7 ela 283.0704 2 2 T U 24 0. Sgd Y G5 I L 5 § J2D. 6Tl 212.0214 S50 25 W | FiS 1 026.4392 (73)
6. Solar galns
[Jan ] Area Solar flux qJ FF Access Zalns
M2 Table 6a Specific data Specific data factor W
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W/m2 or Table 6b or Table 6cC Table &d

North 1e.4500 10.6334 0.6300 bz 7300 e 7900 53.4576 (74)
South LB« 600 d6.7221 0.6300 0.7000 0.7700 218 8398 (58]
West 17700 1896403 0.6300 0.7000 0.7700 46.63680 (80)
solar gains GEICTS N LD i 250.4800 TheoHles  AUlZ0esl, AlLT7%.e9lE  11982.50808 11408300 101l.88lD B26. 6230 Gl 0008 382.2454 27 5200 eH3)
Total gains 960.2633 12135.4935 1411.8832 1627.843%9 1762.961l6 1752.9504 1e681.874> 1230.8761 1414.2551 1187.0672 968 .5245 897.75%96 (84)
7. Mean i1nternal temperature (heating season)
Temperature during heating periods 1n the living area from Table 3, Thl (C) 21 BBEE (85
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar ApT May Jun Jul Aug Sep Oct Now Dec
tau 67 .28897 67.4607 67.6292 68.43183 0g.2841 Gz ol 53502 69.43683 59 0238 68.2841 08 .2767 67 9563
alpha 5.4660 £.4974 52.5086 T2l T o253 5.6201 D.6201 28291 2.6016 D b2 S.0918 5 .9306
util living area

0.9887 0 93350 e 8836 38353 0 #8152 D.6164 B350 5100 0.7745 0.9667 0.9962 0D.95991 (36)
MIT LS LG 19.59441 202020 205, 58 20 . 8727 20.9788 202800 20.95240 2. Dage 2. 0Bk 20.0686 1B .6alo (B
Th 2 20 3587 20,0589 20,0610 20 8710 20.0729 20,0816 20.0816 20.0832 20.0783 200728 20.0691 20.0651 (88)
ut1l rest of house

D DB 2 0.9934 0.9780 G MG 0.7634 0.5 360 U 3602 0.4116 0.6987 . 2216 09547 0.295988 (39)
MIT 2 18.8788 19. 1078 19.4043 1.9 T 1.8 8812 200724 20.0808 20.0816 20.0413 1.9 E3 2, 19.2408 18.8513 (90)
Li1ving area fraction fLA = Living area / (4) = 0.0977 (S1)
MIT 168.9606 19.1896 19.48672 19 5408 20 L JFF 3 201610 20,1703 20,1707 20.1280 19 8137 L8 Sl 18 8950 (B2
Temperature adjustment 0.0000
adjusted MIT 168.9606 18,1596 19.4862 1 S84 53 20 0718 Caimkeang 2001 FU3 20,1707 20.1280 18,8137 19301 18 89525 (93]
8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep ot Now Dec
Utilisation 3+ 2R B 3812 D938 3103 0 =" LEST 0D.5437 B3 683 B dZ2 12 S 8 0.24d61 0 <B52:8 0.95982 (94)
Useful gains 90784702 1402.3863)1 1&674.5930 1481 .8070 1346.37.22 953.8664 o2 L aTE 623.1824 J9d o030 1151705 981 .9352 696.1774 (93}
Ext temp. 4.3000 4.9000 6.5000 2.2000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W
ZH32. 6262 2558.485%4 2320.2480 1833.46558 147594009 960527 622 .50989 556.1801 1055.2699 1623.2907 2162z .9406 2615%.50861 (97)
Space heating kWh

2. 50 9 1L B5EY T i L S . e 2 Cnzt 2 0.0000 0.0000 0.0000 0.0000 SHS) WMES sal el L2 SlheE ERRE)
Space heating requirement - total per yvear (kWh/vear) SF 8T sTDL3
Solar heating kWh

e 000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 BEMCALRREEY 0.0000 0.0000 (98b)

Solar heating contribution - total per year (kWh/vyear) 0.0000
Space heating kWh

1246.0355 911.6596 703.5677 g2 L9680 i MRz ST 0.0000 0.0000 0.0000 0.0000 I LA 850.6117 1282.1565 (98c¢)
Space heating requirement after solar contribution - total per vear (kKWh/vear) Do by
Space heating per m2 (SB8c) (4} = 33 2629 ol

Calculated for June, July and August. See Table 10b

Jan Feb Mar Apr May Jun Jul Aug Sep Chevt Now Dec
Ext. temp. 4.3000 4.9000 6.2000 5 .5000 117000 14.6000 1l6.6000 16.4000 14.1000 10.6000 7.1000 4.2000
Heat loss rate W

0.ooago 0.0000 0.0000 0.0000 D.0000 1e38.9286 1290.2440 1322.546032 0.0000 0.0000 0.0000 D.0000 (100)
Utilisation 0.00a00 0.0000 0.0000 0.0000 0.0000 [958 UaeEH 0. 2851 0.0000 0.0000 0.0000 0.0000 (101)
Useful: 1a&§s 0.0000 0.0000 0.0000 0.0000 00000 1353010685 1238.3582 1242.0435 0.0000 0.0000 0.0000 0.0000 (102)
Total galins 0.o00ao 0.0000 0.0000 0.0000 v.oo00  1974.924., 1891.64d462 1742.0413 0.0000 0.0000 0.0000 0.0000 (103)
Space cooling kWh

0.ooao 0.0000 0.0000 0.0000 0.0000 3411754 456.0465 T L9585 0.0000 0.0000 0,000 D.o0000 (1lo4)
Cool ed fraction T = wcooled drea # (4) = 180080 (1837
Intermittency factor (Table 10b)

02500 0.2500 0.22500 0.2300 0 <2500 02500 0.2200 0.2200 D.2500 0.2200 02200 0.22500 (106)
Space cooling kWh

0.ooao 0.0000 0.0000 0.0000 0.0000 STOMES DG o 121.2116 2.8 0.0000 0.0000 0.0000 D.0000 (107)
Space Ccooling redguirementc 2989 8051 LY
Energy for space heating 23 2028 98
Energy for space cooling 1.7230 (108)
Total 34.96860 (109)
Fabric Energy Efficiency (TFEE) 35.0 (109)
SAP 10 WORKSHEET FOR New Build {(As Designed) (Version 10.2, February 2022)
CALCULATION OF ENERGY RATING
l. OQwerall dwelllng characterlstlcs

Area Storey height Volume
Maln dwelliling (T2 ) (101} (m3)
Ground floor 92.0000 (1b) X 24000 (2B = 220 .8000 tlb) = {3
e 8 ol 52.0000 (1c) X 206600 (Zg) = 218 1200 f(ley = (3c)

Total floor area TFA = (la)+({(1lb)y+{lc)+({1ld)+{le) ... {11} {0 e d R R GG (4
Cwelling wvolume (Za)+ (Shi+(3c)+{(3d)+(3e) ... (3n) = 438 2200 £5)

2. VMentilation rate
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m3 per hour
Number of open chimneys o * 80 = 0.0000 (B6a)
Number of open Iflues o * 20 = U.0000 (&b
Number of chimneys / flues attached to closed fire 0o * 10 = 0.0000 f{(&ac)
Number of flues attached tTo solid fuel boller o * 20 = U.0000 (&ad)
Number of flues attached To other heater 0 * 35 = 0.0000 (&e)
Number of blocked chimneys o+ 20 = 0.0000 {(af)
Number of 1ntermittent extract fans o * 10 = 0.0000 (7a)
Number of passive vents o * 10 = 0 0000 3
Number of flueless gas fires o * 40 = 0.0000 (7c)
Alr changes per hour
Infiltration due to chimneys, flues and fans = (Ga)+(6bh)+{6c)+(o6d)+(6e)+ (6f)+ (6g)+(Ta)y+ (7by+(T7c) = 0.0000 / (%)Y = 0.0000 (8)
Pressiure Gtest Yes
Pressure Test Method Blower Door
Measured/design APS0 4.0000 (17
B rEEaEn. rals 0.2000 (18
MNumber of si1des sheltered 1 {(19)
Shelter factor 20y = @ = [ 0.iBE sz 18] = 0 .9250 2
Infiltration rate adjusted To dnclude shelter factor (213 = (s 2 209 = 01850 21
Jan Feb Mar Apr Mayy Jun Jul Aug sSep Oct Now Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 36000 S2:8000 3¢ 008 4.0000 4.3000 4.5000 4 . FoE0 (22
Wind factor Lot B ) 1. e adin L.z al 1.1000 1.0720 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 L wLFEh (REE
Ad] 1nfilt rate
2 30 B 25715 0.2266 2035 0.1989%9 0.1758 0] 758 B i 0.1850 TS5 0.2081 0.2174 (2Z2b)
Mechanical extract ventilation - decentralised
If mechanical wventilation 0.5000 (233
If exhaust alr heat pump using Appendix N, (23b) = (23a) X Fmv (equation (N5)), otherwise (23b) = (23a) 0.5000 (23b
Effective ac 0.2000 0.2000 0.2000 0.5000 0.2000 0.5000 e 040 0.5000 0.5000 0.2000 0.5000 0 .oHl (23
3. Heat losses and heat loss parameter
Element Gross Cpenings NethArea U-value A X U K-value A X K
Main dwelllng me m2 m2 W/mZK W/ K kJ/m2K kJ/K
fd L L0 1.4000 2 .0d6l (26)
W 39.4800 1o 1ed50 45.2061 (27
cpf G2 .0000 0.1200 11.0400 (28a)
External wWall 1 147 .0000 41.3700 105.6300 0.2100 B e kO (259a)
o f Elar ‘oot 10.0000 10.0000 0.1200 1.2000 (30
sloped roof d.0000 8.0000 0.1400 Tl 2] (30)
FLAL, & J5.8000 75,8000 0.1100 8.33810 SRR
Total net area of external elements Aum(A, 1ms) LS e S RN C3)
Fabric heat loss, W/K = Sum (& x U) (26 : 2307 + 132 = OT..d3%2d )
Main dwelling
Party Wall 1 200000 0.0000 0.0000 (2
Thermal mass parameter (TMP = Cm / TFA) 1n kJ/mZK 20 0000 Eh)
L1st of Thermal Bridges
K1l Element Length Psi-valus Total
EZ2 Other lintels (i1ncluding other steel lintels) 0.0000 0.0190 0.0000
s ol 0.0000 0.01a0 0.0000
E4d Jamb 0.0000 D= D50 0.0000
ELH Ground floor (normal) Al G i1y B A el
E6 Intermediate floor within a dwelling 39.0000 0.0080 0. 2120
E10 Eaves (insulation at ceiling level) 0.0000 0.0480 0.0000
FEll Eaves (1nsulation at rafter level) 0.0000 0.0410 0.0000
El2 Gable (i1nsulation at ceiling level) 0.0000 0.0560 0.0000
ElS @Gable rsulabicon gt pafier Joavel) U G0 U Ol 0.0000
Ela Corner (normal) 0.0000 0.0400 0.0000
E17 Corner ({(inverted - 1nternal area greater than external area) 0.0000 -0 .0680 ~-0.0000
Rl Head of roof window 0.0000 0.1200 0.0000
B2 511l ©of reof waindow 0.0000 0.1200 0.0000
R3 Jamb of roof window 0.0000 0.1200 0.0000
F.ld Elat, rool 0.0000 0.04a0 0.0000
E18 Party wall between dwellings 0.0000 0.036(0 0.0000
Thermal bridges (Sum{(L ®x Pz31) calculated using Appendix K) 2.bB8l (36)
Point Thermal bridges Jba) = 0.0000
Total Tabric heat loss (33) + (36) + (36a) = 94 .4204 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m X (5)
Jan Feb Mar ApT May Jun Jul Aug SEep Oct Now Dec
(38)1m T s J2.4218 T 2L Fa ol A8 T2 s8R0 T2 dZ 18 T 28 T2l 218 T2 4218 P AR 18 J2.4218 J2.4218 (38)
Heat transfer coeff
l66.8422 l66.8422 1l66.8422 l66.8422 le6.8422 l66.8422 lea6.68422 l66.8422 lo6.28422 165684227 le6.68422 le6.8422 (39)
Average = Sum({39)m / 12 = 165 6482
Jan Feb Mar Apr May Jun Jul g Sep Oct Now Dec
HEP 0.9589 . 9589 0. 8958% 0. 2585 05589 [..25889 0.9589 0. 2589 0. 95889 . S589 0. 858385 0.9589 (40)
HLP (average} U 9585
Days 1n mont 31 2B Sl Sl o] 50 51 31 50 3. 30 3l
4. Water heating energy requirements (kWh/vear)
Assumed occupancy 2.9679 (42)
Hot water usage for mlxer showers
3.1 . 1267 J9.8847 T 0043 Fa. 2 364 72 . kL3 69,1860 66 .3943 659.6579 Fl. 2994 Fd, TS5 7 J78.4308 81.0536 (4Z2a)
Hot water usage for baths
3 lswinag 304 7545 JU. 0835 2900778 28.1746 2b.9287 Tos e E iRy 2 e 153HS St AaY 28.59804 SU.2639 31 2011 t42h)
Hot water usage for other uses
i WO B 1 45.3870 41.7498 A be s 38 .47 33 S6.8380 56.8380 U s s 15 40.1125 41.7498 43.3870 45.0243 (4d2c)
Average dally hot water use (litres/day) 144 6775 43)
Jan Feb Mar ApI May Jun Jul Aug Sep Oct Now Dec
Daily hot water use
127r:317168 154.0262 149.8879 144 .43086 1 393654 L3Zuw8a27 L2924 158 L8aw2 020 ITase 19708 1A= aibhd 152.0868 127 .2789 (44)
Energy conte 231 .6855 2. 50 18 214d.1868 188 .6625 179.5864 153 tasd 142 F813 L%, 2 las 1l6l.4161 187.524% 2. aa03 250 .9756 (45)
Energy content fannual)] Total = Sum{dh)m = 2259 1565
Distribution loss (46Ym = 0.15 x (45)m
34,7529 S0.5712 S ey sl 28 .258484 26,9580 23.0633 21.4181 23 . 5802 ] 24.2124 28.1286 S0.8326 34.6463 (46)
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StTore volume 2ol L0000 47
ay If manufacturer declared loss factor 1s known (KWh/day) : 22200 (48)
Tenperature factor from Table Zb U.5400 (49)
Enter (49) or (54) 1in (55) 1.1588 (55)
Tetal storage loss
37.1628 33.2664 ST e 32.96410 37 82 2 2.964.0 37.1628 37.1628 32.9640 37.1628 32.9640 37 . 1628 (2G]
IE aylinder dontainsg dedicated 2elday Brorage
37.1628 33.2664 37.16283 32.96410 37 1828 32.9640 37.1628 9l 1628 32.96410 37.1628 32.9640 34 1628 (27)
Primary 1oss 23.2624 2101 1%x 23.2624 2o LA 23 .2624 0 WAl 23.2624 23.2624 22 ..3121 25 . 624 22 8 lall 23.2624 (D9)
TEiioa. LSS 0.0000 U.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 3. 0000 0D.0000 0.0000 (61)
Total heat required for water heating calculated for each month
28, 1111 258.3854 274.6120 247.1385 240.0116 212,25 14 203.2125 219.6435 219.3921 247.9494 264.0263 291.4008 (62)
WWHR S 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63a)
PV diverter -0.0000 -0.0000 -0.0000 -0.0000 =0 20000 — 00000 -0.0000 -0.0000 -0.0000 -0. 0000 -0.0000 -0.0000 (63b)
Solar 1nput 0.0000 0.0000 0.0000 0D.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0D.0000 0.0000 (63cC)
FGHRS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63d)
Cutput from w/h
28951 TT1 228.3824 274.6120 247.1385 240.0116 212.2314 205 1h 2196435 219.:.83921 247.9494 264 .0263 291.4008 (o04d)
Total per vear (kWh/vear) = Sum(éd)m = 2970.61de (6d)
Electric shower(s)
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0D.0000 (6da
Total Energy used by 1nstantaneous electric shower (s) (kWh/vear) = Sum(é6da)m = 0.0000 (ada
Heat gains from water heating, kWh/month
1259057 FLL. 4282 1185875 oS e 108.0526 978045 95 817E 1012802 100.4517 L. 68920 T3 L2 S 125 1396 (65)
5. Internal galns (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec
(66)m HEFS MR 178.0740 178.0740 178.0740 178.0740 178.0740 Lite. 0740 178.0740 178.0740 178.0740 178.0740 178.0740 (66)
Lighting gains (calculated 1n Appendix L, equation L% or L%a), also see Table b5
16.2328 41.0635 SRE G Sl . 18.8988 IESW S 5 N 17.2401 22.4093 30.0777 . 1906 44 .5741 47.2177 (67)
Appliances gains (calculated 1in Appendix L, equation L13 or Ll3a), also see Table b5
1588318 bz21.184%6 507.6960 478.9801 442.731¢6 408.6631 38800032 3805505 394.0391 4227550 459.0035 493.0720 (68)
Cooking gains (calculated 1n Appendix L, equation L15 or Ll5a), also see Table 5
D J0. 1158 oo, I 109 23. 1 EaD D9. FFa3 S Dl DA 28..1 733 g9, F E90 29. f Ead D, Fdoo o0 TS0 B8]
Pumps, fans = E008 3.0000 3.0000 3. 8080 3.0000 0.0000 0.0000 0.0000 0.0000 3. 0000 3.0000 3.0000 (70
Losses e.g. evaporation (negative wvalues) (Table 5)
<l I8 el  Slle Ylel <118 Flel =118 716l =118_7l60 =118 Flel =llLB . Fl6l SLl8. 7160 =118 Flel =11g. 7160 =118, Flald =L148_ 2160 FLl)
Water heating gains (Table 5)
L6d..a158 Tebh: 8157 1. 695% 152 0887 1452321 135.9784 1287862 136128935 13821 B 146.77595 158 6876 168.1983 (72)
Total 1nternal gains
5648.7137 6do.1972 ol S LS 774.4944 F24 2P aT B D D 647 .0628 624 .2224 676.7664 T2 F. 5364 L6000 626.9214 (73)
G: Solar galns
[Jan] Area Solar flux q FF Access Galns
m2 Table 6a Specific data Specific data factor W
W/ m2 or Table &b or Table &cC Table &d
North 16.4500 10.6334 0.6300 7000 1.0000 69.4252 (74)
south L2600 d6.75021 0.6300 7000 1.0000 283.1630 (78)
West T 7780 19.6403 0.6300 . 7000 1.0000 60.5689 (80)
Solar gains 413+ 1573 714.29091 1011.3098 1314.3677 1532.3263 1248.8053 1461.6624 1314.1058 1115.0948 18822186 496.81272 322.3642 (383)
Total galins 12618710 1o6l: 1065 18512294 2088.86201 2257321 2224:.5352 21287202 1968:5282 1793:.881.. T1hia.5800 1278 4207 '1179.2858 [(34)
/. Mean 1nternal temperature (heating season)
Temperature during heating periods i1n the living area from Table 2, Thl (C) 21.0000 (85
Utilisation factor for gains for living area, nil,m {(see Table 9a)
Jan Feb Mar ApT May Jun Jul Aug Sep Oct Now Dec
tau Pl sy T2 A28 Fedadi 2 50 72,4237 T2 ol s 72,4237 12wt 237 T2 :4237 Tl 4230 12,4237 T2 4257 T2 4239
alpha .. 0207 2.8282 2.8282 J.Ba82 2.8282 2.82872 2.8282 3.8282 2.828<2 D. 0402 R e 3.8282
util Jawing area
0.2946 By 98718 0.9436 X8 386 06612 D.4765 0.3444 Bz 2388 Uy 62350 AT e 0 3880 08863 (96
MIT 20 25T 20. 3846 206108 2E 20.9184 20.9430 200463 20.94585 20 950 20T 1aa 20 A58 20.1674 (87)
Th 2 20 LA 20,1178 28T £ 0 LS 20.1178 20 1LT8 20 LTS 21 500 itk TG 20 LT s 20.1178 20,1178 (88
util rest of house
B Cil B Si6h 0.9284 B 502 0.6068 D.4124 Bt 9 Al s il 8 B 0 LG0T D 28al (38
MIT Z 181978 19.4262 189.6961 1.8 9208 200281 200475 20.0493 20.0491 20.0400 1.9. 8897 19.4854 19.1389 (90)
Living area fraction fLA = Living area / (4) = 0.0977 (91)
MIT 18, 22 18, 5208 19.7878 20.0168 20 _ 1151 2.0n L 30 CAVIIN 20.1367 20.1271 19, 9762 IRCERSH. i) L8 2abd 2]
Temperature adjustment 0.0000
adjusted MIT T8 d O 18 B2 15 i 20.0163 20211 B 2l o L] BES e T 20: T2 1 8 S ie 2 1 Sy T 19 2504 FoE)
. opace heatlng reguirement
Jan Feb Mar ApI May Jun Jul Aug Sep Oct Now Dec
Utilisation 0.9907 0.9720 D 8207 0.7984 0.6066 0.4137 02771 33165 05520 0.8638 089767 0.9935 (94)
Ugeful gains 1290183 157153 bd2e Teg 3. thd]l ‘TeaT . T04% 13602560 920.2460 58%9.8668 B T G a9l 162 TRl 88104 1248 o855 1171657723 (5]
ExtT temp. 4.3000 4.9000 6.2000 8.9000 11.7000 14.6000 1le.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)
Heat loss rate W
ZollZelay 2438 378 F 2216:.9085 1854 Fdas 1405 oS8T 923.4688 290.1081 5253:4457F 10058728 Tlaed.adss 208197026 25082010 (97
Space heating kWh
931.46357 615 . 6ol 398 T2BE 134.6685 it M SEIE C6 0.0000 0.0000 0.0000 0.0000 Lgad. el el ol U248 990 1961 (2dE;
Space heating requirement - total per year (kWh/vear) 2883 2315
Solar heating kWh
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (98b)
Solar heating contribution - total per year (kWh/vear) 0.0000
Space heating kWh
931.4657 619.6051 399, 122 134.66865 2o RN 0.0000 0.0000 0.0000 0.0000 182, 8230 600.0329 98h 1ol 28e)
Space heating requirement after solar contribution - total per year (kWh/vear) 3883 3315
Space heating per m2 (9B8cy / (4) = 22 .23180 (99)
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9a. Energy requirements - Individual heating systems, 1ncluding micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from maln system(s) 1.0000 (202)
Efficiency of main space heating system 1 (1n %) 2% e 0EE i)
Efficiency of mailn space heating system 2 (1n %) 0.0000 (207)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Jan Feb Mar ApT May Jun Jul Aug Sep Oct Now Dec
Space heating requirement
SAE M Bl Bl i, Ry 134.6685 Lo c N 0.0000 0.0000 0.0000 0.0000 Lo 8 ol el L0328 9el LLBGL (BE)
Space heating efficiency (main heating system 1)
219w sl =19 3000 219: 85000 2195800 2 Sius D00 0.0000 0.0000 0.0000 0.0000 21 S 5000 21800y 210 3000 (2105
Space heating fuel (main heating system)
424.7449 282 B3 I3 B35 61.4083 1t "REEG 0.0000 0.0000 0.0000 0.0000 8. 3EEE 298 JB1L28 183 8058 (241
Space heating efficiency (maln heating system 2)
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (212)
Space heating fuel {(main heating system 2)
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (213)
Space heating fuel (secondary)
o 00,0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 CALAREEY 0.0000 0.0000 (215)
Water heating
Water heating requirement
298 T 258.3854 274.6120 247 .1385% 240.0116 212230 2032125 212.6435 2B 882 247.9494 2640263 291.4008 (64)
Efficiency of water heater 190.4000 (216
2 L 150.4000 190.4000 190.4000 150.4000 120.4000 150.4000 190.4000 150.4000 190.4000 190.4000 190.4000 190.4000 (217
Fuel for water heating, kWh/month
153.4197 138, Jiae 144.2290 1280 RSt 126G Daek 111.4661 T 290 1 T8 0550 115.4896 T8 2 2 b 138 s 153.0467 (219)
Space cooling fuel requilrement
L2 AR 0.0000 G2 A Gl 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 200 0.0000 0.0000 (221)
Pumps and Fa 28 BELE 26 7008 2585816 28.6080 2T BELE 28.6080 288818 28586 28.6080 X EELE 28.6080 29 5816 (231
Lighting 40.4673 32.4643 28,2305 21.4155 16.5420 13.5145 15 . 0801 19.6147 25.4776 35.4280 37.7569 41 .5920 ©232)
Electricity generated by PVs (Appendix M) (negatlive quantity)
(233a)m ~B4 0650 87 Bn08 SEARLESIET SLEEUIE2E =18l.B008 IT0.081 ~IE8.TT2E -I5L.2601 129, 0887 0012824 -62.7434 -46.0263 (233a)
Electricity generated by wind turbines (Appendlix M) (negatlve quantity)
(234a)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (234a)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235a)m DT 0.0000 EiNa Kad e 0.0000 0 O 35 BP0 0.0000 0.0000 U 000U 0.0000 0 ¢y 0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N} (negative 1f net generation)
L2 EE AR 0.0000 G2 A Gl 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 200 0.0000 ] LY cxaEE
Electricity Jgenerated by PVs (Appendix M) (negative quantity)
(233b)m —~16 . 2998 —4 2. 4640 1086400 =203.074d]1 =G02.1212 «=316.3261 =308.5047 -245.2890 ~—1b6,92585 w2 8h =24 18581 =12 . 0448 [(233Db]
Electricity Jgenerated by wind tTurbines (Appendix M) (negative quantity)
(234b)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (234b)
Electricity generated by hydro-electric generators (Appendlix M) (negatlive quantity)
(2 35 e 000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 BEMCALRREEY 0.0000 B LERER 25k
Electricity used or net electricity generated by micro-CHP (Appendix N} (negative 1f net generation)
2 el DT 0.0000 EiNa Kad e 0.0000 0 O 35 BP0 0.0000 0.0000 U 000U 0.0000 0 ¢y 0 <00 Elahel)
Annual totals kWh/vear
Space heating ftuel = main system 1 LI g0 2l
Space heating fuel - maln system 2 0.0000 (213)
Space heating fuel - secondary 0.0000 (215)
Efficiency of water heater 150.4000
Water heating fuel used Lokl s18e8 (2189
Space cooling fuel 0.0000 (221
Electricity for pumps and fans:
(MEVDecentralised, DataSheet: total watage = 29.2500, total flow = 45.0000, SFP Ba6a00)
mechanical wventilation fans (SFP = U.6500) 2d48.0636 (Z230a)
Total electricity for the above, kWh/vear 348.0636 (231)
Electricity for lighting (calculated 1in Appendix L) 526 5858 252
Energy saving/generation technologies (Appendices M ,N and Q)
PV generation —a2b8 20588 (233)
Wind generation 0.0000 (234)
Hydro—eleetrlc gensration (Appendlix N) 0.0000 (235a)
Electricity generated - Micro CHFP {(Appendix N) 0.0000 (235)
Appendix © - special features
Energy savecd o generated = JE00 C230)
Energy used R il
Tetal delivered energy fopP all Mses 737.3640 (238)
10a. Fuel costs - using Table 12 prices
Fuel Fuel price Fuel cost
kiwh/vear o/ kiWwh f/year
Space heating - main system 1 1770.7820 16.4500 292.0024 (240)
Total COZ assoclated with community systems 0.0000 (473)
Water heating (other fuel) 1560.1968 16.4900 257 .2764 (247)
Enerqgy for instantaneous electric shower(s) 0.0000 16.45900 0.0000 (247a)
Pumps, fans and electric keep-hot 348.0636 16.4900 o e3Pid  fdd)
Energy for lighting Gk PG 16.4900 53 Bobh3 (250)
Additional standing charges 4 LBEE el
Energy saving/generation technologles
PV Unit electricity used .in dwelllng < Ll L YT 16.4900 -240.9845
PV Unit electricity exported -1806.8774 55900 -101 .0044
Total =3l pBE BN (252
Totgl. ensrgy Cost i <l (290
1la. SAP rating - Individual heating systems
Energy cost: deflateor (Table 12) : [ 23600 56
Energy cost. factor (ECE] [ £255) (25h6Y] / [¢4d) + 45.0] = 0.52236 (251
SAP value 9l .2 la
SAP rating (Secticn 1Z) 92 (258
SAP band Py
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laid. Carpen. dioxids emigsians — Iodivictal heaving Systens Lacluding micro=CHP
Energy Emission factor Emissions
kiWwh/vear kg C0O2/kWwh kg COZ2/vyear
Space heating - main system 1 17707850 LR 278 .8677
Total COZ assoclated wilith community systems 0.0000
Water heating (other fuel) 1lh60.1968 0.1409 218 _Blih
Space and water heating 498 .6821
Pumps, fans and electric keep-hot 348.0636 B TG 45 .2807
Enerqgy for lighting 326.55935 0.1443 47.1376
Energy saving/generation technologles
PV Unit electricity used 1n dwelling bl | G 0.1334 ] S B
PV Unit electricity exported =R 00T 1 el 00 =18 . Bals
Total =48 <BFLF
Total COZ, kg/vyear 180.5317
CO2. emlssions per m2 1.0400
ET wvalue 88 8954
EI rating 99
ET band B
SAP 10 WORKSHEET FOR New Builld (As Designed) (Wersion 10:2; February 2022)
CALCULATICON COF EPC COSTS, EMISSIONS AND PRIMARY ENERGY
1. Overall dwelling characteristics
Area Storey height Volume
Main dwelling (1 ) (1} (3 )
Ground floor 020080 1) X 2.4000 (Z2b) = 220 L8800
F1rst: TLogr 820000 Tle) X 2B 2 2 1o 1200
Total floor area TFA = (la)y+{lb)+{lcy+{1ld)+{(le) ... {11} 174.0000
Dwelling wvolume (Ba)+ (B (3e)+ (3d)+ (3e) ... (311) = 438 .9200
2. Ventilation rate
m3 per hour
Number of open chilmnevs o * 80 = 0.0000
Number of open flues U = &0 = 0.0000
Number of chimneys / flues attached to closed fire 0 * 10 = 0.0000
Number of flues attached to solid fuel boller 0 * 20 = 0.0000
Number of flues attached to other heater B 2 &5 = 0.0000
Number of blocked chimneys 0 » 20 = 0.0000
Number of 1ntermittent extract fans 0 * 10 = 0.0000
Number of passive vents o = 10 = 0.0000
Number of flueless gas fires 0 * 40 = 0.0000
Alr changes per hour
Infiltration due to chimmneys, flues and fans = (Ga)+(6b)+(6c)+(6d)+(6e)+ (6f)+ (6g)+(Ta)+(Tb)y+(Tc) = 00000 & (B = 0.0000
Ereasnre bogh res
Pressure Test Method Blower Door
Measured/design APLHO 4.0000
Infiltration rate 0.2000
Nunmber of sides sheltered 1
shelter factor (28) = 1 «— [8.875 X (18] = U 8250
Infiltration rate adjusted to 1nclude shelter factor (21 = (18) x (20) = 0.1850
Jan Feb Mar Apr May Jun Jul g Sep Cct Now Dec
Wind speed 4.8000 4.5000 4.4000 258000 5 a0 000 sl DG SIS R 3.7000 4.0000 4.1000 4.4000
Wind factor T 0010 Ts LGB 1 5 THEEE el 0.9750 g G000 DeB2al] BEM s el Ui 9200 1.0000 T & Oearll T = TR
Adjy i1nfilt rate
U220 U 285 U000 0.1804 0.1804 sl 060 Dol U.1l619 U B, Badeah U #1896 0 .2030
Mechanical extract ventilation - decentralised
If mechanical ventilation 0.5000
If exhaust ailr heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)), otherwlse (23b) = (23a) B HEEn
Effective ac 5000 0.2000 0.5000 0.2000 02000 0.5000 U o8n Bz UB 0.5000 0.5000 0.5000 0.5000
J. Heat losses and heat loss parameter
Element Gross Openings NetArea U-=value A X U K-valueg A x K
Main dwelllng me m2 m2 W/mZK W/ K kJ/m2K kJ/K
fd 1:3900 1.4000 2 .646(0
W 394800 dun Ll 00 12.2061
gf 92 .0000 B L2080 11.0400
External Wall 1 147 .0000 41.3700 Tike w620 0 0.2100 2wl 520
gk sk lak peolt 10.0000 10.0000 0.1200 1.2000
sloped roof 5 .0000 6.0000 Bkl 00 Lk 2000
flat ¢ TEg B 75.8000 0.1100 Rigool
Total net area of external elements Aum(iA, ms) 332 ..8000
Fabrie hedt. loss, WE =& Sum (B x 1) (263 - - . B0y ¥ (329 = G1.7324
Maln dwelllng
Party Wall 1 o0.0000 0.0000 0.0000
Thermal mass parameter (TMP = Cm / TFA) 1n kJ/m2K 250 0000
Li1st of Thermal Bridges
Kl Element Length Psi-value Toral
E2 Other lintels f(including other steel lintels) 0.0000 0.0180 e BEEEE
Fo 8111 0.0000 0.0160 0.0000
Ed4 Jamb 0.0000 0.0170 0.0000
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ELH Ground floor (normal) 44,0000 0.0540 2..3160
E6 Intermediate floor within a dwelling 39.0000 0.0080 i 320
E10 Eaves f(insulation at ceiling level) 0.0000 0.0480 0.0000
Ell Eaves (i1nsulation at rafter level) 0.0000 0.0410 0.0000
El12 Gable (insulation at ceiling level) 0.0000 0.0560 0.0000
El>: Gable {(1nsulation at rafter lewvel) 0.0000 0.0580 0.0000
Ela Corner (normal) 0.0000 0.0400 0.0000
El? Corner (Inverted — anterndal area greater Lhan exteéernal. ated) 0.0000 -0 .0680 —-0.000d
Rl Head of roof window 0.0000 D 12200 0.0000
R2 5111 of roof window 0.0000 0.1200 0.0000
R3 Jamb of roof window 0.0000 0. EZ20.0 0.0000
Eld Flat: roof 0.0000 0.0460 0.0000
E18 Party wall between dwellings 0.0000 0.0360 0.0000
Thermal bridges (Sum(L x Psi) calculated using Appendix K) 2.60880 (36)
Polnt Thermal bridges 36a) = 0.0000
Total fabric heat loss (33) + (36) (Jba) = 94 .4204 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 X (25)m x (5)
Jan Feb Mar ApL May Jun Jul g Sep & lsne Now Dec
(38)1m 72.4218 72.4218 72.4218 F2 .42 Ls 72.4218 72.4218 72.4218 72.4218 72.4218 72.4218 72.4218 12 .4218 (36)
Heat transfer coeftf
166.6422 loo.68422 leo.8422 166.68422 166.6422 leo.64272 l66.84272 166.6422 166.68422 loo.6422 166 .83422Z 166.68422 (39)
Average = Sum({39)m / 12 = leg.84227
Jan Feb Mar Apr Mayy Jun Jul Aug sSep Oct Now Dec
HLP 5 95389 B 2065 BEEER Sl BB S 0 s8065 U B EeD 0958l b5 d 5 b D5BY 0. 2580 09569 0.9589 (40)
HLP (average) 0.9589
Days 1n mont 3 28 31 30 31 30 Sl 31 30 Sk 30 3
4. Water heating energy requirements (kWh/vear)
Assumed occupancy 2.9679 (42)
Hot water usage for mixer showers
Bl 25T 79.68847 T8 UH43 152384 T2 < TES 69.1860 66.3943 636578 Tl 2984 S L 78.4358 61.0536 (42a)
Hot water usage for baths
ol Bl 30.7045 SN Sl et IS 268.1746 20.9287 fits IS S 3 2 ol 8 2. FoH 28.9804 20 sl 31.2011 (42b)
Hot water usage for other uses
45.0243 45.386870 41.7498 40.1125 368.4753 36:8380 3083560 984703 40.1125 41.74983 43.3870 42.0243 (42¢)
Average dally hot water use (litres/day) 144.6775 (43)
Jan Feb Mar Apr Mayy Jun Jul Aug sSep Oct Now Dec
Dally hot water use
L Foi 210G 124.02672 LB el D 144.4306 L3 0654 BB a 1 W28 las Lok o lah I 145.5254 122 0868 157 .2789 (44)
Energy conte in L A0S0 203« 8078 214.1868 Lo HBes 179 . 0bkd 153+ 7554 142 T EF3 LS8 E3 L6l £161 LT 5adZ 205.05E3 230.9756 (45)
Energy content (annual) Total = Sum{dh)m = L ay o] Bias
Distribution loss (derm = 0.15 x {45)m
345525 Fi= DLE B 2 iZg 28 2884 ZG 8380 280888 24180 TGRS S i 24.2124 2.8 2 8% 20 B3 26 34.6463 (46)
Water storage loss:
Store volume 250.0000 (47)
a) If manufacturer declared loss factor 15 known (kWh/dav) : 2 sl s
Temperature factor from Table Zb U0.5400 (49)
Enter (4%) or (54) 1in (55) 1.1988 (55
Total. Btorage logs
3Tl 828 33.5664 aF« THE0 35. 9640 37 + L5628 350.96410 3 Tawlb28 3 Fa1-628 35.59640 37 16E8 35.96410 o7 L2856
If cylinder contains dedicated solar storage
3 Laelsbiit 33.5664 Sk SLETR S W0 37 LB 28 30.9640 3 Bl D20 0 LB 8 35.9640 St weliBig 35.96410 2 LOEE (5T
Primary LosSs 2w 628 2ka BINIEE 23.2624 2R L2 23 2824 22D 1270 A B TR 23.2624 F s A2 iS22 22 S22 23 2824 (55
Combl 1lo0s5S 0.0000 0.0000 0.0000 0.0000 0.0000 0D.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (6l1)
Tatal heat regurred for swater heating: ealenlated for sach, menth
s NI ) 256.36504 274 .6120 24T 1385 240.0116 3 B 5 20T 2125 2196435 2B BR2l 247.9494 264.0263 291.4008 (62)
WWHR S 0.0000 0.0000 0.0000 Q000 0.0000 B0 D000 B 008 0.0000 0.0000 0.0000 0.0000 (63a)
PV diverter -0.0000 -0.0000 1] 0L O L) 1) e LU -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 i 1 LLLLCLC) -0.0000 -0.0000 (63b)
S J2 T 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63C)
FGHRS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63d)
Cutput from w/h
) B seiladilial 2% 0008 2N TARE BT i DD 240.0116 27 Sl el G20 Zli S LD D Bl e Ball 247.9494 264 .0263 291.4008 (64)
Total per year (kWh/vear) = Sum({6d)m = 2970.61lde (64d)
Electric shower (s)
S e 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (6da
Total Energy used by 1nstantaneous electric shower (s) (kWh/vear) = Sum(é6da)m = 0.0000 (ada)
Heat galns from water heating, kWh/month
i % S ol 111.4282 I o LUa = UL 108 . Jaze 97.904050 958110 LI L B 100.4517 L LI St Ll il 1250 . 13898 (6a)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Feb Mar ApT May Jun Jul Aug Sep Oct Now Dec
(b6)m 178.0740 178.0740 178.0740 178.0740 178.0740 178.0740 176.0740 178.0740 178.0740 178.0740 178.07410 178.0740 (66)
Lighting gains (calculated 1n Appendix L, eguation L2 or L9a), also ses Table 5
d6.2328 41.0635 2339581 28 G2RER 1.3 -188&8 (5T S i 172401 22083 30 0777 331806 44 .5741 47 5177 (67)
Appliances gains f(calculated 1n Appendix L, equation L13 or Ll3a), also see Table 5
alo.83.l18 D21.16846 2076960 4752601 442.7316 408.6631 S Ea s NG Gl AN 5 05 394.0391 422, Toal 459.0035 493.0720 (68)
Cooking gains (calculated 1n Appendix L, equation L15 or Ll5a), also see Table 5
S B8 20« TEDD S8 T ED3 BBTTHE D8 TEDD D TD3 S 5T EDa 25 TS B8RS DB DD 25 JETEE (69
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 0.0000 0.0000 0.0000 0.0000 S 3.0000 3.0000 ¢70)
Losses e.g. evaporatlon (negative values) (Table 5}
=ik bigeed Hol  —EEEs FISE ~L1ESTLIEYN: =118, 7E60 =448 Tl =EaTlEl S116wT168 L0l ~1LGTIeY: =L1L8.FLEeE =1L STEBRD =048 JELED §FL
Water heating gains (Table 5)
L300 Lk Bl Lo o807 Loz e L e 252 100 .07 dd V26T 808 LoD 0 LED Lid Blarldb 2 Lidge. & LEo L5983 76 L8 LI GFE
Total i1nternal gailns
848 .7137 6d6.197Z B 1SS TOE 774.4944 F2d 00T Gihagka 00 0d7.06238 604 .2224 678.7664 727.8584 Pl S ES Gb ogd 1d s
6. Solar gains
[ Jan] Area s lal ENER qJ FF Access Zalns
I Table 6a Specific data Specifire data factor W
W/m2 or Table &b or Table &cC Table &d
North 16.4500 12.70504 0.6300 0.7000 L B0 08 82 2538 id)
Ssouth Thg 2600 S3sa 7 14 Eaga il 0.7000 g E0E] 0 324.25016 (78)
West 7.7700 2D VDD 0.6300 0.7000 1.0000 13 wd a0 el
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Solar gains 480.6328 740.6912 1048.802> 14d44e6.7828 1630.6146 1762.3196 1667.7665 1487.0829 1241.4136 c86.1760 283.7928 3896 .3307 (83)
Total gains 32924088 L1o3g.8804 .Joop.ig2l 222l 802 20038083 2440.0455 23148297 2l2l.3083 1320, .13008 JL6ld 0544 Joba.dldd L2205 222l (54)

7. Mean i1nternal temperature (heating season)

Temperature during heating periods 1n the living area from Table 3, Thl (C) 2d JUBEE s
Utilisation factor for gains for living area, nil,m (see Table %a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec
tau TRoiind 1 2. 4235 Fodug ) Fie A2 3 12 A25 Vw2 d 1 TRt d 1 12023 7 12 a0/ P25 72.4237 I2 AR
alpha 58282 B. 8282 5. 82872 58282 518288 B 282 58282 B..8282 B 8282 5. 8282 BLQZ88 B 8282
uti1il living area

0.9913 0.9774 0.9284 0.7845 0.5829 g3 0.2594 0.2726 D.wa LD 0.8362 0.9730 J 9939 86
MIT Ll BT 20.4433 2 U6k 20.8624 40 Zaan 20.9457 20.2467 20.9466 20.8415 LeBa ] 20 w084 20.2668 (87)
Th 2 20.1178 20.1178 20.1178 20.a Ll 8 20.1178 2l L LB 20.1178 20.1178 20.1178 20.1178 20 L LFE 20.1178 (88)
ut1l rest of house

B BNE 88 0 9707 0.9024 0.7426 0 5861 B B2 2 BudS58 RN 0.4425 0.76882 0.9634 0 BB18 Y
MIT Z 12,5073 19.4873 L%, thb 19.9745 20.0402 20.0490 20.0494 20.0494 20.0468 1o Bese 19 5258 18 2658 £9()
Living area fraction fLA = Living area / (4) = 0.0977 (91)
MET 19.4042 L8 58TT 18 8BTS 200613 20.1274 2015958 28 L3FL 23T 28 F3AR 20.0544 L8 TS 18 36386 52
Temperature adjustment 0.0000
adjusted MIT 19.4042 LS. SR Le.ad kY ZAL IS SN 20.1274 2 e 300 PALIE ) il 1 20.1342 20.0544 1.9 Ll 19 36306 (93]

Jan Feb Mar Apr Mayy Jun Jul Aug sSep Oct Now Dec
Utilisation 0.9856 U.9656 Ul 0.7397 0.5267 0.3234 0.1973 0.2055 0.4439 0.7844 D.9578 0.2855 (94)
Usedil, geens B2 e, dils Jenb.eely Jede. ol 1240 6508 F88.0167 4966311 459.9400 Bodsvaas JL286.01870 JLal¥ ssl. A2 8962 (33)
ExtT temp. 5.0000 5.4000 7.1000 9.5000 12 .6000 15.4000 17.4000 1750008 15.0000 11.7000 2.1000 5.2000 (96

Heat loss rate W
2403, 2323 2365.93583 2126.8937% 162, 0638 1255.8880 790.2639 456 .6597 4 .39, 9745 8he.6087 1393.8608 1938.0879 2363.0882 (97)
Space heating kWh

Bl 26 a6l 1570 Gl TE ool ] 11.3154 35 BP0 0.0000 0.0000 U 000U ST T 153 88518 857.6023 (98a)
Space heating requirement - total per yvear (kWh/vear) 3204 .2782
Solar heating kWh
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (98Db)
Solar heating contribution - total per vyear (kWh/vyvear) 0.0000
Space heating kWh
B8 2363 560, 1577 S22 T8N S EEL Ll B84 0.0000 0.0000 0.0000 0.0000 SHHE R S 353 (8518 857.6023 (98c)
Space heating requirement after solar contribution - total per vear (kWh/vear) 3204 ;2782
Space heating per m2 (98g) ¥ [4dy = 18.4154 (99)
9a. Energy requlirements - Individual heating systems, 1ncluding micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from mailn system(s) 1.0000 (202)
Efficiency of mailn space heating system 1 (1in %) 219.3000 ({(206)
Efficiency of maln space heating system 2 (1n %) 0.0000 (207)
Efficiency of secondary/supplementary heating system, 3% 0.0000 (208)
Jan Feb Mar Apr May Jun Jul Aug Sep Chevt Now Dec
Space heating requirement
Bl i 365 Se0. 157 b 1o o8 ] 11.3154 35 B PO 0.0000 0.0000 s G000 OB T 185 183 8815 359 Bl29 o
Space heating efficiency (maln heating system 1)
2ol ALK S 2. S0 ple 000 SR R R 2 LS a0 0.0000 0.0000 0.0000 0.0000 2188000 S L RS 210 0 00E el
Space heating fuel (main heating system)
370.8328 255.429% 149.2837 32.0411 ks SO0 0.0000 0.0000 0.0000 0.0000 43.3736 206.9548 S8 Ueds £211)
Space Hegatling efflcriency 1maln hegving system 23
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (212)
Space heating fuel (main heating system 2)
0.0000 0.0000 0.0000 0.0000 0.0000 D G000 U G0 0.0000 0.0000 0.0000 0.0000 0.0000 (213)
Space heating fuel (secondary)
D0 0.0000 i Naue 0.0000 0 U 35 B PO 0.0000 0.0000 s G000 0.0000 0 ¢ 0.0000 (215)

Water heating
Water heating requirement

292 . 1111 226.3824 274.6120 247.1385 240.0116 2l A 254 203.2125 219.6435 219.8821 247.9494 264.0263 291.4008 (64)
Efficiency of water heater 190.4000 (216}
(217)m 190.4000 190.4000 190.4000 190.4000 190.4000 190.4000 190.4000 1944000 190.4000 190.4000 190.4000 190.4000 (217)
Fuel for water heating, kWh/month

L g d.18 L3k, Hing 144.2290 Ltk TRt Lot abh Ll Lo 456 NECHGI 7S L f Gl Ll5. 4596 LiSek L2 s LaB e Lag LB487 t2la
Space cooling fuel requirement

e 1 1 00000 0.0000 Bechenone 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (221)
Pumps and Fa 28, 2b18 26.7008 o ek L 28.6080 2ol (N 28.6080 29.5616 29.0616 28.6080 29 .00 1l5 28.6080 28 ooln 23 1)
Lighting 40.4673 32.4643 PELZBNE i s L 16.5420 185145 8 5 B 15 19.6147 25.4776 33.4280 37 TEE8 41 BOER (2352
Electricity generated by PVs (Appendix M) (negative gquantity)

(233a)m -64 .7127 ~S0.,. 8808 « 46 l1d5 =lFy 3086 =184 T2 =]R81 addl «lys abds —les.8500 140, 0eE2 =10 26508 s Lk il ol (2358
Electricity generated by wind turbines (Appendix M) (negative quantity)

(234a)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (234a)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)

(235a)m 0.0000 0.0000 0.0000 0.0000 0.0000 D G000 U G0 0.0000 0.0000 0.0000 0.0000 0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative 1f net generation)

e aveim 00000 0.0000 Bechenone 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 000 [(235c)
Electricity generated by PVs (Appendix M) (negatlive quantity)

Rt ol g g S ~dg. 8958 SPRLETAT ~20LEE3T ~385.T038 375888304 ~369.09090 -293.861F SL8R.ETES =il RS T s ~B LFS04 [2E3N)
Electriclty dgenerated by wind turblines {(Appendix M} {(nhegatlve dJuantity)

(234b)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (234b)
Eleciridity dgengrataed by hvdro—aledirld generaters (Appeiidix M) (négative guantiti)

iz e DT 0.0000 EiNa Kad e 0.0000 0 O 35 BP0 0.0000 0.0000 U 000U 0.0000 0 ¢y 0 <B00 208k
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative 1f net generation)

L2 sl AR 0.0000 G2 A Gl 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 200 0.0000 ] LY caxaEeh
Annual totals kWh/vear

Space heating fuel - main system 1 1461.1392 (211)
Space heating fuel - maln system Z 0.0000 (213)
Space heating fuel - secondary 0.0000 (215)
Efficiency of water heater 150.4000

Water heating fuel used 1lo60.1968 (218)
Space cooling fuel D 000 (2271)

Electricity for pumps and fans:
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nechanlical ventilation fans (SFP = 0.6500) 348.0636 (230a)
Total electricity for the above, kWh/vear 348.0636 (231)
Eleobrrelty fTon Lighterng foalsdlated an Apperndrx [ Sad BEGY Elal)
Energy saving/deneration technologies (Appendices M ,N and Q)
PV generation ~3707 .9236 (233)
Wind generation U.0000 (234)
Hydro-electric generation (Appendix N) 00000 235a)
Electricity generated - Micro CHP (Appendix N) 0.0000 (235)
Appendix Q - special features
Energy saved or generated -0.0000 (236)
Energy used 0.0000 (237)
Total delivered energy for all uses =11 .9302 (238)
10a. Fuel costs - using BEDF prices (572)
Fluel Fuel price Fuel cost
kwh/vear /KWh £/vear
Space heating - main system 1 1461 .1392 26.0600 380.7729 (240)
Total COZ assoglated wilth communlty sSysLems G T I N
Water heating (other fuel) 15681868 2. D0 406.5873 (247)
Energy for i1nstantaneous electric shower(s) U.0000 26.0600 00000 (Z2d1a)
Pumps, fans and electric keep-hot G AT G DR 26,0600 90 . 054 (248)
Energy for lighting STl SN S 26.0600 865.1104 (250)
AddlitTienal standing charges 0.0000 (221)
Energy saving/deneration technologles
PV Unit electricity used 1n dwellling e e B O6 T 26.0600 -408.4895
PV Unit electricity exported -2140.4273 5.8100 ~124 3588
Total -532.8484 (252
Total energy <Cost 30 3d18 £255)
1Z2a. Carbon dioxide emissions - Individual heating systems i1ncluding micro-CHP
Energy Emission factor Emissions
kiwh/vear kg C0O2/kWh kg CO2/year
Space heating - main system 1 lLadB k1592 B LD83 231 s3ld2 cehl)
Total COZ assoclated with community systems 0.0000 (373)
Water heating (other fuel) L6l .. L0968 G G Zlo .8.Lih 204
Space and water heating 451.1287 (265)
Pumps, fans and electric keep-hot 2 80636 o Tag 48 o 2587 (2el)
Energy for lighting ET e LS 0.1443 47.1376 (268)
Energy saving/generation technologilies
PV Unit electricity used 1n dwelling w il kL S 0.1336 w8
PV Unit electricity exXported -2140.4273 il2 08 408 Jihabhd
Total -468.1319 (269
Total COZ, kg/vyear 78.4151 (272)
138« Primary energy -— Individual hedbing systems indcluding micro-CHP
Energy Primary energy factor Primary energy
kWwh/vear kg CO2/kWh kWwh/vear
Space heating - main system 1 1461 .1392 1 ooebl 2317 3816 (213)
Total COZ assoclated with community svstems 0.0000 (473)
Water heating (other fuel) ) ST AN 52 Lo 002 2L L wa Sty 28
Space and water heating 4690.3914 (279)
Pumps, fans and electric keep-hot 2d48.0636 Lo e 226 .9506 t281)
Energy for lighting ET e LS L. 58 e 500.5407 (282)
Energy saving/generation technologles
PV Unit electricity used 1n dwelling L o .50 ... L5 e =234l E2E
PV Unit electricity exported =21 40 425 0.4435 =949 2178
Total -3290.4460 (283)
Total Primary energy kWh/vear 2427 .4366 (286

(MEMDecenttalilised, Datasheet: tobal 'watage = 28.2300, Toval ILlow = 45.0000, SEP = 0.6500])

= & P
Current enerqgy efficiency rating: A 92
Current environmental 1mpact rating: A 99

N Solar water heating
U Solar photovoltalic panels
V2 Wind turbine

Recommended measures:
N Solar water heating

Recommended
Already installed
Not applicable

SAP change Cost change
+ Ll -£ 71

COz change
-39 kg (49.8%)

Energy Environmental
Typlcal annual savings efficiency 1mpact
Fecommended measures
Solar water heating ki 0.22 kg/m? A 93 A 95
Total Savings £71 0.22 kg/m?
Potential energy efficiency rating: A 93
Potential environmental 1mpact rating: A 90

Fuel prices Tor cost data on this ‘page Trom databases revision number ai: TEST (80 May Z029)
Recommendation texts revision numnber 6.1 (11 Jun 2019)

Tvpical heating and lighting costs of this home (per year, South East England) :

SA
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i rEnt Boternuiral Saving
Electricity £.963 £880 £.84
Space heating ;i WD £14 .95 —=F ]
Water heating £.407 £308 S AMELE
Lighting £8E £.85 £
Generated (PV) —-£ 533 ~£020 —£17
Total cost of fuels £450 £360 £
Total cost of uses £430 £360 £72
Delivered enerqgy —0 kWh/m? -2 kWh/m? 2 KWh/m?
Carbon dioxide emissions 0.1 tonnes 0.0 tonnes 0.0 tonnes
CO2 emlssions per m? 0 kg/m? 0 kg/m? 0 kg/m?
Primary energy 14 kWh/m? 12 kWh/m? 2 kKWh/m?

SAP 10 WORKSHEET FOR New Build (As Deslgned) (Mersion 1lD.Z2, Eebruary 2022)
CALCULATION OF ENERGY RATING FOR IMPROVED DWELLING

Area Storey height Volume
Maln dwelllng (T2 ) (101} (m3)
Ground floor 92 .0000 (1b} X 2.4000 (2b) = 220.8000 (1b) - (3b
First floor g2 .0000 (1cy % 2.0600 (2c) = 218 1208 (le)y = (3¢
Total floor area TFA = (la)y+{lb)+{lc)y+{1d)+{(le) ... {10} L0 TR (4
Dwelling wvolume (J3a)+ (3D)+ (3e)+ (3d)+ (3e) s (3D) = d38 .2200 (39)
2. Wentilation rate
m3 per hour
Number of open chimnevs g * 80 = 0.0000 (&a)
Number of open flues g = 20 = U.0000 (&b
Number of chimneys / flues attached to closed fire 0 * 10 = 0.0000 ({(&ac)
NMumber of flues attached To solid fuel boller 0 * 20 = 0.0000 (ead)
Mumber of flues attached Lo other heater 0 * 35 = U0.0000 (&e)
Number of blocked chimneys 0 = 20 = 0.0000 (&f)
Number of 1ntermittent extract fans g * 10 = 0.0000 7a)
Number of passive vents o * 10 = 00000 E35)
Number of flueless gas fires g = 40 = 0.0000 (7c)
Alr changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+({6c)+(6d)+(6e)+ (6f)+ (6g)+(Ta)+ (7b)y+(Tc) = 0.0000 / (B)y = 0.0000 (8)
Pressure test Yes
Pressure Test Method Blower Door
Measured/design APS0 4.0000 (17
Eibad b aEasin. pats 0.2000 (18)
Number of sides sheltered 1 {19}
Shialtar Tacbor t20y = @ == (0.8 ¢ L8] = 0 .9250 (20
LinfidlEration: Fakte adjiustad Lo JAntlide ghelter [acter (21y = (18)y x (20) = 0.1850 (21)
Jan Feb Mar Apr Mayy Jun F1d: g Sep i Now Dec
Wind speed 5:1000 5.0000 4.9000 4.4000 4.3000 38000 38000 3¢ 008 4.0000 4,.3000 4.5000 4d 700 (22)
Wind factor | 200 L. 25400 L. 22hmD 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (2Z2a)
Adj 1nfilt rate
U2 3000 B 23713 U.2266 2035 0.1989 0.1758 0.1758 B 17T 0.1850 0.1989 0.2081 0.2174 (22b)
Mechanical extract ventilation - decentralised
If mechanical ventilation 0.5000 (23a)
If exhaust ailr heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)), otherwlse (Z23b) = (23a) 0.5000 (23b)
Effective ac 0.5000 0.5000 0.5000 a.5000 0.5000 0.500¢0 U200 0.5000 0.5000 0.5000 0.5000 0.2000 {(25)
J. Heat losses and heat loss ‘paramster
Element GIroSss Cpenlngs NethArea U-value A XU K-value A X K
Main dwelllng me m2 m2 W/mZK W/ K kJ/m2K kJ/K
fd | S0 1.4000 2 ..04d60 (26
W 39.4800 1. 1450 45.2061 (27
gf G2 .0000 0.1200 11.0400 (28a)
External Wall 1 147 .0000 41.3700 105.6300 0.2100 LG 7 (29a)
o-f Elaw poof 10.0000 10.0000 0.1200 1.2000 (30
sloped roof 8.0000 g.0000 0.1400 Tl 2810 (30
Flak, & Jo.8000 T5.8000 0.1100 8.33810 Coal
Total net area of external elements AumfiA, m2) LS 2 S TR AR C31)
Fabric heat loss, W/K = Sum (& x U) (25 2 2 2 6300 F 132 = O Tt g4 33
Maln dwellilng
Party wWall 1 50 .0000 0.0000 0.0000 (529
Thermal mass parameter (TMP = Cm / TFA) 1n kJ/m2K 250 . 0000 t35)
List of Thermal Bridges
Kl Element Length Psli-value Total
E2 Other lintels f(including other steel lintels) 0.0000 0180 0.0000
B Srl.l 0.0000 0.01a0 0.0000
E4d Jamb 0.0000 B B0 0.0000
ELH Ground floor (normal) Al G000 i G5 Si Fhel
E6 Intermediate floor within a dwelling 39.0000 U.0080 0.3120
E10 Eaves (i1nsulation at ceiling level) 0.0000 0.0480 e BEEEE
E1ll Eaves {(1nsulation at rafter level) e DA 0 04770 0.0000
El2 Gable (insulation at ceililing level) 0.0000 0.0560 0.0000

SAP 10 Online 2.22.1

Page 20 of 27



O

elmhurst
enerqgy

Full SAP Calculation Printout N\

El>s Gable {(insulation at rafter level) 0.0000 0.0580 0.0000
Ela Corner (normal) 0.0000 0.0400 0.0000
E17 Corner {(inverted - 1nternal area greater than external area) 0.0000 -0 .0680 -0.0000
Rl Head of roof window 0.0000 0.1200 0.0000
FZ 514, BE THEE “WEndon 0.0000 0= 1260 0.0000
E3 Jamb of roof window 0.0000 0= 1200 0.0000
Eld Flat rootf 0.0000 0.04da0 0.0000
El8 Party wall between dwellings 0.0000 U.0360 U.0000
Thermal bridges (Sum{L x Ps1) calculated using Appendix K} 2.60880 (36)
Point Thermal bridges [56a)y = 0.0000
Total fabric heat loss (33) + (36) + (360ay = 94 .4204 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 X (25)m X (5)
Jan EFeb Mar ApI May Jun L AUg SEPR Oct Now Dec
(38)m T2 4218 T2 4218 T2 A7 8 724208 72 <4218 T2 28 T2 4218 F2.4218 T2t 218 T2 428 72 4218 72 4218 (38)
Heat transfer coeff
log.8422 1l66.8422 166.8422 log.8422 log.B8422 l66.8422 166 .8422 lo6g.8422 log.2422 1l66.8422 lag.8422 lo6.8422 (39)
Average = Sum({39)m / 12 = leg.8422
Jan Feb Mar Apr May Jun Jul Aug Sep Chavt Now Dec
HLP U S585 U. 23589 U 89585 0.8589 U.52589 .. 9588 U..953859 h..2E8Y 0.9589 U.9589 0.953%9 0.9589 (40}
HLP (average] 0.95889
Days 1n mont 31 28 a.l 300 31 30 31 31 300 a1 30 31
4. Water heating energy requirements (kWh/vear)
Assumed occupancy 2« 2ehe (a2
Hot water usage for mixer showers
81.1267 79,8847 16 0543 5.2 38 J2.7155 69.1860 66 .3943 69 .6579 71.2984 Fd o952 Ja.4358 81.0536 (dZ2a)
Hot ‘water usage for baths
L2258 S0.7545 200835 2H L TgTET 28.17486 268287 2589835 2F1353 2F. 7459 e Bend 30 . 2639 31.2011 (42b)
Hot ‘water usage for other uses
45.02473 45.3870 41.7498 4. L2 38 .4 753 S6.8380 36.8380 38 4. ES 40,1125 41.7498 43 Lo3E T 45 . 8243 (d2c)
Average daily hot water use (litres/day) 1.44 J6FF5 [43)
Jan Feb Mar Apr May Jun Jul Aug Sep ot Now Dec
Dally hot water use
1573763 154. D262 149.8879 144 .43086 13S9.3654d 132+ 9527 1252 1559 15352725 13%. 15773 T dE . hl b 152 . 0863 157.2789 {(44)
Energy: conte 231.6855 A03.8078 214.1868 1688 .6625 179.5864 153 a5d ld2  FBI13 Las . 2188 1lal.4161 187.5242 2l 5503 220 9756 (45)
Energy content (annual) Total = Sum{dh)m = e a0 W W) L
Distribution loss (deym = 0.15 x®x (45)m
34,7529 J0.5712 a2 .lesl 28 2994 26,9380 23.0633 21.4181 £253.8827 2.2 124 28.1286 J0.8326 34,6463 (46)
Water stortage lyuss:
Store volume 250.0000 (47
a) If manufacturer declared loss factor 15 known (kWh/dav) : 2 v22808  (48)
Tahiperaiire [goeol fron "Taole 2b U.5400 (49)
pitEr (48 Br 541 1% (B%) 1 .1988 (55)
Total storage 1loss
37.1a28B 33.5664 . l628 So..9640 37.1628 S3h.96d0 37.1628 37.1628 35.5640 37.1628 35.9640 37.1a28 {(ho)
If cylinder dontains dedicated sclar storage
37.1a28 33.5664 37.1628 309640 37 16208 e gedl) 37.1628 Shel 628 35.9640 37.1628 35.9640 3% 1628 (57T
Primary loss 23 .2624 3 21.8667 15.75864 10.4681 O 8055 10 .23585 11.1660 17,1081 41.8667 22 cal20 23.2624 (H9)
Combbl loss 0.0000 0.0000 0.0000 0.0000 0.0000 0. 0000 0.0000 0.0000 0.0000 0. 0000 0.0000 0.0000 (6l
Total heat required for water heating calculated for each month
292 1111 258 .3854 213.2167 240 .3849 223 2133 199.6247 190.1856 207 .5470 214.4892 246.5037 264 . 0263 291.4008 (62)
WWHER S 0.0000 0.0000 0.0000 0.0000 0.0000 0. 0000 0.0000 0.0o000 0.0000 0.0000 0.0000 0.0000 {(e3a)
PV diverter —-0.0000 -0.0000 =L DE00 —-0.0000 —-0.0000 —-0.0000 —-0.0000 —-0.0000 —-0.0000 St M HERH D -0.0000 —-0.0000 {&63b)
Aperture area of solar collector 5 400808 (HL)
Zierere lapaa qevn | 1 evevbiege onf Y pelsesrieny 0. 8000 EBZ)
Collector danear hicat. loss goofficrsnl 1.8000 (H3)
Collector Znd order heat loss coefficient 0.0000 (H4)
Collector loop efficiency 0.9000 (HS)
Incidence angle modifier 1.0000 (HS)
Overshading factor O.8000 (HS)
Overall heat loss coefficient of system 6.5000 (HI1O)
Heaw Joss woeilficient o ol legtor ooy S3.9667 (H11)
Dedicated solar storage volume +5 L0000 ¢HLZ2Y
Effective solar volume g5 8000 (H14%
Reference volume 22e ERoh Lo
Storage tank correction coefficient I .53161 CHILE)
Heat delivered To hot water 594 .0627 (HZ24)
Heat delivered to space heating 0.0000 (HZ9)
Selar 1nplic 2594 .0627
Solar i1nput —-0.0000 -10.0412 =D g o Ld2d =104 25315 =20+ 06533 827 150 -82.4650 =0l 52 57 Al O ) =4 ¢ OE0 -0.0000 {&63c)
FGHRS 0.0000 0.0000 0.0000 g i 0.0000 0. 0000 0.0000 0.0o000 0.0000 0.0000 0.0000 o.0000 {(6e3d
Cutput from w/h
E 0 i B () 248.34472 220.8614 162 .2421 122 .6858 104 .5614 98 .0706 1258820 159 2656 2Rk T283 264 .0263 291.4008 (a4d)
Total per vear (kWh/vear) = Sum({6d)m = 2311.07596 {(64d)
FElectric showeri(s)
0.0000 0.0000 0.0000 0.0000 0.0000 0. 0000 0.0000 0.0o000 0.0000 0.0000 0.0000 0.0000 {(eda
Total Energy used by i1nstantaneous electric shower (s) (kWh/vear) = Sum(é6da)m = 0.0000 (ada)
Heat gains from water heating, kWh/month
1253757 T1l. 4282 118 ..4407 104 .1082 97 8172 8BSl 85.3954 Ol..6031 96. 1254 18:%.5754 L5263 125 1396 (65)
5. Internal galins {(see Table 5 and 5a)
Metabolic gains (Table D), Watts
Jan Feb Mar Apr May Jun Jul Aug SEep QoL Now De
(66 m 178.0740 178.0740 178.0740 1. F8.0 740 178.0740 178.0740 178.0740 178 .0740 178.0740 178.0740 178.0740 178.0740 {(66)
Lighting gains f{(calculated 1n Appendix L, equation L9 or L%a), also see Table 5
452320 41.0635 S asadh] Dl B 18.8988 The S851 17.2401 2240893 30,0777 a8 1906 44 5741 475177 (67)
Appliances gains (calculated 1n Appendix L, equation L13 or Ll3a), also see Table b
EN 5 N LGS 521.1846 507 .6960 478 .9801 44, .735316 408.60631 5oy IS E BGE ) 3B 0. 2500 594.039]1 g2l a bl 409 . 0035 493 .0720 {(68)
Cooking gains (calculated 1n Appendix L, edquation L15 or Llb5a), alsc see Table o
55 . 103 h&5. 7753 5071753 5T T3 5. 7153 55, 1F53 55 D3 55 . 7753 55,7753 b, 7753 55,7753 55,7753 (69)
Pumps, fans 3.0000 5. OO0 3.0000 3.0000 S.0000 0. 0000 0.0000 0.0000 0.0000 S3.0000 S3.0000 3.0000 ¢70)
Losses e.g. evaporation (negative values) (Table 5)
-118.7160 -118.71e0 -=-118.7160 -118.7160 -118.7160 -118.7160 -=-118.7160 -118.7160 -118.71e0 -=-118.7160 -118.7160 -118.7160 (71}
Water heating gains (Table 5)
1685158 165 8157 158 .1944 144.5847 133 dF47 12197 LD 114.7788 231224 133 5138 147.2987 LS .85 TE 168.1983 {(72)
Total 1nternal gains
848 .7137 8d6.1972 818.4188 Te66.9904 711.2384 ael. 7225 6533 .0553 6dl.2 155 bi2.7632 T26.3576 781.6085 8260 .9214 (}3)
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[Jan] Area Sol.at TIns q FF Access Zalns
I Table 6a Sspecific data opecl Tl «lata factor W
W/ m2 or Table 6b or Table o6c Table 6d
North 16.4500 16334 0.6300 0.7000 = a2k 9. 4250 (74)
South 15.2600 d6.7521 O.a300 0.7000 1.0000 283.1630 (78)
West F T O e W W O0.6300 0.7000 1.0000 b0 .5689 (80}
ool WL s I I, O L4, 9021 Lall. 50898 1lsld_ sefrF 1552 .8263 2 1348.8033 Lds8l.bezd l1i3ld.liss LLl5. 0548 TEE. 1213 doa. 3122 3922 Jabd2 (335

Total gains 12618730 1561103 2ABZ9. 7286 2081..53381. 2243.5647 2210.50278 211471717 1955.3213 1787.8580 1525.07%94 1A278.4207 1175.2856 (84)

7. Mean 1nternal temperature (heating season)

Temperature durling heating periods 1n Che liwving area from Table &, Thl (C) 21.0000 (82)
Utilisation factor for gains for living area, nil,m (see Table %9a)

Jan EFeb Mar ApI May Jun L AUg SEPR Oct Now Dec
tau 72 .4237 T2 42357 TR wdiZad Fa.4237 d2 4237 72.4237 72 .4237 72 .4237 72.4237 F 25T 72 .4237 T2 4250
alpha Dbl Ts SaEY S REn SRl S Sy piey B RO DEbane Ers e N D Baay Hibday Spb i D iBRas
util living area

0.9946 0. 9816 0.9438 0.8402 0.6645 0.4794 0.3467 FGEC RS U.6254 B O026 0 8658 0.9963 (86)
MIT 20.2137 20.3946 LA 5 208 LS =0 517 20.9420G 20.9463 20.9458 2l D505 2. T ES 20.4399 20.1674 (387)
T 2 2l il s BTG et I B o 2 8 o i 20 178 28 2 il 0 28 s BT 2 T 20 GG 28 T8 ae
util rest of house

0.8925 0. 9GBS 0.9286 0.8046 0.5101 0.4150 0.2774 0.3170 0.3529% 0.8 7% 0.9807 05951 169
MIT 2 i PR s 19.4262 LO 8Bl LS8R A0 LTS 20.0474 2 e B3 20.0491 2l Uoas LI BEs s 19.4854 L3 L3888 30
Living area fraction fLA = Living area / (4) = 0.0977 (91)
MIT 19 . 23 15, 5205 L9, Toils 20 L 20.1145 20.1349 21 . 1360 20.1367 2. 1255 19, 370y 1 S8 En 19.23%94 (92)
Temperature adjustment 0.0000
adjusted MIT 18 2852 18- 52086 LB SHeTFE 200 G153 20.1145 20.1349 201360 21307 20 1285 1.2 9958 LS S873d 19 2398 (B3

Jan Feb Mar Apr May Jun Jul Aug Sep et Now Dec
Ueala sgElan Do 90 7 0.9720 .2el 9 D.3001 U 6088 U.d162 B ... 3 L85 Bt 3 U.389642 U .9 20 D 2830 (84)
Usefid: gaans 12884878 1817 3422 16867728 '1665.300% 1888 2520 BZ D b8 588 .85683 5228883 98%. 8641 13LTF.80de L1248 5836 ALATL 5723 (85
ExXT Temp. 4.3000 4.9000 6.2000 5 .9000 11.7000 14.6000 lo.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W
25023158 2439. 3337 Z216.8530 18545082 14038881 9234572 58901021 6234414 10554863 1364.2931 20818726 2508 20105 (87
Space heating kWh

931.4657 619.6051 394.3844 Liga ey 2SR 0.0000 0.0000 0.0000 0.0000 183 . R 98s 600.0329 995.1961 (%98a)
Space heatling regquilrement - total per vear (kWh/yvear) 3886.7236
Solar heating kWh
-0.0000 -0.0000 s, DL s VNN -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 s, IO -0.0000 -0.0000 {(98b)
Solar heating contribution - total per vear (kWh/vear) 0.0000
Space heating kWh
931.4657 619.6051 394.3844 Lda .22 0] 6. olids 0.0000 0.0000 0.0000 0.0000 18, 2985 600.0329 990 . L2961 t98e)
Space heating requirement after solar contribution - total per vear (kWh/vear) 3886.7236
Space heating per mZ2 (98¢c) / (4) = B2 3EHE (55
9a. Energy requirements - Individual heating systems, 1ncluding micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from maln system(s) 1.0000 (202)
EffiLegrency ©f fugin Bpdce Oealbing system L (L %) 219.3000 (200)
Efficiency of maln space heating syvstem 2 (1n %) 0.0000 (207)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Jan Feb Mar ApT May Jun Jul Aug Sep Oct Now Dec
Space heating requlrement
931.4657 619.6051 394.3844 L e oy 2 AR 0.0000 0.0000 0.0000 0.0000 loed . 2965 600.0329 9o I9el (58]
Space heating efficiency (mailn heating system 1)
2 18 S 000 218, 3000 2185000 2193000 21 95000 0.0000 0.0000 0.0000 G 0000 2185000 21 93000 219.3000 (210)
Space heating fuel (main heating system)
424 .7449 e 950 T ST G2ialilaa 12 Lo 0.0000 0.0000 0.0000 0.0000 83.5834 T whl 158 8088 vl
Space heating efficiency (maln heating system 2)
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (212)
Space heating fuel (mailn heating system 2)
0.0000 0.0000 0.0000 0.0000 0 <E0E0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (213)
Space heating fuel (secondary)
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement

DB A 248.3442 220.8614 1G22 L2 Gmne 104.5614 98 .0706 L a0 189, 9556 Pl RS 264 .0263 291.4008 (64)
Efficiency of water heater LY 4000 218
(217)m 150.4000 190.4000 190.4000 150.4000 120.4000 190.4000 190.4000 150.4000 190.4000 190.4000 190.4000 190.4000 (217)
Fuel for water heating, kWh/month

1524197 130: 4328 LS. B985 SHE I B, 64.4358 54.9167 5L BT 55.6943 84.0155 L5 2558 38 5583 153.0467 (219)
Space coolling fuel requirement
a2 L o 00,0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 ICRAREDY 0.0000 0.0000 (221)
Pumps and Fa 3855 FZ. 838 B8 58 B8 E3 3635861 381838 SHLMEs 151 6 3L 35 1833 6. 3561 5 R 3% 258L 281
Lighting 40.4673 52 4643 222505 2l ol T hh 165420 135145 15 080T 186147 285 A6 354280 31 JhEel 41 .5920 (232)
Electricity generated by PVs (Appendix M) (negative quantity)
(233a)m Bl REE —ie B8NS —EsealidE s=lelens wlde LUkl 2LES.S0eE  =Hh.S 90 8T8 Hlae iy =008 S RO -46.0611 (233a)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234a)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (234a)
Electricity generated by hydro-electric generators (Appendix M) (negatlve quantity)
(235a)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N} (negative 1f net generation]
Rl Sea g 6] o 00,0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 ICRAREDY 0.0000 0 LEBRER (a5
Electricity generated by PVs (Appendix M) (negative quantity)
(233b)m — L Hxdan ~42¢ 4dby TR T T4 ] =20Yd074 =3F11ls953] ~326486680 =316:8840 -258044903 —159:¢¥cld e el wide o Y =12 101 [(Eidh]
Electricity Jenerated by wind tTurbines (Appendix M) (negative quantity)
(234b)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (234b)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235b)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (235b)
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Blegtridlity geed. o et glegirdclty genesbated by nmicro=cHP

Q\'o

(Appendix N) (negative 1f net generation)

L2354 m 0.0000 0.0000 0.0000 38000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 03608 cL35d)
Annual totals kWh/vear
Space heating fuel - main system 1 Litgs oals @211
Space heating fuel - maln system 2 0 SB000 243
Sspace heating fuel - secondary 0.0000 (215)
Efficiency of water heater 150.4000
Water heating fuel used Ll B a5
Space cooling fuel 0.0000 (2213
Electricity for pumps and fans:
(MEVDecentralised, DataSheet: total watage = 29.2500, total flow 42,0000, = 0.e200)
mechanical ventilation fans (SEP 0.6500) 348.0636 (230a)
pump for solar water heating 60.0000 (230qg)
Total electricity for the above, kWh/year 428 .0636 (231)
Electricity for lighting (calculated in Appendix L) 326 $BY3Y (957
Energy saving/generatlon technologies (Appendices M ,N and Q)
PV generation -32608 .2753 (233)
Wind generation 0.0000 (234)
Hydro-electric generation (Appendix N) 0.0000 (23b0a)
Electriclity generated - Mlicro CHP (Appendix N 0 S0E00 2350
Appendix © - special features
Energy saved ob Jgenerated = S0 C230)
Energy used [ S0E00 23T
Total delivered energy for all uses 472.2163 (238)
10a. Fuel cuosts - uUsing Table 12 prices
Fuel Fuel price Fuel cost
kKiwh/vear o/ kWwh f/vear
Space heating - main system 1 LT 725510 16.4900 292 220075 240
Total COZ assoclated with community systems 0.0000 (473)
Water heating (other fuel) 12138023 16.4900 200 1loeh 243
Energy for i1nstantanecous electric shower (sS) 0.0000 16.4900 0.0000 (247a)
Pumps, fans and electric keep-hot 2 80636 16,4900 o gateeel [l
Pump for solar water heating s0.0000 16.4500 13.1920 (249)
Energy for lighting 3250835 16.4900 85 L8808 (250
Additional standing charges 0.0000 (251)
Energy saving/generation technologies
PV Unit electricity used 1in dwelling =1415.5501 16.4900 -233.4308
PV Unit electricity exported =1 857 . 6852 5.5900 -103.56501
Total R0 Y C2AR2
Total energy cost 279.8606 (252
11a. SAP rating - Individual heatind systems
Energy cost. deflator {(Table 12j: 0.3600 (226
Energy cost factor (ECE) [ #2565 % 56 & [ w45H.0] = 0 .86l 2]
SAP value D2 0427
SAP rating (Section 12) G353 (258)
SAP band A
l2a. Carbon dioxlide emissions - Individual heating systems 1ncluding micro-CHP
Energy Emission factor Emissions
kKWwh/vear kg COZ/kWh kg COZ2/vear
Space heating - main system 1 1772.3318 0. 15¥F5 279.0868 (261)
Total COZ aAssoplated Wil CommUmlty SYSLEms 0.0000 (373)
Water heating (other fuel) 12158023 0.1450 L35 B586 (264d)
Space and water heating 455 0404 (263)
Pumps, fans and electric keep-hot 428.0636 SOMEG S a8 BT (28l
Enerqgy for lighting 3285930 0.1443 47 .1376 (268)
Energy saving/generation technologies
BV Unit electricity “wsed 4h dwelling =1 in.. 5501 LML e G =138 .33 1L
PV Unit electricity exported =1 887 6857 L TE 08 o A e
Total -413.1009 (269)
Total COCZ, kg/vear 148.4548 (272)
COZ emlsslons per me 0.8500 (273)
ET wvalue 90 .0%916
Bl Eatarig GG (274)
ET band s
SAP 10 WORKSHEET FOR New Build (As Deslgned) (Mersion lD.Z2, Eebruary 2022)
CALCULATICON COF EPC CCOSTS, EMISSIONS AND PRIMARY ENERGY FOR IMPROVED DWELLING
1. Overall dwelling characteristics
Area Storey height Volume
Maln dwelllng (T2 ) (101} (m3)
Ground floor 9200008 (1b) X 24000 12b) = 220 eell (Ibi = (3b)
P e, B 8:2.. 0000 ALl X a2 = ok k20l ClEYr = Log
Total floor area TFA = (la)y+{lb)+{lc)y+{1d)+(le) ... {10} 170 TR (4
Dwelling wvolume (J3a)+ (3D)+ (3e)+ (3d)+ (3e) s (3D) = d38 .2200 (39)
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m3 per hour
Number of open chilmnevys 0 # 80 = 0.0000 (B6a)
Number of open flues 0 = 20 = 0.0000 (&b
Number of chimneys / flues attached to closed fire o * 40 = 0.0000 (&6c)
Number of flues attached to =0li1id fuel boiller 0 * 20 = U.0000 (ead)
Number of flues attached To other heater 0 * 3h = 0.0000 (6e)
Number of blocked chimneys o * 20 = 0.0000 (&f)
Number of 1ntermittent extract fans o * 10 = 0.0000 (7a)
Number of passive vents o * 10 = 00000 35
Number of flueless gas fires o * 40 = 0.0000 (7c)
Alr changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(eb)+(6c)+(o6d)+ (6e)+ (6f)+(6q)+ (Ta)+ (Tb)+({7c) = 00000 & 1458 = 0.0000 (8)
Fressure test Yes
Fressure Test Method Blower Door
Measured/design APS0 4.0000 (17
Infiltration rate 0.2000 (18
Number o©of s51des sheltered 1 £19)
Shelter factor L2RrE = JQ = [8.375 5 ploy] = 02250 28]
Infiltration rate adjusted to include shelter factor (21 = (I8) % (207 = 0.1850 (21)
Jan Feb Mar ApT May Jun Jul Aug Sep Oct Now Dec
Wind speed 4.8000 4.5000 4.4000 39000 3.59000 3.6000 3.7000 320000 S 1aan 4.0000 4.1000 4.4000 (229
Wind factor 1.2000 L. [25] 1.1000 0..9 750 0.9%50 0.9000 0.9250 0.8750 .. 9250 1.0000 1.0250 1.1000 (2Z2a)
Ady infilt rate
w2220 0.2081 0.2035 0.1804 0.1804 0.1665 Dl 7177 0.1618 0.1711 0.1850 0.18586 0.2035 (22b)
Mechanical extract ventilation - decentralised
If mechanical wventilation 0D.5000 (23a
If exhaust alr heat pump using Appendix N, (23b) = (23a) X Fmv (equation (N5)), otherwise (23b) = (23a) 0.5000 (23b)
Effective ac 0.2000 0.5000 0.5000 0.5000 0.2000 0.5000 0.5000 0.2000 0.2000 0.2000 0.2000 0.2000 (235)
3. Heat losses and heat loss parameter
Element Gross COpenings NetTArea U-value A x U K-value A X K
Main dwelling mz m2 m2 W/m2K W/ K kJ/m2K kJ/K
fd 1.8500 1.4000 2 .5460 (26)
W 39 .4 800 1. 1450 45.2061 (27 )
gL 520000 01200 11.0400 (28a)
External Wall 1 147 .0000 41 .37 00 105.6300 0.2100 22 L BED (250
gf Elal 2ot 10.0000 LG 000 0.1200 L2000 (30}
sloped roof 8.0000 8.0000 0.1400 Ts1 200 F a3l
Tlat. JH.8000 75.8000 0.1100 8.3380 (30}
Total net area of external elements aAumfiid, msl) e (k)
Fabric heat loss, W/K = Sum (A x U) (Z26) .« (301 + [(32) = O . 52d (33
Main dwelliling
Party wWall 1 50.0000 0.0000 0.0000 (32
Thermal mass parameter (TMP = Cm / TFA) 1n kJ/mZK 250 0000 [(35)
L1st of Thermal Bridges
Kl Element Length Psl~valie Total
EZ2 Other lintels (1ncluding other steel lintels) 0.0000 0.0190 0.0000
Ea S1 11 0.0000 0.0160 0.o0000
E4d Jamb 0.0000 0.0170 0.0000
ELH Ground floor (normal) 44,0000 0.0540 2w 3960
E6 Intermediate floor within a dwelling 39.0000 0.0080 0. 3120
E10 Eaves (insulation at ceiling level) 0.0000 0.0480 0.0000
Ell Eaves {(i1nsulation at rafter level) 0.0000 0.0410 0.0000
El2 Gable (insulation at ceiling level) 0.0000 0.0560 0.0000
El>: Gable {(1nsulation at rafter lewvel) 0.0000 0.0580 0.0000
Ela Corner (normal) 0.0000 0.0400 0.0000
E17 Corner (inverted - 1nternal area Jreater than external area) 0.0000 -0 .0680 -0.0000
Rl Head of roof window 0.0000 0.1200 o.0000
RZ2 S111 ¢of roof window 0.0000 0= 1208 0.0000
R3 Jamb of roof window 0.0000 0.1-200 0.0000
Eld Flat rootf 0.0000 0.0460 0.0000
Els Party wall between dwellings 0.0000 U.036(0 0.0000
Thermal bridges (Sum(L x Psi1) calculated using Appendix K} 2.6880 (36)
Point Thermal bridges J6a) = 0.0000
Total fabric heat loss (33) + (36) + (360ay = 94 .4204 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 X (25)m X (D)
Jan Eeb Mar Apr Mayy Jun L AUg SEPR Oct Now Dec
(38)m F24218 Tl 4218 FT2.4218 724218 72 42718 7124218 F242183 T2 d 218 T2 4718 724218 72 4218 72 24218 (38)
Heat transfer coeff
l66.8422 lo6.8422 l66.8422 log.8422 loo.8422 loe.8422 166 .8422 lo6.8422 le6.8422 lo6.8422 log.8422 lo6.84d22 (39)
Average = Sum({39)m / 12 = leg.8422
Jan Feb Mar Apr May Jun Jul Aug Sep Chavt Now Dec
HLP U 9559 U. 2589 U858 HEm Vs ou 0.2389 [...952865 0.9589 .. 2589 0.9589 8580 0.950849 0.95859 (40}
HLP (average] 0.9589
Days 1n mont 31 208 al 30 3l 30 31 30 3l 30 31
4. Water heating energy requilrements (kWh/vear)
Azsumed occupancy 2« 20T9 (42
Hot water usage for mixer showers
81.1267 79,8847 78.0543 T 2 3ed F2.7155 6. 18610 b6 .35943 69,6078 71,2994 4 o hL 7 78 .4358 81.0536 (42a)
Hot ‘water usage for baths
3l 2258 30.7545 30 0839 RS TTET 28,1746 26,9287 208835 271393 2 745 28.9804 30 2839 31.2011 (42b)
Hot water usage for other uses
45.0243 43.38710 41.7498 a0, Ll 2E 38.4753 36.8380 36.8380 3 B e T 40.1125 41.7498 43 oD 45.0243 (42¢)
Average daily hot water use (litres/day) 144 J6FF5 43)
Jan Feb Mar Apr May Jun Jul Aug Sep et Now Dec
Dally hot water use
1373766 154. 0262 1458875 144 .4306 1539.3654 1328527 1292 1559 1552725 15%: T58 Td5 5704 152 .08686 127.2789 (44)
Energy conte 231.6858 203.8078 214.1868 188.6625 179.5864 153.7554 ldz , F8713 LS, 2183 le6l.4161 187 . 5247 2055503 230 .9736 (45)
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Enerdgy content (annual) Total = Sum{ds)m = 2208 15656
Distribution loss (d6im = 0.15% x (4571
34 . 7529 S 5112 32 1280 282904 26,9380 23.0633 21:4181 23 w8827 24,2124 28.1286 30 :B326 34,6463 (46}
Water storage loss:
Store volume 250.0000 (47)
a) If manufacturer declared loss factor 1s known (kWh/dav) : 2.2200 (48)
Tenmperature factor from Table Zb 0.5400 (49)
Enter {49} o (54) I1. H3) 1 18988 (55
Total storage loss
37.1la2s 33.5664 37.1628 35.9640 37.1628 55,9640 37.1628 37.1628 35.9640 37.1628 35.9640 37.1628 (hHho)
If cylinder contains dedicated solar storage
3Tl 823 33.5664 37.1628 359640 37 1623 S3h.59640 37 .1628 3F.1628 35.9640 37.1628 352.96410 37 1828 51N
Primary 1osSs 23.2624 21:081712 21.8667 15 1504 10 4881 G B0E S 10:2355 11.1660 17: 1051 21.8667 27«5 120 23 veb2d 1HhE
Comlzli loss 0,000 0.0000 0.0000 0.0000 0.0000 0. 0000 0.0000 0.0o00 0.0000 0.0000 0.0000 o.o00o00 (6l
Total heat reguired for water heating calculated for each month
292171711 £58.3854 213421672 243.3849 2294 J21 73 1996247 190.1856 20 FeBH4T0 214.4892 246.5537 264 . 0263 291.4008 (62)
WWHER S 0.0000 0.0000 0.0000 L. LT EL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 {(e3a)
PV diverter —-0.0000 -0.0000 -0.0000 —0.0000 —-0.0000 —-0.0000 —-0.0000 —-0.0000 —0.0000 -0.0000 -0.0000 —-0.0000 {&63b)
Aperture area of solar collector g BEOE  EETY
Zero-loss collector efficiliency 0.8000 (HZ)
Collector linear heat loss coefficient L B0RE oHE
Collector Z2nd order heat loss coefficient 0.0000 (H4)
Collector loop efficiency 0.9000 (HD)
Incidence angle modifier 1.0000 (He)
Overshading factor 0.8000 (HS)
Cwverall heat loss coefficient of svyvstem 6.5000 (HI1O)
Heat loss coefficient of collector loop 3.9667 (H11)
Dedicated solar storage volume FhH. 0000 (H1Z2)
Effective solar wvolume T8 0000 EH14)
Reference volume s LLLO0  ERLSA
Storage tank correcticn coeffigilent 1.31el (H1&)
Heat delivered to hot water 699 .3384 (HZ4)
Heat delivered to space heating 0.0000 (H29)
Solar i1nput 099 . 3364
Solar 1nput —0.0000 — L3 TH93 D2 D) =00.09520 =144 L0229 =llde86d00 2 =106.8612 -08.6464 =BF 32 d A oS n R —-0.0000 {(&63c)
FGHERS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 00000 00000 0.0000 0.0000 0.0000 o.0000 {(e3d)
DL, TEem Wik
s e 2446261 21 5. 038 145 . 4328 143 18944 87.9846 83.2244 108.590086 L7, Y385 2R ED 2618947 291.4008 (6d)
Total per year (kWh/vear) = Sum({6d)m = 2205.8038 (64)
FElectric shower(s)
0.0000 B B:0ED B BEED 0.0000 0.0000 0.0000 0.0000 0.0o000 0.0000 0.0000 0.0000 0.0000 {(eda)
Total Energy used by 1nstantaneous electric shower (s) (kWh/vear) = Sum(é6da)m = 0.0000 (ada)
Heat gains from water heating, kWh/month
5ok T T L 1d.. 4282 118.4407 104 .1082 OF .87 2 8.0 l81 Sh..d954 9l..6031 985. 1294 108 5754 L5 00808 1.2% 1. 396 65
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Feb Mar ApT May Jun Jul Aug Sep Oct Now Dec
(66 m 178 .0740 178.0740 178.0740 1430 Fa 0 178.0740 178.0740 178.0740 178.0740 178.0740 178.0740 178.0740 178.0740 {(66)
Lighting gains (calculated 1n Appendix L, eguation L9 or L2a), 4ls50 =see Table 5
46.2328 41.0635 S oeaah] D2 B 18.8988 T5e S5 17.2401 22,4093 30,0777 a8 1906 44 5741 47 5177 (67)

Appliances gains f(calculated 1n Appendix L, equation L13 or Ll3a), also see Table 5
S N S s D21.184%6 ETILTER T OREH 478.9801 442.7316 408.6631 SESYHMMOE B EH- S s 55 IR TS R de2.~laal Sag. 0030 493.0720 (68)
Cooking gains (calculated 1n Appendix L, equation L15 or Ll5a), also see Table &
Do 50 N 55 Toi ¢ 13y CoRE § b Sy by D e Do Do 103 Son ot Low Do & o SSy b b D9 srdmg (RS
Pumps, fans G 3.0000 3.0000 S EiEE 3.0000 0.0000 0.0000 F e BORY 0.0000 Semeilin e 3.0000 g LR AR
Losses e.g. evaporation (negative wvalues) (Table 5H)

=1 187160 1187160 118716l =118.71600 =118.7160 =118+7160 ~=118:7160 -L118«/1l68 —118:7160 =118.7160 =118:7160 =118.F1el (71}
Water heating gains (Table 3)

58« 31EES 165 8157 159.1944 144.5947 131.4747 128 8510 114.7788 123 1224 153391310 147.27787 158 .8876 1.68 1883 (72)
Total i1nternal galns

sdg . 7137 cdo.197. 513.41868 7T06.3904 +ll.2304d ool. 7225 033.0253 0d4l.2125 0l2.7032 126.35760 J78l.6082 a2b .. 9214 (F3)

[Jan] Area Sel.at TInE qJ FF Access Zalns
I Table 6a Sspecific data opecl Tl «lata factor W
W/m2 or Table 6b or Table o6c Table od
North la.4500 T2 F D54 O0.6300 0.7000 1T 000 82 2530 [}
South 15.2600 3.0 O.6300 0.7000 1.0000 g24.5016 (78)
West F T O 230288 O0.6300 0.7000 1.0000 T3.1776 (80)
ool EE: S s 480 ..6328 J40.65912 1048.8025h 14d44de.7858 1630.60126 1765.31%6 1ee7.76659 1487.0859 1241.41356 d866.1760 583 .7958 2896 .805087% (835

Total gains 13283482 153866884 A8l 2213 LP213.7762 2341L.6310 2427004270 23008222 2128.3014 1914.17%63 16l2.5336 1365.4043 1223.2321 (64)

7. Mean 1nternal temperature (heating season)

Temperature durling heating periods in Che liwving area from Table 5, Thl (C) 21.0000 (82)
Utilisation factor for gains for living area, nil,m (see Table %9a)

Jan Eeb Mar Apr Mayy Jun L AUg SEPR Oct Now Dec
tau T2 3T T2 4237 T2 23T Fa G d2 AR 3T 12,4237 for. B, T 24537 T« 4237 F2 A28 12 4237 12 AEET
alpha D:8282 5.8282 382872 D.8232 5.8282 DB B 0:8287 2:8287 5: 8287 D828« By B2 87 D.82862
util living area

09913 0.9774 0. 8287 0.7862 0.5860 0D.3841 0.2610 0.2743 0B T2 0.8366 08730 0.9939 (86)
MIT 20.2997 20,4433 20.6667 208615 20 . 9924 20 Sda ] 20.9467 20.9466 20.9415 20.8498 20.5524 20,2668 (87)
Th 2 2l 20,1178 200078 e RE R 20.1178 20 . L3080 2ol d B LA N 20.117% 20l s 20 1178 20 1178 886
util rest of house

0.9885 0.9707 0. 32087 0.7444 0.5290 0.3240 0.19%1 0.2052 U.44385 0.7887 0.9634 0.9918 (89)
MIT 2 L8209 19.4873 19.73287 1503 TE G A0 L UE e 20.04390 20.04394 20.0494 20.0468 L9 86D L8600 19 .2658 (20)
Living area fraction fLA = Living area / (4) = 0.0977 (91)
MIT 19.4042 18 5807 19.8474 20.0603 20 2 12 ] 2021366 Zlgl 23T 2051371 20.1347 20.05041 1977163 193636 (92)
Temperature adjustment 0.0000
adjusted MIT 19.4042 19. 58E7 19.8474 20.0603 Z0 212571 201366 201371 201371 20. 1342 20.05041 19 .7163 19.3636 (93)

8. Space heating requirement
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Jan Feb Mar Apr May Jun Jul Aug Sep Qct Now D
[0 s ) B s 5 W B2 500G 0. 2656 B0 E D . 1 lE 26 Dl 2T £ 5o B8 0.445% 0.76848 g .20278 D 8085 (24
Uil gaahs 13d0.4052% 188523318 2685.9828 18415288 124020862 789.4908 456.6300 53983887 PRawarDs 28207 0Y I8UT 38l L1210 38968 (85
Ext temp. 0000 5.4000 F 1 S50 00 12 6000 15.4000 17.4000 Tt D 15.0000 11.7000 8.1000 8 2000 o6
Heat loss rate W
02020 25060 299 20208038 i L.B0dl. 1ash.gdas T9 201 ks N UG 439.9744 pab. Ul dogaaglly 1938 08TY 2400 JU8ed [ed)
Space heating kWh
813.2363 260.1577 Jed o p 05 86.6742 11.6340 D.0000 0.0000 0.0000 0.0000 95.4117 493 .83l0 857.6023 (98a)
Space heating requirement - total per year (kWh/vear) 2B D380
Solar heating kWh
~0 0080 -0.0000 =000 -0.0000 -0.0000 -0.0000 -0.0000 =D =0z QU0 -0.0000 -0.0000 -0.0000 (96b)
Solar heating contribution - total per vyear (kWh/vear) 0.0000
Space heating kWh
kSIS s 5 L Eil O 86.6742 11.6340 0.0000 0.0000 0.0000 0.0000 95.4117 453.851% sod sBl23 (98c)
Space heating requirement after solar contribution - total per vyvear (kWh/vear) 3206.5386
Space heating per m2 (98c)y / 14 = 18,4284 (99)
9a. Energy requirements - Individual heating systems, 1ncluding micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from malin system(s) 1.0000 (202)
Efficiency of maln space heating system 1 (1n %) 219.3000 (206)
Efficiency of maln space heating system 2 (1n %) 0.0000 (207)
Efficiency of secondarv/supplementary heating system, % 0.0000 (208)
Jan Feb Mar Apr May Jun Jul Aug Sep Blean Now Dec
Space heating requirement
813.2363 560.1577 Jed 2 ls 86.6742 11.6340 0.0000 0.0000 0.0000 0.0000 95.4117 4853 .851lY 857.6023 (98)
Space heating efficiency (mailn heating system 1)
255000 218 5080 2 LS 300 255800 25080 D.0000 0.0000 0.0000 0.0000 2l i3 G 215 50010 219.3000 (210)
Space heating fuel (main heating system)
3 108088 Ziws B2 L84S 0000 .l Feobol D.0000 0.0000 B BED0 0.0000 43.5074 206.9548 ael JBeah 2l
Space heating efficiency (main heating system 2]
0.0000 0.0000 0.0000 D.0000 0.0000 0D.0000 0.0000 0.0000 0.0000 0.0000 D.0000 0.0000 (212)
Space heating fuel (main heating system 2)
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 B0 008 0.0000 0.0000 0.0000 D SBB00 (243
Space heating fuel (secondary)
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 ¢215)
Water heating
Water heating requirement
SR okl 244.6261 2L S 14 2asy 113.1944 37.9846 83.2244 L8 200G Lt Fe LoBa LAk, 1908 261.9947 291.4008 (64)
Efficiency of water heater 190.4000 (216
e LA L 150.4000 190.4000 190.4000 150.4000 1950.4000 190.4000 190.4000 150.4000 190.4000 190.4000 190.4000 190.4000 (217)
Fuel for water heating, kWh/month
18341597 128.4801 12,8021 8483 594508 46.2104 437103 %1857 T 2FTE6 B R O 1 137 JE02E 1.53 0469 (219)
Space cooling fuel requirement
e | 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (221)
Pumps and Fa 5 PN 5 | Jhe ORTR SUpH 25 o] GG 2 BeD 00001 CEE IR 2ok L Sy PRNE S50 5 SR Bk a5 iE BEU i o] Fedle e 30 2ol Eail
Lighting 40.4673 32.4643 22 a0s PR s 16.5420 Tagal 48 T80T 19.6147 25.477%6 33.4280 S L haes 41 5820 232
Electricity generated by PVs (Appendix M) (negative gquantity)
(z33a)m -64.,7789 e Sune —iEd.alad =lePue s SlLa.eiET Yleil. 0081 =leaebuls 50808 . 8ay “=l0gadgns -73.4674 -52.8154 (233a)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234a)m 0.0000 0.0000 0.0000 D.0000 0.0000 0D.0000 0.0000 0.0000 0.0000 0.0000 D.0000 0.0000 (234a)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235a)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 B0 008 0.0000 0.0000 0.0000 0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative 1f net generation)
R e 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (235c)
Electricity generated by PVs (Appendix M) (negatlive quantity)
2 3abim 2] 6] —dEs ST w12 gn i bad w=2d8ullad =387 040G =300a 0471 =300l il 90408908 [P35 6570 o Rt i -33.4874 =10 28 [28gh]
Electricity generated by wind turbines (Appendix M) (negatlive quantity)
(234b)m 0.0000 0.0000 0.0000 D.0000 0.0000 D.0000 0.0000 0.0000 0.0000 0.0000 D.0000 0.0000 (234b)
Electricity Jenerated by hydro-electric Jenerators (Appendix M) (negative guantity)
(235b)m 0.0000 0.0000 0.0000 D.0000 0.0000 D.0000 0.0000 0.0000 0.0000 0.0000 D.0000 0.0000 (235b)
Elegtricdity gyeed. or et glegiriclty Ydenebated by micro=CHP TAppencix. N (megative 1f det generstion)
(235d)m 0.0000 0.0000 0.0000 0.0000 0.0000 0D.0000 0.0000 0.0000 0.0000 G D000 D.0000 0.0000 (235d)
Annual totals kWh/vear
Space heating fuel - main system 1 Ldn2 Lovs 211}
Space heating fuel - maln system Z 0 SBH00 (283
Sspace heating fuel - secondary 0.0000 (215)
Efficiency of water heater 1590.4000
Water heating fuel used L.1og .24 (219
Space cooling fuel 0.0000 (221)
Electricity for pumps and fans:
(MEVDecentrallised, DataSheet: Total watage = 29.2500, total flow = 45.0000, SFF 0.6200)
mechanical wventilation fans (SFP = U.6500) sd8.0636 (Z230a)
pump for solar water heating 60.0000 (230qg)
Total electricity for the above, kWh/year 428 .0636 (231)
Electricity for lighting (calculated i1n Appendix L) 326 $BYSEY (957
Energy saving/generatlon technologies (Appendices M ,N and Q)
PV generation =37 Ul 92386 (233)
Wind generation 0.0000 (234)
Hydro-electric generation (Appendix Nj 0.0000 (230a)
Electricity ¢generated - Micro CHP (Appendix N) 0 S0E00 235
Appendix © - special features
Energy savecd o generated = JE00 C230)
Energy used [ S0E00 23T
Total delivered energy for all uses =332 23828 (238)
L0a. Fuel dosug - Usihyg BEDE ‘prides (5712]
Fuel Fuel price Fuel cost
kKiwh/vear o/ kWwh f/vear
Space heating - main system 1 14d62.1699 26.0600 38l.041> (240)
Total COZ assoclated with community systems 0.0000 (473)
Water heating (other fuel) Lol 38 L0 26.0600 S0l JSREE 2430
Energy for i1nstantaneocus electric shower (sS) 0.0000 26,0600 0.0000 (247a)
Pumps, fans and electric keep-hot 2 80636 26,0600 90 7054 (248)
Pump for solar water heating S0 .0000 26,0600 20.8480 (2489)
Energy for lighting 3065939 25 B0 88 .1104 (250]
Additional standing charges 0.0000 (251)
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Full SAP Calculation Printout

Energy saving/generation technologles
PV Unit electricity used 1n dwellling
PV Unit electricity exported

Total
Total

enerdy cost

=1205 =6 408
e B S ER

12a.

Carbon dioxide emissions - Individual heating systems i1ncluding micro-CHP

Enerdgy
kiwh/vear

sSpace
Tatal
Water
space

Fumps,

heating - main system 1
C02 assoclated with community systems
heating (octher fTuel)
and water heating
fans and electric keep-hot

Enerqgy for lighting

Energy saving/generation tTechnologles
PV Unit electricity used 1n dwellling
PV Unit electricity exported

Total
Total

Coz, kg/vear

ldb2

1128

423
GRE S

1695

.2104

0636
I IES

=505 Hdll5
—2202

B2 f

15a.

Primary energy — Indiwvidual heating systens including micro-CcHP

Energy Primary energy factor
kg CO2/KkWh

SllaaE
Total
Water
Space

Fumps,

heating - maln system 1
C0OZ2 assoclated with community systems
heating (other fuel)
and water heating
fans and electric keep-hot

Energy for lighting

Energy saving/generatlion technologles
PV Unit electricity used 1n dwelling
PV Unit electricity exported

Total

Total Primary energy kWh/vear

SAP 10 Online 2.22.1

kKiwh/vear

ldes

L L8

423
GRE S

L6985

.2104

636
I IES

=1 503 .5409
—2202

827

20
5

Q\'o

. Ued0
.5100

Fmizssion factor
kg CO2Z/kWh

0

0.

0.
. 14453

1

L.

1

A8

1458

1 3.7

. 1340
NP 5

2860
2384
2123
H.a0

. 4953
4425

=382
=] 27
—220
358

AL
24 18
S3ad 7
.2499

Eml=ss1011s

0
163

400 .
REEE N
g5

29
47

=011
=203 «
-467.

CoF

kg COZ/vear
287 .
0000
L9241

4588

2829

8296
0078
4974
4008

Primary enerdy

kiwh/vear

2318

0
1783
4102

0dj.
200.

waaal ,
a0
. 2669
.6040

-974
=226
2024

e eSS
0000
Boicacs
BGGIoE

2746
2417

7360
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