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Appendix H: SAP worksheets.

Be Lean example data sheet - DER & TER

2336 | 2100 | 2336 | 2251 | 2326 | 2251 | 2326 | 23.26 | 2251 | 2326 | 2251 | 2326 |(59)
T T NEEET T NEEEC N MR R SR NS NN RN S MR
Desi Draft NHER Element Gross Openings Mot area Uevalue A UWK wovalue, Axn, Combi loss for each month from Table 3a, 3boor 3¢
esign - Ura area, m* mt A, mt Wim'K Kt K KAK [[opo T ooo [ ovo [ oor [ oo [ eoo | oco [ coo | ooo | voo | ooo [ coo Jin
. . . ) o Windea L2838 |« 133 |=| 3780 | 127 Tatal heat required for water heating calculated for cach month 0.85 x {45)m + {4&)m + [57)m + (55)m + (61jm
This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the .
Preperty s constructed Eaternal wall [ean |« oas ][ 731 | |29a) [2a520 [ 1s02e [ 1osos | 1voas [ arsoe [ asvae | 15130 [ aeses [ 1es4s [ 1mens | 19s4a | 210er | e
External wall [861 ]« oo |- noo | 129a) Solar DHW input calculabed uzing Appendix G or Appendix 4
ApaFornamy Mtz biichglle Wang Arsarox numbar b Party wall [218e |« [ ooo |=[_ooo | 132) [om | voe | ooo | coo | ooo | coo | ooo | cor | oo | coo | ooo | coo e
Cliant Last modifiad 0402/7019 Tatal area of external elements Z4, m® 131) Ouwtput from water heater for sach month (KWh/manth) {52)m + [63)m
Fabric heat lass, WK = F(i = Uj 26130+ (321= [__as83 (33
Addrass Mot Raed Richemand Siock 1, Richmond, 1w abric eat loss, WK = 500« U] (26130 + [32) 133) [21580 [ 19026 | 10005 | 17043 [ 17506 [ 15742 [ 15137 [ 16585 [ 16548 [ 18605 | 10640 | 21067 |
Heat capacity Cm = T{A x &) [28)..430) + {32+ [32a). 43200 = [ mpA_ ] 124) T4, 12 = 163y
1. Oversi dwelling dimensions Therral mass parameter (TR in kifm?K 35) Hieat gains from water hesting (KWh/month) 0.25 = [0.65 = (5]m + (E1]m] + 08 = [[4E)m + (57Im + {S9jm]
Area [m?) Avarage storey Valuma {m'} Thermal bridges: 5(Lx W] calculated using Appendis & Czem e [o6cs | 8573 | oiss | 8373 | sass | 7682 | 7sao | sows | vaoo | seia | sasr | oeoa | jas)
height m) Total fabric heat loss 133)+ 136) = 137)
R [ ()« Bl - [T e wn fb e A Msy  hm il Am Sep Ot New  De [ & poeeral i |
Tatal flacr area [1a) + (1b] + {3c) + (1], {1n) = 141 Ventilation heat loss caloulated menthly 0,33 = (25)m x [3) = = ol Apr May e = g Sep [t o Rt
Daelling volume [3a) + (36] & {3+ (3] {3n) = 26800 ] 15 [za78 T 2450 [ za21 [ 2280 [ 7252 | zimn | 2101 | 2083 | 718 | 2252 | 2309 | 2365 036 Mstaballc gains (Table 5
Heat transfer coefficient, WiK [37hm + [3E)m [1z72a [ 1avms [ azvma [ 1avms [ 13rza [ 1aves [ azeza | 1aves [ 1zrza [ 1aves [ 1zvza | 1aves | jes
e —— .
= eninhn e [Cesor | #578 | ess0 | sags | sael | b2a0 | sza0 | 6212 | szoe | #3bl | 437 | saga | Lighting gains (calcutated in Appendix L, equatian L3 ar L93), alsa see Table 3
m* par hour Average =T8I 1212 = [ BemE |19 [ 2313 | 2054 | 2671 | 1266 | ods | 798 | ser | 49024 | 9505 | a0 | 2230 | 2377 |en
Murnbar of chirnays E Ka0= E (=] Heat loss parameter (HLPL, WimK {330 = (4} Appliance gains [calculsted in Appendia L, equation L13 or L13a), also see Table 5
Murnber of apen flues o1 »x22- o Qi [om [ oo [ om [ om [ oo [ oot [ oot [ oot | oot [ o [ o [ o8 | (25943 | 26212 | 25533 | 290.89 | 222.66 | 205.53 | 19408 | 19239 | 19847 | 212.62 | 230.85 | 247.88 | (68}
Murnber cf intermittent fans o ] xw= [_o ] Average = TAD)L12/12 = e Coaking gains {calculated in Appendix L, equation L15 ar L15al, alse see Table 5
Murnber of passive vents Co ] sw= [_o__Jim Nurnber of days in manth Table 1] [3678 | 678 | 3678 | 367s | 3678 | 3678 | 3678 | 3678 | 3678 | 3678 | 3678 | 3678 | &)
Nurnber of flusless gas fires o] xe0= [2 [ 3o | 2600 | 3100 | sooo | 3100 | seo0 | 3100 | 3100 | w00 | 3100 [ somo | 3ieo | o Pump and fan gaing (Table 53]
Rir changes per [oeo [ voo [ ovo [ coo [ ooo [ ooo [ oco [ ooe [ oeo [ voe [ oeo [ voo ]
= Losses o evaparation (Table 5)
Irriratiam diog o chimees, A, fans, PEVs R R L R B IR T & Acsumed occupancy, N 142) [Caioar [ aanar [ aioer | a7 | aoe? | aan27 | ai0er | 1027 | daeer | 13027 | daeer | 13027 | )
If o pressurisation test has been corried oot or is intended, proceed to (17), otherwise continae fram (9] o (16) Arniial average hat water usage in litres pes day W sverage = [25 % N] + 36 143) Water heating gains [Table 5)
Air parmesbility vabus, q80; maraszed In cubic mateesps s Ogbaaars matrt Gl op s e e Jen Jan Feb  Mar  Apr  May hul Aug sep Ot Mow  Dec [izoss | 127.68 | 122.79 | 11620 | 112.07 | 106.43 | 10L.08 | 10765 | tonss | 11668 | 124.48 | 127.69 | [72)
If based on air permeability vatue, then (18) = [|17) + 20] + {8, atherwise (15} = |16) 18 Hat water usage in litres per day for each month Vd,m = factor from Table 1cx (43] Total internal gains (66l = |67)m + [68)m + [63)m + (700 + (71jm » {72jmn
Mumber of sdes an which the: cuseling I sheltertg C—= [ 0964 | wsgs | 10167 | o76e | o369 | sors | eo71 | o3eo | ofes | 10167 | 10565 | 10064 | [[476.78 | #7459 | 459.18 | 234.19 | a0m.5a | 38399 | d68.14 | 374.50 | 3a7.4z | 412.65 | 44167 | 263.69 | 173
shelter factar 1.[0.075 x (19]] = 085 20y FAd]1, 12 = |4y
Infitation rate incorporating shefer fator usixeo-[o ] ey comtant of hot water e = 418 x Ve, ¢ x T/ 3600 KWyt e Tables 1,1 )
Infiltratian rate madified for manthly wind speed [[16zsa | 14221 [ 14674 | 12783 [ azo%e [ 1eses | ssas | 11264 [ 11398 [ 13284 [ 14500 [ 15746 | Access fattor Area Sodar fli [] FF Gains
Table 6d m* W, c data ccific data w
= el MENLL 'S hn = Aug  Sep et ot Fi45IL.02= [__1568.25 ] 45 " T::‘bleﬁh o Table 6
fanthly average wind speed from Table U2 Distribution loss 0.1% x (45]m
) SouthEast [Corr )« 788 |« 3670 Juoox[ owo ]« o0& |- 5224 Jim0)
[0 [ soo [ 290 [ aeo [ 230 [ 3s0 [ ss0 [ ave [ so0 [ as0 | 250 [ am Jix [ 2829 | 2133 [ zzon | a2as | 2841 [ asse [ aa7z | 1e90 [ 2700 [ 1sas | 2175 | 2362 | 1s8)
i SouthWest [ o e[ mao |« 263 Jrosx|[ o0 e[ aes ]=[ sses ]
Wind factor [22)m + 4 Storage volume (litres] including any solar ar WWHRS storage within same vessal 147) :
) reorthwest [ orr Je[ 1zos ]« 1128 [woox] os0 Jx[ oes ]=[ 2456 ]i=1)
[[12s [ 125 [ 123 [ 1w | 28 [ ees [ oes [ ooa | w0 [ 108 [ 113 | 118 ]2z Water storage bass:
. o - 3 Solar galns Inwatts 3{74pm. [B2]m
Adjusted infillratian rate (allowing for shelter and wind factor) (21) x (22ajm a) If manufacturer's declared loss factor is krown (KWhfday) |48}
[132.4a T 73282 | as1.60 | 45952 [ 54792 | sszse [ 53242 [ 2s428 [ 32211 [ 26422 [ 1e0a7 | 11242 | =3
| ots | e16 [ o016 | o1a | o14 | o1z | 012 | o312 | o1z | o1a | o014 | oas |y Temperature factor fram Table 2b |¢g:. .
Tatal gairs - internal and solar (73]m + {&3jm
Calculate effective air change rate Tor the applicable case: Energy lost from water storage (kéh/iday) [48) = 443} 150)
) [eoazr | 7osar [ aoo7a | 20377 [ oteds | sa2ss | soose | 23870 | 7easy [ ereas | eoras | s7e11 | j2a)
If mechanical ventilation: air change rate through system |23a) Erter [50) or {S4) in (55) 155)
I balanced with heat recowery: efficiency in % allowing for im-use factor fram Table dh 123c} water starage kass caboulated for each manth (55 & (41)m 7. Mean internal temperature | eating eazon)
&) W balanced mechanical ventitation with heat recovery [MYHR){22b])m + (230) x |1 - (23¢) + 100] [[z955 | 2705 | 2955 | asas [ 2995 | 2898 | 2995 | 2595 | mos | asas [ zase | av9s ]is6) Temperature during heating periods in the iving aea from Table 3, Th1['C)h [ 21 Jiss
L o2 | o | 027 | ow | o025 | o2a | o024 | 024 | 025 | o025 | 026 | 037 |jzaw 1§ the wessel cantains dedicated sobar storage or dedicated WWHRS [SB)m x [[97] - vs] + (47), tlse (58] lan Feh Mar Agr May Jun Jul Aug Sop et Reaw Dec
Effective air change rate - enter (24a] or [24b} o [2c) ar (244} in (25) [ #mes | ze0s [ 2985 | 2sae | 2985 [ 2sas [ 2955 [ 2895 | sass | ss9s | zasa | 2005 |isn Utsation factor for gaing for ldng ares nlm {see Table Sa)
(o2 [ o2 [ oo [ o26 [ 025 T vao [ oas [ o2a [ oas [ 025 [ 0as | 037 Juzw Primary circuit lass for each manth fram Table 3 096 | 091 | ooo | ost | ose | 052 | 039 | 043 | oet | o0ss | ose | 097 |iss
! LRN: B1-401-SW wersian 2 . : I
ermen VRN B1-A01-5W warslon £ URM: B1-ADL-SW wersion 2
NHER Plan hssessor wersion 6.3.4 HER: Plan Assesses version 6.3.4 MHER Phart Atseisor verdion 6.3.4
FPage1 SAF warsion 9.37 -3
ag Pagn 2 4P varsion .92 Page 3 SAF varsion 993
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Mean mternal temp of living area T1 {steps 3 to 7 in Table S0)

| 2933 | 1958 | 1997 | 2042 | 2075 | 2093 | momm | 2owv
Tempersture during beating periods in the rest of dwelling from Table 9, Th2{C)

[[2022 [ 2022 | 2022 [ 2023 | 2023 | 2025 | 2025 | 2025 | 2024 | 2023 | 2023 | 2021 |(=8)
Utidsation Factor for gaing for rest of dwelling a2, m

[[0s6 [ 0as | o068 | o7a | 064 | 047 | 033 | 037 | o059 | o&3 | 08 | 096 ] (&9)
Tgan imtermal tamparatiers in the rest of dwslling T2 (follow staps 3 to 7 in Table 9c)

[ 978 | 1834 | 1888 | 1951 | 1958 | 2008 | 2025 | 2023

2085 | 42 | aem0 | 1sas |=n

2008 | 1852 | 1885 | 1790 | (=0

Living area + (4] = 191}

Living area [raction
Tgan nternal tamperatione for the wihale dwelling fLA ¥ T1 (1~ fLa] £ T2
[1858 [ 18a1 | 1938 | 1993 | 2031 | 2052 | 2057 | 2057 | 2043 | 1993 | 1938 | 1853 ] (92)
Apply adjustmant 1o the mean intermal temparature from Table 42 whaere appropriate
[1858 [ 1san [ 1938 [ 1sa3 [ 2031 | 2082 | 2057 | 2057

8. Space heating requirement

lan Feb Mar Apr May Iun Jul Aug Sep oct Naw 1724

2043 | 1893 | 1908 | 1853 |93

Uttsation factor for gains, nm

[osa [ ooz [ o067 | o078 | 065 | o#s | 036 | 039 | o6l | o082 | o9z | oes | (w0
Useful gaing, nmGm, W (24)m « (84)m

[sraz0 | s48.34 | e9a.31 | s95.67 | 67029 | as9.07 | 319.75 | 33132 | 466.03 | 552.82 | 55165 | 547.68 | 195)
Manthly average external temperature fram Table U1

[ s30 [ ase [ eso [ eoe [ savo [ 140 [ 26e0 [ 1640 [ 2820 | ioeo | va0 | aze o

Heat loss rate for mean nternal temperatues, m, WO[{38]m x [(53]m - [96)m]
| i228.43 | 120068 | 110120 | o275 | 72100 | 40767 | 32930 | sa2es | sacén | 7eado | iodess | 123751 ) je9)
Space heating requirement, KWh/month 0.024 = [[97)m - (95)m] = [41)m
| 9g7.0a | 37205 | aozs0 | 16688 | 7560 | ooo [ 000 | eoo | ooo | 1m03s | 33642 | 48s3s |
Flusp.s, 10,02 = |58}
(98} 4] 23}

Space heating requirement kWhym? fyear

Be. Space coaling requirement
lan Fob Mar Apr Mlay Jun Jul Aug Sop Det L Do

Heat loss rate Lm

| oo | ooo | opo | oop | ooo | 77455 [ eoovs | sxdes | ooo | ooo | oo | eoo | jom
Utilsatien factor for loss gm

[[oo0 [ ooo | ooo [ ooo [ ooo [ voo [ ooe | ooa | ooo [ woo [ ooo | ooo |pon
Wsedid bass nemdm Pwatts) |3000m & {100 m

[ooo [ ovoo | ooo [ voe | ooo Jesran [sszr [srsme [ o

w | voe [ oo [ voo ]ion

Gains

[ oo | voo | oo | eor | ooo Jaissaa[iisace[aomsas] oo | ooo | oo | eoo |0
Space cocling requarement, whale dwelling, continuous (KWh) 0.024 x [[103]m - {102)m] x (41)m
| oo | oon | oo | eop | ooo | sssse [ 4xeas | sm023 | oo | ooo | ooo | won |
T104. 8 = 11041
caled area + (4) = {1051

Coaled fraction
Intermittercy factar (Tabsle 10]
[[oo0 [ ooo | ooo | ocoo [ ooo [ oes [ o025 [ o025 [ ooo [ ooo [ ooo [ oo |

Tit06)6. 8= 11ag)

Space coolng requarement {104)m x {105) « (106)m
| 0w | ooo [ opd | oop | ooo | apos [ 4870 | 433 | ooo | ooo | ooo | oon |

LRN: B1-A01-5W wersion &
WHER Plan Assessps version £.3.4
Page 4 SAP warsion 9.87

Space coolng requirement kWhym® fyear

L (107
1107+ 481 = (108)

Fraction of space heat from secandaryfsup plementany system (table 11)
Fraction of space beal fram community syslem

Fraction of community heat fram bailers

Fraction of toral spade heat froa Comenunity boilers

Factor for control and charging methad {Table £0{3]) for community spal
Facter for charging method (Table 42(3)) for community water heating
Distribution loss Factor [Table 12c) far cammunity heating system

Spoce heating
Annual space heating requirement

Space heat from boilers

Water heating

Arnual water heating requirement
Water heat fram bailers

Elggaricity used for heat distribution

Coaling System Energy EFficiency Ratio
Spate cooEg if thire is a fieed coling system, if not enter 0)
Elegiricity far pumps, fans and eleciric keep-hot (Table 4f)

o= heating

meechanicsl ventilation fans - balanced, extract or positive Input fram cutside

Total electricity for the sbove, KWh/fyear
Electricity far lighting [anpendix L)
Tatal delivered energy for all uses

10b. Fiel 208t - eamimimnity heating scheme

0 if nene {301]
1-(301)= [302)
3033

(302) x {303a) - (3043
1305)

[3053]

(306)

240949 ]

(58] x (3043) % (305 % {305 = (3073)

(64)
(641 % (3030} x (305a) % {206)= 230447 ] (310]
0.01 % [{3073)...[3078) + (3103} {310%]] = (313)

(324
(107} = [314] _-E- (315)

{330a]
25186 331]

(307} = (309] + (310 + [312) » 315) + (331}  [332) _[3370) = [338]

Funl

kWhyear

Space heating from beilers
Watar haating from ballars

2528.96

Space ooknp 3259
Pumps and fans 251.86

Eleciricity for lighting
Additional standing charges

Tatal erergy cost

11b. SAP rating - commn |ty heating schams

Fuel price Fuel
cost £fyear
x x001= [340)
x xooi=  [__430_ | (saE
¥ x001= |3a5]
x X001+ (3500
[351)

{340a]...4342¢] » [345)..4359) = [355]

Energy cost dedlatar [Table 12)
Energy cost factor {ECF)

SAP waluie

SAP rating [section 13}

5AF band

12b. £0; ermksskons - community heating schemea

s
s

Enargy Emissian factor Emissions
KWWy year (ke year)
URN: B1-A01-5W wersion 2
MHER Plan Assessor veriion 6.3.4
Page 5 SAP varsian 592

Emissions from ather sources [space heating)
Efficiency of bailers

COZ emissiens from boders [f307a+i310a)] « 100 + (367a) =
Electrical energy For cormmunity beat dstribution

Tatal 002 assaciated with community systems

Tatal COF assaciated with space and water heating

Space coplng

Pumps ard fans

Electricity For lighting

Tatal OOy, kgfwear

Drwelling CO; emission rate

El walbue

&9.50
540160
4834

32.59
251,86
A08.45

0.51%

0.51%
0,518
0.51%

|367a]
__‘IISETE |Z67]
(372)
373)
[376]
168 ]
__‘laﬂ.'l"l |378]
(379)

1376).{382) = 263)
[383] + (1) = 15.22 |384)

€1 rating (section 14} (285)
Bl tand
1%h. Primary energy - commanity heating scheme
Emergy Prisnary factor Prifmary energy
kWhyyear (kWihyyear)
Primary eneigy from other sourges [space heating)
Efficiency of bailers [3673]
Primary energy from boilers [{307aj4{310a]] 100 + (3672) = [ 540160 122 = 367]
Electrical enargy for community haat destribution = 1222)
Total prirnary energy associsted with community systems |373]
Tatal primary energy assaciated with space and water heating 27e]
Space cookng - 577
Pumps and Fans 251.86 | 3.07 | B [378)
Eleciricity for lighting = [37%)
Prirmaary enengy KWk year |383)
Cravelling primary energy rate KWh/ma/fyear [284]
URN: B1-A01-5W wersion 2
MHER Plan Assessor version 6.3.4
Page & SAF warsion 9,97
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TER Worksheet
Design - Draft

(O nHER

If based on air parrmeability value, then (18) = [[17) = 20] + (3], otherwize | 1B) = (16)
MNumber of sides on which the dwelling is shelterad

Shelter factor

Infiltration rate incorporating shelter factor

Infiltration rate modified for manthly wind speed:

If @ pressurisation test has been corried owut or is intended, proceed to (17), otherwise continue from (3) to {16)

Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area

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

property as constructed.
Assessor name Miss Michelle Wang Assessor number 2018
Client Last modified 04/02/2019
Address Manor Road Richmond Block 1, Richmond, TWS
1. Overall dwelling dimensions
Area [m?) Average storey Wolume [m*)
height (m)
Lowest occupied 0194 ] (la) = (23 = 26810 ] (3a)
Total floor area (1a) +(1b) + (1€} # (1d}...(1n} = )
Dwelling volume (3a) + {3b) + (3c) + (3d)...(3n} = (s)
1. Ventilation rate
m* per hour
e o e R —r—
Number of intermittent fans III x10= (7a)
Humber of passive vents III x10= lIl (78}
Number of flueless gas fires |II xdl= lIl (7e)
Aiir changes per
hour
Infiltration due to chimneys, flues, fans, P5Ys [Ga) + (66) + (7a) + {7h] + {7c) = +(5)= ()

__5.00 (17p
as)
——

1-[0.075 % (19]] = {20}
(18) % (20} = (21

lan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Menthly average wind speed from Table U2
| sa0 | soo | 490 | 440 | 430 [ 30 [ am0 370 | ao0 | a3 | aso | a7 |2z
Wind factor (22)m + 4
| 138 | 135 | 123 | 130 | 108 | os5 | oos 093 | 1oo | 108 | 133 | 138 |(22a)
Adjustad infiltration rate (allowing for shelter and wind factar) (21) % (2 2a)m
| 043 | o4z | od2 | o037 | 036 | 03z | o3 031 | 03+ | o036 | 038 | odo |izzn)
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A (23c)
d) natural ventilation or whole house positive input ventilation from loft
[ osa [ ose [ ose | os7 | os7 | o055 [ oss 055 | 056 | o057 | o057 [ o058 ]i2ad)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
[ osa [ ose [ ose | o057 | o057 [ o085 [ 055 055 | 056 [ 057 [ 057 [ osa |23

Page 1

URN: B1-AD1-5W version 2

NHER Plan Assessor version 6.3.4

SAP version 9.2

. Heat losses and heat loss parameter

Element Gross Openings Met area U-value AU WK w-value, AxK,
area, m* m? A, m* WimK kdfm? K kafic
Window 2550 | x I 133 33.81 (27)
External wall [(#022 | x[ oas |=[ 1084 | (29a)
Party wall | 3136 |x| ooo |=[ om0 | (32)
Total area of extemnal slements T4, m* (31)
Fabric heat loss, W/K = 5(A x U} (26]...430) + (32} = (33)
Heat capacity Cm = SjA x k) (28)...[30) + [32) + (32a)...[32e} = /A (34)
Thermal mass parameter (TMP) in kifmK (35)
Thermal bridges: 3L x %) calculated using Appendix K (38}
Tatal fabric heat loss 133)+136) = (37}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Wentilation heat loss calculated monthly 0.33 x (25)m = (5)

[ 5252 | sz20 | 5188 | sodo | soa2 | ase3 [ ase3s [ asso [ 4933 [ s0a2 [ soes | 5127 |i3s)
Heat transfer coefficient, W/K (37)m + (3&)m

[[oa0o | 10377 | 10346 [ 10198 | 10270 [ 10041 [ 10041 [ 10047 | 10091 [ 10170 [ 10226 | 1025 |

Average = F(39]1,..12/12 = 101,28 (EE]]

Heat loss parameter (HLP), W/m?K (3%)m + (4]
[102 T 202 T 2o [ 100 [ woo [ ooa [ oo [ oo [ ose [ 100 [ 100 [ 101 |
Average = T[40}1...12/12 = (40)

Numbeer of days in month (Table la)
[ 3100 | 2800 [ 3100 [ 3000 | 3100 [ 3000 [ 3100 | 3100 | 3000 [ 3100 [ 3000 [ 3100 |iao)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x M) + 36 99.67 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Hot water usage in litres per day for each menth Vd,m = factor from Table 1cx {43)
[(10964 | 10565 | 10167 | 9768 | 09369 | 8971 | 8991 | 9369 | 0768 | 10167 | 10565 | 10964 |

Tad)L..12 = (a4)

Energy content of hat water used = 4,18 x Vd,m x nm x Tm/3600 kWh/maonth (see Tables 16, 1c 1d)
16253 | 14221 | 14674 | 12793 | 12276 | 10583 | @816 | 11264 | 11398 | 13284 | 14500 | 15745 |

S8)L.12 = (45)

Distribution loss 0.15 x {45)m
[[2430 [ 2033 [ 2201 [ 1929 | 1sa1 [ 1589 [ 1472 [ 1690 [ 1710 [ 1903 [ 2175 [ 2362 |iss)

Storage volume (litres) including any solar or WWHRS storage within same vessel (47)

Water storage loss:

al If manufacturer's declared loss factor is known (KWh/day) (48)
Temperature factor from Table Zb (L]
Energy lost from water storage (kWh/day) (48] x (49} (s0)

Enter (S0 or (54) in [55] (55)

‘Water storage loss calculsted for each month (55) x (41)m

[2716 | 2454 [ 2716 | 2620 | 2736 [ 2629 [ 2716 [ 2736 | 2620 [ 2706 [ 2620 | 2716 |ise)
If the wessel contains dedicated solar storage or dedicated WWHRS (S6)m x [{47) - ¥s] + (47), else (58)

[[2716 | 2454 [ 2716 [ 2620 | 2738 [ 2629 [ 2746 [ 2736 [ 2620 [ 2708 [ 2620 [ 2716 |57
Primary circuit loss for each month from Table 3

[[2326 | 2101 [ 2326 [ 2251 | 2326 | 2251 [ 2326 [ 2326 [ 2251 [ 2326 [ 2251 [ 2326 |is9)

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

[[ooo [ ooo [ ooo [ ooo | ooo [ oo

[ ooo [ ooo [ ooo [ ooo [ ooo [ ooo ]is1)

Total heat required for water heating caloulated for each month ©.85 x (45)m + (46)m + (37)m + (59)m + (61)m

[[21302 [ 18775 [ 10717 [ 17674 [ 17338 [ 15473 [ 14850 [ 163.07 [ 16278 | 18326 | 10380 | 207.89 | (52}

Solar DHW input calculated using Appendix G or Appendix H

[[ooo | ooo [ ooo [ ooo | ooo [ ooo

[ ooo [ ooo [ oeo [ ooo [ ooo [ ooo Jis3)

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

[[213.02 | 18775 [ 19717 [ 17674 | 17338 [ 15473 [ 14850 [ 163.07 | 16278 | 18326 [ 10380 [ 207.89 |

5l64)1..12 = (54}

Heat gains from water heating (KWh/meonth) 0.25 = [0.85 = [45]m + (61)m] + 0.8 = [{[48)m + (37)m + (32)m]

[24a0 | s372 | soa3 | s158 | 8116 | 7426 | 7298 | 77.79 | 7694 | 8451 | 8735 | 9270 |(65)

Metabolic gains (Table 5}

Purmp and lan gains (Table Sa)

Losses e, evaporation (Table 5)

Water heating gains [Table 5|

lan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec
[ 137.8a | 13784 [ 137.84 [ 137.84 | 13784 | 13784 [ 13784 | 137.84 [ 13784 | 13784 [ 13784 [ 137.84 | (s5)
Lighting gains {calculated in Appendix L, equation L or L9a), also see Table 5
[ 2313 | 2054 | 1671 [ 1265 | sas | 7o8 [ ss2 [ 1121 [ 1505 | 1310 [ 2230 | 2377 ]is7)
Appliance gains [calculated in Appendix L, equation L13 or L13a), also see Table 5
259.43 | 262.12 | 25533 | 240.89 | 22266 | 20553 [ 194.08 | 191.39 [ 19817 | 21262 [ 23085 | 247.98 | (63)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
3678 | 3678 | 3678 | 3678 | 3678 | 3678 | 3678 | 367 | 3678 | 3678 | 3I67E | 3I6TE |(69)
| 300 [ 300 | 300 | 300 | 300 | 300 | 300 | 3oo | 300 | 300 | 300 [ 300 |i7o)
| 11027 | 11027 | -110.27 | -110.27 | -11027 | 11027 | 11027 | -110027 | -11027 | 11027 | 11097 | 11027 |71
| 12683 | 12455 | 11380 | 11330 | 10008 | 10334 | seos | 10456 | 10686 | 11350 | 17139 | 12458 |i7z)
Tatal internal gains (GE)m + (67)m + (B8)m + (63)m + (70)m + {7T1jm + (7Z)m
| 47673 | 47460 | 45920 | 43320 | 4omss | 3mano | 3635 | 37451 | 3s7az | s1266 | 44163 | 46370 |(73)

6. Solar gains

Acoess factor Area Solar flux E FF Gains
Table 6d m* Wim?® specific data specific data w
or Table 6b or Table 6c
SouthEast [Corr Jw[_ w8 1x[ 3679 Jxoex[ o063 |x[_owmw |=[ 7872 |
SouthWest 077 I x 7.55 I " 36.79 ):O.Bxl 0.63 E | 0.70 = | B4.00 (79)
NerthWest [ orr |«[ e |« 1138 |xosx[ os3 | x[ om0 |=[ 3745 Jisy

Solar gains inwatts F(74)m..{82)m

[202.07 | 35664 | 52101 [ 70093 [ sases | ss18a [ g12.01 [ 70811 [ sea7s [ 40307 | 24430 [ 17196 | (83)

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

[ e7ase | 83124 | sao20 [ 113513 [ 124420 [ 1235.8¢ [ 1180.06 [ 1osz62 | o701 [ 81575 | 68598 | 635.18 | (24)

7. Mean internal temperature (heating season}

Temperature during heating periods in the living area from Table 9, Th1[C)

Jan Feb Mar Apr

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

May

Jun

21.00 (85)
Jul Aug Sep Oct Now Dec

100 [ o099 | o097 [ oss [ om | 0m

[ 037 [ va2 [ oss | o9 [ 099 [ 100 ]as)

Mean internzl temp of living area T1 [steps 3 to 7 in Table 9t)

URN: B1-AD1-5W wersion 2
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| 2000 | 2020 | 2048 | 2078 | 2005 | 2099 [ 7100 | 2100 | o007 | o7 | 2030 | 1997 |3
Temperature during heating periods in the rest of dwelling frem Table 9, Th2("C)

| 2007 | 2007 | 2007 | 2008 | zoos | 2000 [ zoao0 | zoan | oos | oos | 2008 | 2008 | (38
Utilisation factor for gains for rest of dwelling n2,m

| 200 | pos | o085 | os5 | o656 | o042 [ o030 | o03a | os1 | os1 | 0@ | 100 |(3m)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)

[1873 [ 1903 | 1942 | 1984 | 2004 | 2008 | 2010 | 2010 | 2007 | 1378 | 1518 | 1869 |30}
Living area fraction Living area + {4} = (91
Mean internal temperature for the whole dwelling fLA x T1 +(1 - fLA) x T2

[[1931 [ 1956 | 1000 [ 2027 | 2045 [ 2050 [ 2051 | 2051 [ 2048 | 2021 [ 1060 [ 10027 |io2)
Apply adjustrment te the mean internal temperature from Takle 4e where appropriate

1931 | 1956 | 1900 | 2027 | 20045 [ 2050 [ 2051 | 2051 | 2048 | 2021 [ 1969 [ 1927 |93

8. Space heating requirement

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

Utilisation factor for gains, nm

[[oss [ oss | o095 | o#6 | o068 | 048 | o033 | 038 | o6t | 081 | o089 | 100 (94
Useful gains, nmGm, W (24)m % {84)m

[Ce75.04 | #17.80 | 933.72 | 97393 | 847.106 | 588.07 | 39197 | 41056 | 621.24 | 746.07 | 676.49 | 63259 | (95)

Manthly average external temperature from Table U1
[430 | 4s0 [ ss50 | #%0 [ 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 (95
Heat loss rate for mean internal temperature, Lm, W [[39])m x [{93)m - {96)m]

[1562.58 [ 152151 [ 1386.84 [ 1259.51 [ 89012 [ so2.78 | 39246 | a11.60 | e4381 | 977.22 [ 1287.58 [ 1550.29 | (97)
Space heating requirement, k\Wh/month ©0.024 x [(97)m - (95)m] x (41)m

[(ego.30 | 47200 [ 33712 [ 13361 | 3196 [ ooo [ ooo [ ooo [ ooo [ 17197 [ 43008 [ es2s7 |

$(98)1..5, 10..12 = (a8)

Space heating requirement kWh/m?/year (08} + [4) (ag)

9a. Energy requirements - individual heating system: luding micro-CHP

Space heating

Fraction of space heat from secondary/supplementary system [table 11) [201)

Fraction of space heat from main systemis) 1-(201)= (202)

Fraction of space heat from main system 2 (202)

Fraction of total space heat from main system 1 1202) x [1- (203]) = (204)

Fraction of total space heat from main system 2 {202]) x (203) = (205)

Efficiency of main system 1 (%) (206)

lan Feb Mar Apr May Jun Jul Aug Sep Oct Neov Dec
Space heating fuel {main system 1), kWh/month
[ 7o6.20 | 50577 | 36056 [ 14200 | 3928 [ ooo [ ooo [ ooo [ ooo [ 18393 [ avosy [ 73023 |

5(211)1..5, 10..12 = (211)

‘Water heating
Efficiency of water heater
[ 8763 | 8718 | 8623 | 8408 | 8130 | 79.80 [ 7980 | 79.80 | 79.80 | sa6a | ss94 [ 8735 |(217)
‘Water heating fuel, kWh/month
[[243.08 [ 21537 | 22865 | 21020 | 213.02 | 109300 [ 18620 [ 204.34 | 20390 [ 21651 | 22203 | 23690
F(219a)1...12 = (219)
Annual totals

Space heating fuel - main system 1

URN: B1-AD1-5W wersion 2
NHER Plan Assessor wersion 6.3.4
Page £ SAP wersion 9,92

Water heating fuel
Electricity for purnps, fans and electric keep-hot [Table 4f)
central heating pump or water pump within warm air heating unit (230c)
boiler flua fan (230e)

Total electricity for the above, kWh/fyear (231)
Electricity for lighting (Appendix L] (232)
Total delivered energy for all uses (211)..4221) + (231) + (232)...(237b) = (238}

108, Fuel costs - individual heating systems including micra-CHP

Fuel Fuel price Fuel
kWh/year cost £/year

Space heating - main system 1 ¥ [ 348 ]| =xomi= [ 10908 |(280)
Water heating x [ a8 | =xo0m= [  sasr |27
Pumps and fans ¥ [ 13as | wooa= [ _sss  |(249)
Electricity for lighting x 131 ] =xoms= 5387 ] (250)
Additional standing charges (251)
Total energy cost (240)...(242) + (245)...[254) = (255)

11a, 5AP rating - individual heating systems including micro-CHP
Energy cost deflator [Table 13) (256)
Energy cost factor (ECF} (257)
SAP value
SAP rating {section 13} (258)
SAP band

12a. C0; emissions - individual heating systems including micro-CHP

Energy Emission factor Emissions
kWh/year kg COz/kWh kg COyfyear

Space heating - main systam 1 x [ oz | . [ ermoz_ ey
Water heating x oz ] - [sse2z|es4
Space and water heating (261) + (262) + [263) + [264) = (268)
Pumps and fans. ¥ [Cosie ] - 3893 Juen
Electricity for lighting M [ osw | . [ 21188 |i2es)
Tatal €O, kgdvear (265)...(271) = (272)
Dwelling CO; emission rate (272) + (4) = (273)
Bl value
El rating [section 14 (274)

£l bang
13a, Primary energy - Individual heating systems including micra-CHP

Energy Primary factor Primary Energy
kwhfyear kWh/year
Space heating - main system 1 ® I 1.22 I = | 382390 | (261)
Water heating M [ 122 | = [ 31a161 | iz64)
Space and water heating (261) + (262) + [263) + [264) = (265)
Pumps and fans. % | 307 | = [ 23025  |(ze7)
Electricity for lighting x [0 | . [ 135394 |(2em)
Frimary energy kWhfyear (272}
Dwelling primary energy rate kWh/m2 fyear (273)

URMN: B1-AD1-5W wersion 2
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Be Green example data sheet- DER & TER

DER Worksheet
Design - Draft

OE NHER

This design submission has been carried out using Approved SAP saftware. it has been prepared from plans and specifications and may not reflect the
PIOpETTY a5 Constructed

Asspssor name Miss hMichelle Wang Azspssor number paibt]
Cliant Last modified 04/02/2019
Address hanor Raad Richmaond Black 1, Richrmond, TW3

L Drwerall dwelling dimensiong

Area (m7) Auarage starey Valuma {m?)
height [m)
Lowest prcugind WLs | (1a = (24) = PRI RET

[1a)+ (1b] + {22} + [1d]._[1n) = 41

Tatal flaor area

(38) + (3b] & {3¢) + (3. _{3n) = I

Draelling walusme

2. Ventilation rate

m* par hour

I——
Lo __Jiw
Ce Jml
I
——

o] «u-

Mumbar of chimnays
Nurmber of gpen flues
Number of imtermittent fans
Number of passive vents
Mumber of flusless gas fires

Rir changes per
hour
Infiltratian diss to chimneys, flues, fans, PSVs (Ba] + (Bb) # [7a) = [Th) + (7c| = E +{5] = |&}
If @ pressurisation test fas been corried out ar is intended, proceed o (17), otherwise continue fram (3] to (18]
&ir permeability value, 50, espressed in cubic metres per hawr per square metre of ervelope anea {17y

E—
1 [0.075 x (18] = 20
(18] % (200 - 21}

If based on air permeability vabue, then |18) = [|17) « 20] » |81, othersise (15} = [15)
Mumber of sides on which the dwelling is sheltered
Shelter factar
Infration Fate inconporating shedver Tactor
Infidtration rate madified for manthly wind speed

Jan Feb Mar Apr Aday Jun Jul Aug Lap et Mo Dec
Manthly average wind speed from Table U2

[ 500 | soo | s5a0 [ aso | 230 [ 3se | 380 | az0 [ 200 [ a3 | ssa | am |
Wind factar [22)m + 4

[13s T 128 T 123 [ 110 | 1e8 | eoes [ oos [ oes | 20 [ 1on [ 113 | 118 ]22q)
Adjusted infiltratian rate [allawing for shelter and wind Factar) (21) x {22ajm

| ots | o016 | o016 | o1a | oas | o1z | 01z | o1z | 013 | oaa | o014 | pas |yzem

Caleulane effective air change rate for the apalicable case:
(2321
[23c)

W
=

If rechianical ventilation: air change rate through system
If balanced with heat recovery: efficiency in % allowing for in-use factor fram Table 4
af i balanced mechanical ventilation with heat recovery [WWHR) (22B]m + (23h) « |1 - (23] + 100]
| o3 | o8 | 037 | o2 | 025 | o | 024 | o2 | 025 | 02 | 026 | 027 |24
Effective air thange rate - enter (24a) ar [24b) o [24e) ar (24d) in (25
[02& [ oz [ o027 | o6 [ 025 | oza [ o024 [ o2 [ o025 [ o025 [ o2s [ o027 |z

Element Grass Opanings Met area Uevalus Ax U WK wvalue, ANH,

ares, m* m* A, mt Wim'K kifm* K kifK
Window 2836 |« 133 |=| 3r60 | 127)
External wall [ a7z ]« oas J=[ 721 ] |24a)
External wall e ]« om |- oo | [79a)
Party wall 3186 |« ooo |=[ ooo | 132)
Total area of external elements T4, m* 131}

Fabric heat loss, WK = FiA = U]
Heat capacity Cm = 5 (A x )
Thermal mass parameter (TP in kifm?K
Thermal bridges: (L« W] calculated using Appendix K
Tatal fabric heat loss
lan Fab Mar Apr May Jun Jul
Ventilation heat loss caloulated monthly 0.33 x (25)m = [5)

(26130 + [32) = 33)
[28)..(90] = {32} + [32a).432e) = [__tin__]124)
-

126)
133+ [36) = 51.29 137}
Aug Sap Oct Koy Duaee

[2a78 [ 2450 [ 2431 | 2280 [ 2252 [ 21 [ 21mn |

2083 | 7168 | 2251 | 7500 | 2365 |(38)

Heat transfer coafficient, WK (37)m o (38)m

[[eso7 | ss7e | sssa | sans [ ssel | 8240 | s240 ]

8212 | =296 | B3ml | s437 | Baa4 |

Heat loss parameter (HLP], Wim?K {39)m < (4}

Meerage = F(3811.12M12 = 139)

[oss | oves | o [ os2 [ o8z | os | 061 |

081 | o8l | os2 | o83 | o83 |

Nurmber of days in manth (Table 1a)

Average = SI40]L13/12 = 140)

| 30 | 2600 | 3100 | 3000 | 3100 | 3000 | 3100 |

3100 | 3000 | 3o | 3000 | 31o0 |

assumed oocupancy, N
Armual average hot water usage in litres per day W average = [25 x N] + 35
lan Feb Mar Apr May Jun Jul

Hal waler usage in itres per day for each month Wd,m = factor from Table 1c x (43)

2

143)
Aug Sep Oct Naw Dec

| 1064 | 10565 | 10167 | 9768 | e3ca | ssdr | 71 |

9365 | o768 | 10167 | 10565 | 10964 |

4102 = 141y

Energy content af hat water used = 4.18 x Wd,m x nm & Tm 3600 kWh/month (see Tables 1b, 1c 1d)

[[16250 | 14221 [ 14674 [ 12703 [ 12276 [ ioses | asis |

11364 | 11388 [ 13rad4 [ 14500 [ i57.a6 |

Distribution loss 0.15 % (4%]m

HasiL.a2 = i45)

[ za3s | 2133 [ zzon [ asas [ asa1 | 1588 | 2a72 |

16490 1700 | 1ssa | 2175 | z3sz | s

Storage volume (litres] ineluding any solar ar WIWHRS storage within same vessel
Water starage boss:
a) If manufacturer's declared loss factar is known (ewh/day)
Temperature factor from Table Ik
Energy lost from water starage (kWhiday) (48] x {49}
Erter (50] cr {54) @ (551
Water storage boss cakulated for each month (55 « (41hm

147)

148)
143)
159)
I55)

[[2ass [ 2705 | 2985 | 2898 [ 2955 | 898 | 2955 |

7995 | 2658 | 2995 | 2858 | 2mas | (s

If the vessel contains dedicated sokar storage or dedicated WWHRS [S5EIm % [(47] - Vs + (47), else (58]

[ zmes | 2705 | zaes | zzas | 2908 [ 2z9e | s9es |

2995 | zses [ 2eas | ames | z0as |i=m

Primary circuit loss for each manth fram Table 3

URN: B1-A01-5W wersion 3
MHER Plan Aisesior wersion 6.3.4
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[3326 [ 21on | 2326 | a5 [ 2326 | 2251 | 2326 | #2326 | 2251 | 2326 | 2251 | 2326 |I59)
Combi loss for each menth from Table 3a, 3b or 3c

[oco [ voo [ oco | voo | ovo [ voo [ ovo [ voo [ oco [ voo [ ovo | woo Jisn
Tatal heat required for water heating calculated for each menth 0L8S x (45)m + {46)m + [57)m + [58]m + (EL]m

[21580 [ 1s026 [ 19s0s [ amsas [ wvooe | asvaz [ 15137 | aeses | 1esse | 1seos | 1964a | 21067 |je2)
Solar DHW input calculated usng Appendix G or Appendix 4
| ooo | ooo | aoo | won | ooo | ooo | ooo | eoo | oo | eoo | ooo | ooo e
Oulput fron water heater for each month (KWhfmanth) [62m + [630m
[[21580 [ 10026 | 19005 [ 17043 [ 17506 [ 15742 [ 15137 [ 16565 [ 16548 | 18605 | 10640 | 21067 |
T6411.,.12 = 163)

Heat gains fram water heating (kWh/month] 0.25 = [0.85 = [45]m + (E1|m] + 0.8 = [[4E])m + (57]m + {589}m]
| @663 | 8573 | o13s | maza | s3zs | 7ea2 | 7520 | soo2 | 7oom | mera | a4 | sa92 |es)

lan Feb Mar Apr Mday Jun Jul Aug Sep Oct Mow Dec
Metabalic gains [Table &)

[2z72a | 1avma | 1372 [ 23vme [ 1zvma [ 1378a [ 13029 [ 1aves [ azvma [ 13vea | 13729 | 1aves |es)

Lighting gains [calculated in Appendix L, equation L% or L9a), alsa see Table &

| 2323 | 2054 | 2671 | 1265 | 9as | 7as | sex | 122t | 1505 | 1sa0 | 2230
Appliance gaing [calculsted in Appendix L, equation L13 or L13a), alio ses Tabde 5

| 259.43 | 26212 | 25533 | 2a089 | 22266 | 20553 | 19408 | 18139 | 19817 | 21262 | 23085 | 24798 |(s8)
Cooking gaing {caloulated in Appendix L, eguation L15 of L15a), also see Table S

[3678 | 3678 | 3678 | 3678 | 3678 | 3678 | 3678 | 3678 | 3678 | 3678 | 36.78
Pump and fan gaing (Tabla 53)

[ooo [ ooo | oca [ eor [ ovo [ ooo [ ooo | voo [ oo [ eoo [ opo | ooo |y
Losses .8 evaparation [Table &)

2377 | (s7)

3678 [69)

[aaoar [ a2 | ey [ aa02r [ aaeer 027 [ -ateer [ aazear [ aweer [ ago2e | aeer | ez |y
Water heating gains [Table 5)

| 12028 | 12758 | 12278 | 11629 | 11207 | 10613 | 10108 | 10755 | 1o8es | 11658 | 124am | 12759 |7
Tatal internal gaing (B6)m + |67)m + [E8)m + (63)m + (F0]m + (71jm = {72jm

| 976.78 | #7450 | 95910 | 43419 | a085a | 38399 | 36814 | 37450 | 3sva2 | 21365 | aa167 | 46369 |73

Access Tactor HArea Solar flux E FF Gaing
Table 6d m* Wim* specific data specificdata w
orTable 6 or Table 6e
SouthEast [Comr )« 788 | = 3679 |xo9s[ oeo |x[ oss |- _szza i
Southwest [ emr (e[ 2a0 x| 2678 Jwosx| o040 |«[ aes ]=[ sses |
reprthiiest [ orr ][ azoe Jw[ 1128 Jwoosx[ oeo ]« o6 |- 2456 ]i=0)

Solar galns in watts 5{74pm [(82]m

[13249 | 23383 | 34160 | #5958 [ 54792 [ 55854 | 53242 [ #6429 [ 38221 [ 26425 [ 18037 [ 12242 |23
Tatal gairs - internal and solar (73}m = |33jm
[eoazy | 7oaa2 | eoo7e [ #ea77 [ oteds [ adzsa | soose | #3870 | veesy [ aresa | eoias | 57611 |20y

Temperature during heating periods in the living area from Table 9, Th[C) 185
lam Fab Mar Apr May Jun Jul Aug Sep Dct Mo Dec
\tidisation fartar far gains for living area nl,m {see Table Saf
096 | 094 | o080 | os | o068 | o052 | 039 | 043 | ob4 | 085 | o084 | 097 |is6)

LURN: B1-A01-5W wersion 3
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Me=an mternal temp of living area T1 {steps 3 to 7 in Table ) T07HE. B = 1107 Emissions from ather sources [space heating)
[[1933 [ 1sse | 1087 | 2040 | 2075 | 2003 | 2088 | 2007 | 2085 | 2042 | 1980 | 1829 |(&7) Spare coolng requirement kWh/m? fyear pon+w=[__128 ] os Efficiency af heat pumgp 1367a)
Temgerature dusing heating periats in the rest of dwelling from Table 9, Th2{"C) £07 emisslons from heat pump [{307a)+(310a)] x 100 + (3673) = - [267)
[2022 | 2022 | 02z | 2023 | 2023 | 2025 | 2025 | 2025 | 2028 | 2023 | 2023 | 2022 |is8) Energy requiremen Eleetrical erergy far comemunity beat dstribution = [ 0e7 i
Utmsation factor far gains for rest of dwelling nZm Fraction of space heat from secandany/supplementany system (table 11) o' if nene {301) Tatal COZ assaciated with community systems [ temmar |z
[owe | va3s | oss | o7a | o6t | o7 | o033 | 057 | 059 | o0& | oss | oo ]is9) Fraction of space heat-from commimiiy system 1-{301)= 1202) Tatal COZ assaciated with space and water heating [zt )i
Maan mternal temparaturs In the rest of dwelling T2 (follow steps 3 1o 7 in Tabde 3c) Fraction of communlty hwat from heat pump {303al Space cookng = | 1681 |jm
(e T e I ue ] oa ] oe | on ] o5 T o6 T oe s T ae ] 7 ] o Fraction of total space heat from comemunity heat pump (302)x 3030 = 100 ] [304a Pumps and Fang . T e
Living area frstiion Living area + 4] = 151) Factor for control and charging methad [Table £6{3]) for community space heating [305] Elettricity for lighting - 1379)

Mean mtermnal temperatiors for the whale dwelling fLA ¢ T1 (1 - 1La] x T2

[2858 | 1891 | 1938 | 1993 | 2031 | 2052 | 2057 | 057 | 2043 | 1993 | 1908 | 1853 | (93
Apply adjustmaent 1o the mean intamal temparature fram Table 42 whers appropriate

[1s58 [ 1891 [ 1a3s [ 1093 [ 7031 [ 2052 [ 2057 [ 7057 [ 3043 [ 1893 [ 1aas [ 1853 Ji=3

B. Space heating requirement

lan Feb Mar Apr May Jun Jul Bug Sep Oct Moy Dec

Utisation factar far gains, ris

[[oo4 [ 092 [ o087 [ o7 [ o6s [ oas [ o036 [ o3sv [ o061 | o0& [ ose [ oas s
Usaful gaing, nmGm, W (24)m x (84)m

[ s7az0 [ s43.34 | eoaz1 | avs67 [ 6s0.28 | #se07 [ 31975 [ 33137 [ 4s6.03 | 55282 [ 55165 | 54768 | |95)
Kanthly average external temperature fram Table U1

[ s30 [ 490 [ aso | soo | 1o | 1460 [ 1ae0 [ 1640 [ 2230 [ 1oso | 710 | a2z o

Heat loss rate for mean nternal temperatwes, Lm, WO [(358)m x [(83]m - [96)m]
| 132083 [ 1o0i08 | 110020 | 92745 | 72ion | 48767 | 32930 | 3a205 | seosn | 7sa70 | iodess | 123751 | a9
Space heating requirement, KW fmanth 0.024 x [[97)m - (351m] & [41)m
| 48704 | 37205 | 3o2s0 | 16688 | 7560 | ooo | o000 | ooo | ooo | 17035 | 3zede | 45835 |
E(88)1..5, 10,12 = 158)
(98] 4] 99)

Space heating requinement KWhm? fear

Be, Space coaling requirement
lan Fab Mar Agr ay Jun Jul Aug sep et Moy Dec

Heat loss rate Lm

| ooo | ooo | ooo | ooo | oo | 77455 | Goavs | 62400 | oo | ooo | oo | oon | (oo
Utisation factor for loss gm

[ o000 [ ooo | ooa | oor [ ooo [ ooo [ osa [ ooz [ ooo [ ooo [ oco [ ooo ]poun
Usefil kass nmim (watts) (1000m % (101)m

[ oo [ voo | oeo | voo | ooo Jesran [ s7izr [srsma | oo | eoo | ooo [ oo ]ion

Gains

[ oo | woo | oo | coo | apo Jaisszi[izzaceJaovsas ] opo | woo | ave | eon |0y
Spare coplng requarsment, whale dwelling, continuous (KWh) 0.024 x [[103)m - [102)m] = {41]m
| om0 | ooo | oo | ooo | oo | ssase | axeds | 37023 | opo | coo | omo | oon |
H104k6..5 = 1104)
caled area + (4] = 10)

Coaled fraction
Intermittendy factor (Tabde 10|
[[ooo | ooo [ ooo | ooo [ ooo [ oes [ oas [ 025 [ ooo [ ooo [ oo [ coo |

Ti066..8 = fagg)

Spave coolng requirement (104)m x {105) « [106)m

13053]

Factor for charging method (Table 4c(3)) for commaunity water heating

Distribution loss Factor [Tabde 123¢) far community hesting system 1.25 |306]
Spoce heating

Annual space heating requirement 2409.49 |28
Space heat from hest pumg {58} x 1304a) x (305) x { 306) = 301186 1307a)
Water haating

2194.74 164)
(64} x [303a) = {3052) x {30E) = 2743.42 [310a]
0,00 = [{307a),..[307e) + [310a8)..{310=]] = 57,55 1313]

Annual water heating reguiresmsnt
Water heat fram heat pump
Elestricity used for heat disiribution

214]
{107} = (314] [315)

[3303)

Coaling System Energy EFficiency Ratio
Space coplng [if there is a fized cooling system, If not enter 0)
Electricity for pumps, fans and alectric keep-hot (Table 4)

mechanical ventilation fans - balanced, extract or pasitive input fram cutside

Tatal electricity Tor the ahove, kKihfyear 251.E6 j331)
Electricity far lighting [Aapendix L) j232)

Total delivered erergy for all uses (307} = |308] + (310) + (312] = {315) + (331} + [332] |33 T0) = 6448.18 1338)

A0k Fuel €033 - community heatin

Fual Fusel price Fual
kWh/year «cost £ fyear
Space heating from heat pump K x001= |340a]
Water haating from heat pumg x X001 = (2423
- ‘ woore [ iz pas
Pumps ard fans " x003= f248)
Elessricity for lighting x X001 = {350
Additional standing charges 1251]

(340a],..{3470] » |345),.0354) = 1358

Tatal energy cost

Y1k SAP rating - comamun|ty heating scheme

Eneriy cost deflator {Table 12) | 04z |56
Ennrgy cost facter (ECF) [ 130 Jusn
SAP wahie B1E4

SAP rating {section 13}
SAF bhand

12k CO, emissbons - community heating scheme

L oo | ooo | opo | ooo | ooo | apse | 4870 | 423 | oo0 | ooo | ood | oo | Enargy Emissian factor Emissions
KWhy=ar (ki year)

LURMN: B1-A01-5W wersion 3 URN: B1-A01-5W wersion 3

WHER Plan Assesspr version 6.3.4 MHER Plan Asseisor varsion B.3.4

Page 4 AP varsion 5.92 Page 5 SAP varslon 5.9

Tatal COs, kgfyear
Dravelling C0; emission rate
El walue

El rating [section 14}

El band

[3761.4382) = f283)
(383) 5 ()= 2000 ]384

|385]

1%b. Primary energy - commanity beating scheme

Primary energy from other sourges (space heatng)
Efficiency of heat pump

Primary energy from heat pump [{307a)+{310a)] » 100 + {367a) =
Electrical enargy for community haat dstribution

Tovtal prirnary enengy associated with cormmunity systems
Tatal primary enengy assaciated with space and water heating
Space conlng

Pumps and fans

Electricity for lighting

Primary enerngy KWh fyear

Cearclling primary energy rate k'Wh/'m2 fyear

Emergy
kWhyyear

150.00
3197.38
37,55

251.86
A08 .45

Primary lactor

Primary energy
(kWhyfyear)

{367a)
1367)
372]
1373)
1278
[ _tooos ]im
1378)
1373]
383)
_1 18.%9 |284]

Page &
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MANOR ROAD
AVANTON RICHMOND
DEVELOPMENT LTD

SUSTAINABILITY
ENERGY STRATEGY - REV. 03

TER Worksheet
Design - Draft

O NHER

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

Assessor name Mizs Michelle Wang Assessor number 2018
Client Last modified 04/02/2019
Address Manor Road Richmond Block 1, Richmond, TWS
1. Overall dwelling dimensions
Area (m?) Average storey Valume [m¥)
height (m])

(el x
[12) + (1) + (1€} + [14)...{1n] = )

2a) =
(3a] +(3b) + (3c) + (3d)...(3n} = (5)

Lowest occupied 268.10 (3a)
Total floor area

Dwelling wolume

2. Ventilation rate

m?® per hour
Number of chimneys III x40 = lIl (Ba)
Number of apen flues III x20= lIl (68)

e o m o
Ce 1 - o
Co 1 w- oo

Air changes per
hour

(6a) + 6b) + (7a) + {7h] + {7c) = +(5)= @
If o pressurisotion test hes been carried out or is intended, proceed to (17), atherwise continue from (9) to {16)
o

(18)
")

1-[0.075 % (19)] = (20}
(18) x (20} = (21)

Number of intermittent fans
Number of passive vents

Number of flueless gas fires

Infiltration due to chimneys, flues, fans, PSVs

Air parmaability value, g50, expressad in cubic matras per hour per square metre of envelope area
If based on air permeability value, then (18) = [(17) = 20] + (&), otherwise {18) = (16}

Number of sides on which the dwelling is shelterad

Shelter factos

Infiltration rate incorporating shelter factor

Infiltration rate madified for monthly wind speed:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec
Monthly average wind speed from Table U2
| 510 | so0 | 450 | 440 | a30 | zeo | 3mo | 370 | aoo | 430 | 450 | am |iz3)
Wind factor (22)m + 4
| 228 | 125 | 123 | 100 | 108 | o095 | oos | oo3 | 100 | 108 | 113 | 118 |iz2a)

Adjusted infiltration rate (allowing for shelter and wind factor) (21) x (22a)m
| 043 | 42 | 042 | 037 | o036 [ o032 | o032 | o031 | o038 | o036 | 038 | 40 |izam

Caleulate effective alr change rate for the applicable case:
(239}

If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h NfA (23c)

If mechanical ventilation: air change rate through system

) natwral ventilation or whole house positive input wentilation from loft
[ 050 [ o059 [ ose | os7 | os7 [ oss | os5 [ oss [ os6 | os7 [ os57 [ o058 |iz2aq)
Effective air change rate - enter {24a) or (24b) or (24c) or (24d) in (25)
[ oso | ose [ ose | o057 [ 057 [ oss | o055 [ o055 [ ose | os57 [ os7 [ osa |izs)

3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value AxUW/K wevalue, AXE,

area, m* m? A, m* W/ m?K lelfm?*.K lIfK
Window 2550 | x| 133 |=[ 3381 (27}
External wall [8o22 |x[ 018 ]|=[ 108s | (29a)
Party wall | 3136 |x| ocoo |=| ooo | (3z)

Tatal area of external elements T4, m? [E31]
(261..430) + (32} = (23)
(28)...(30) + (32) + (32a)...(32¢) = (34)
i3}
i3}
{33)+ (36} = (37
Jan Feb Mar Apr May Jun Jul Aug Sep Oet MNow Dec
Wentilation heat loss calculated monthly 0.33 x {25)m = (5)
[ 5252 | s220 | 5188 | soao | soa2 [ 4883 | ass3 [ asso | 4933 | soa12 | soes [ 5127 |38}
Heat transfer coefficient, WK (37)m + (38)m
[[104.09 | 10377 [ 103.46 | 10198 | 10170 [ 100.41 | 10041 | 10017 | 10091 | 10170 [ 102.26 [ 102.8s |

Average = 3(33)1..12/12 = 101.98 (39)

Fabric heat loss, W/K = Z{4 = U}

Heat capacity Cm = F{A x k)

Thermal mass parameter [TMP) in kifm’K

Thermal bridges: 3[L = W) calculated using Appendix K

Tatal fabric heat loss

Heat loss parameter [HLP), W/m®K (3%)m + {4}
[[102 T 202 | 101 | 100 | 100 [ oo [ o9 [ os8 | ose [ 100 [ 200 [ 101 |

#verage = 3(40]1..12/12 = (40}

Number of days in month (Table 1a)
[ 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 | 3000 [ 3100 |ao)

4. Water heating energy requirement

Assurned eceupancy, N (42}
Annual average hot water usage in litres per day Vid,average = (25 x N} + 36 99.67 [CE]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec

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

[10964 | 10565 [ 10167 | o76s | 9368 | ss71 | #o71 | 9360 | 9768 | 10167 | 10565 | 10964 |

T44)1..12 = [a4)

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kwh/maonth [see Tables 1b, 1c 1d)
16259 | 14221 | 14674 | 12793 | 12276 | 10593 | em1s | 11264 | 11398 | 13284 | 14500 | 15746

545)1..12 = (45}

Distribution loss 0.15 x {45)m

[[(za30 [ 2133 [ 22010 [ 1910 [ 1841 [ 1589 [ 1472 [ 1600 [ 1710 [ 1903 [ 2175 [ 2382 |(as)

Storage volume (litres) including any solar or WWHRS storage within same vessel 124.00 (47}
Water storage loss:
a) If manufacturer's declared loss factor is known (kWh/day) 1.62 (48}

o
(o1
()

Temperature factor from Table 2k
Energy lost from water storage (KWh/day) (48) x (23]
Enter (50) or {54) in [55)
‘Water storage loss calculated for each month (55) x (41)m
[[27a6 [ 2454 [ 2716 | 2629 [ 2716 [ 2629 [ 2716 [ 2716 [ 2629 | 2716 [ 2629 [ 2716 |ise)
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [{47) - Vs] + (47}, else (58)
[[27a6 [ 2454 [ 2716 | 2620 [ 2716 [ 2629 [ 2716 [ 276 | 2620 | 2716 [ 2629 [ 2716 |is7)
Primary circuit loss for each month from Takle 3
[[2326 | 2101 [ 2326 [ o251 [ 2326 [ 2251 [ 2326 [ 2326 [ 2251 [ 2326 [ 2251 [ 2326 |59}

URN: B1-AD1-5W version 3
NHER: Plan Assessor version 5.3.4
Page 1 SAP version 9.92

URN: B1-AD1-5W version 3
MHER Plan Assessor version 6.3.4
Page 2 SAP version 9.92

Combi |oss for each month from Table 3a, 3bor 3c

[ ooo [ ooo [ eco | ooo [ ooo [ ooo [ ooo [ ooe [ ooo [ ooo | ooo [ oo |isi)
Tatal heat required for water heating calculated for each month 085 x (45)m + (46)m + (S7)m + {59)m + (61)m

[[22302 [ 18775 | 19717 | 17674 | 173.18 | 154.73 | 14859 | 163.07 | 16278 | 18326 | 19380 | 207.89 | (s2)
Saolar DHW input caloulated using Appendix G or Appendix H

[ ooo [ ooo [ ooo J ooo J ooo [ o000 [ ooo [ ooo [ ooo [ ooo | ooo | ocoo |is3)
Qutput from water heater for each month [(kWh/month) (62)m + (63)m

[[213.02 [ 18775 [ 19707 | 17674 [ 17318 [ 154.73 [ 14859 | 163.07 | 16278 | 18326 | 19380 [ 207.89 |

Hea..12= f64)

Heat galns from water heating (¥Wh/month) 0.25 = [0.85 = [45)m + (61)m] + 0.8 = [{3&)m + (57)m + (39)m]
[(aa0 [ 8372 | 8913 | 8158 | 8116 | 7426 | 7298 | 77.79 | 7694 | 8451 | 87.25 | 9270 | (65)

lan Feb Mar Apr May Jun Jul Aug Sep oct Mow Dec
Metabaolic gains (Table 5}
[ 137.8a [ 137.84 [ 137.84 | 137.84 | 13784 | 137.84 | 137.84 [ 137.84 [ 137.84 [ 137.84 | 13784 | 13784 | (c6)
Lighting gains {calculated in Appendix L, equation LS or L9a), also see Table 5
[[2313 [ 2054 | 1671 [ 1265 | 945 [ 788 [ se2 | 1121 | 1505 | 1910 [ 2230 | 2377 |67
Appliance gains [calculated in Appendix L, equation L13 or L13a), also see Table 5
| 259.43 | 26212 [ 25533 | 24080 | 22266 | 20553 [ 1aa08 [ 19135 | 1817 [ 21262 | 23085 | 24798 | (63}

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

| 3678 | 3678 | 3678 | 3678 | 3678 | 3878 | 3678 | 3678 | 3678 | 3678 | 3678 | 3678 |(69)
Pump and fan gains (Table Sa)

| 300 | 300 | 300 | 300 | 200 | 300 | 300 | 300 | 300 [ zo0 | zoo [ 300 |(7o0
Losses &g, evaporation [Table 5)

| -110.27 | <1027 | -110.27 | -11027 | -11027 | -11027 | -an027 | -110.27 | -130.27 | -110027 | 110027 | 1027 | (70
Water heating gains [Table 5)

| 12683 | 12458 | 11580 | 11330 | 10008 | 10324 | 39809 | 10456 | 10686 | 11359 | 12118 | 12458 | (72}
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (7T1m + (7Z)m

| 476.73 | 47460 | 45520 | 43420 | 408,55 | 38400 | 36815 | 37451 | 38743 | 41266 | 44168 | 46370 | (73)

6. Solar gains

Access factor Area Salar flux E FF Gains
Table 6d m? W/m?* specific data specific data w
or Tabla 6b or Table 6c
southEast o3 I« 708 Jx[ 36785 |xosx[ o063 |x[ _om |=[ 7972 ]imn
SouthWest [ Tomm ] x[ 755 ] x[ 3878 xos«[ 083 |x[ om0 |=[ mamo |3
NerthWest [ 077 |«[ 1088 |«[ 1138 |woex[ o083 |« o070 ]=[ 3745 a1

Solar gains in watts F{74)m..(82)m

[ 202.07 [ 35664 [ s21.00 | 70093 | ssses | ssisa [ s12o0 [ 7os11 [ ss278 [ 40307 | 24430 [ 17146 | (83)

Total gains - internal and solar {73)m + {83)m
[ 678.86 [ 83124 | eso.20 [ 113513 [ 1244.20 [ 1235.8¢ [ 1180.16 [ 108262 | 970.21 | 815.73 | ess.gs | 63s.16 | (a4)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 3, Th1["C) 21.00 (85)
Jan Feb Mar Apr May dun Jul Aug Sep Oct Now Dec

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

100 [ 099 [ 097 | o#8 [ o7 | 051 [ 037 [ 042 | os6e | oo4 [ o099 [ 100 ]iss)

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

URN: B1-AD1-5W version 3
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MANOR ROAD SUSTAINABILITY
AVANTON RICHMOND ENERGY STRATEGY - REV. 03
DEVELOPMENT LTD

| 2000 [ 2020 | 2048 | 2078 | 2085 | 2085 | 2100 | 2100 | 2097 | 2072 | 2030 [ 1937 |ia7)
Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)

| 2007 | 2007 | 2007 | 2008 | 2008 | 2000 | aoao0 | 000 | 2009 | 2008 | Zooe | 2008 |ism)
Urilisation facter for gains for rest of dwelling n2,m

| 100 | pos | o085 | oss | o066 | o4 | o030 | 034 | oe1 | os1 | ome | 100 |ims)
Mean internal temperature In the rest of dwelling T2 (follow steps 3 ta 7 in Table 9c)

(1873 [ 1903 [ 1942 | 1984 | 2004 | 2008 | 2010 | 2010 | 2007 | 1978 [ 1518 | 1869 ] (50}
Living area fraction Living area + {4) = (a1}
Mean internal temperature for the whole dwelling fLA x T1 +(1 - fLA} x T2

[[1931 [ 1056 [ 1000 [ 2027 | 2045 | 2050 | 2051 [ 2081 [ 20048 [ 2021 [ 1089 [ 1027 |92}
Apply adjustment to the mean internal temperature from Table 4e where appropriate

[ 1832 | 1956 [ 1000 [ 2027 | 2045 | 2050 | 2051 | 20851 [ 2042 | 2021 | 1989 | 1927 |93

8. Space heating requirement

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

Utilisation factor for gains, nm

[[o9s [ oes [ o095 | o8 | o068 | 048 | 033 | 038 | ost | 091 | 099 | 100 |(s4)
Useful gains, nmGm, W (94)m » (84)m

[Ce75.04 | 817.80 [ 933.72 | o73.93 | 84716 | 588.07 | 301.97 [ 41058 | 621.24 | 74607 | 676.49 | e32.59 | (95)
Monthly awerage external tamperature from Table U1

[ 30 | 480 [ es0 [ 20 [ 1170 | 1460 | 1660 | 1640 | 1420 | 1060 | 710 | 420 (%)
Heat loss rate for mean internal temperature, Lm, W [[39)m x [{$3)m - {96)m]

[1s62.5¢ [ 152151 [ 138684 [ 115951 [ sonaz | soavs | 30246 [ a1ne0 [ seas1 [ o77.22 [ 128758 [ 155029 | (97)
Space heating requirement, k\Wh/manth 0.024 x [[97)m - [95)m] x (41)m

[ 66030 [ 47290 [ 33712 [ 13361 [ 3196 | ooo | ooo | ooo [ ooo [ 17197 [ 43008 | es277 |
F(98)1..5, 10..12 = 98}
Space heating requirement kKWh/m?/year (98] + (4) (99}

ments - individual heating systems including micro-CHP

Space heating

Fraction of space heat from secondary/supplementary system [table 11) (201)
Fraction of space heat from main systemis) 1-(201)= (202)
Fraction of space heat from main system 2 (202)
Fraction of total space heat from main system 1 1202]  [1- (203])] = (204)
Fraction of total space heat from main system 2 {202) x (203) = (205)
Efficiency of main system 1 {%) (206)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec
Space heating fuel {main system 1), kWh/manth
[[7o6.20 | sos.77 [ 3e0.56 | 14290 | 3418 [ ooo [ ooo [ coo | ooo [ 18393 [ avesy [ 73023 |

5(21111..5,10...12 = {211)

Water heating
Efficiency of water heater
[ 8763 | 8718 | 8623 | sa08 | 8rao [ 7980 | 7980 | 700 [ 7980 | saea | 8694 [ 8775 |(217)
Water heating fuel, kWh/month
[[243.08 | 21537 [ 22865 | 21020 | 213.02 | 109390 | 186.20 [ 204.34 | 203.90 [ 21651 [ 22293 [ 236.90
F218a)1..12 = (219)

Annual totals

Space heating fuel - rmain system 1

WURN: B1-AD1-5W version 3
NHER Plan Assessor version 6.3.4
Page 4 SAP version 9,92

‘Water heating fuel
Flectricity for purmgs, fans and electric keep-hat (Table 4f)

central heating pump or water pump within warm air heating unit

boiler flue fan
Tatal electricity for the abave, kWh fyear
Electricity for lighting [Appendix L)

Tatal delivered energy for all uses

10a, Fuel costs - individual heating systems including micro-CHP

Space heating - main system 1
‘Water heating

Pumps and fans

Electricity for lighting
Additional standing charges

Total energy cost

Fuel
kWhjyear

2575.09

40845

11a, 5AP rating - individual heating systems including micro-CHP

Energy cost deflater [Table 12)
Energy cost factor (ECF)

SAP value

SAP rating (section 13}

SAP band

12a. CO; emissions - dual heating systems including micro-CHP

Space heating - main systam 1
Waler heating

Space and water heating
Pumps and fans

Electricity for lighting

Total €Oy, kgfyear

Dwelling CO; emission rate
Elvalue

El rating [section 14)

Elband

13a,

imary energy - Individual heating system:

Space heating - main system 1

Water heating

Space and water heating

Pumps and fans

Electricity for lighting

Primary energy kWh/fyear

Dwelling primary energy rate kWh/m2year

Energy
kWh/year

3134.34
2575.09

75.00
408.45

ding micro-CHP

Energy
kWh/year

2575.09

75.00
A08.15

257509

(230c)

(2308)
__?5 00 (231)
232)

{211)..221) + (232) + (232)...1237b) = 5192.89 (238)

Fuel price

13.19

Fuel
cost £year

K0.01= (240)
x0.01= (247)
x0.01= [249)
«0.01= (250)

251l

(240)...(242) + (245)...(254) = 38245 | (255)

Emission factor

kg CO2/kWh

0.216

s
__1..09 (257)

(258)

Emissions

kg COufyear

. 677.02 (261)
= 556.22 (264)

(261) + (262} + (263) + (264) = [ 123324 ] (265)

0.519

Primary factor

1.22

1322

- (267}

- (268)
[265)...(271) = (272)
(272) + (4) = (273)
am

Primary Energy
kWh/year

. s
= 31141.61 [264)

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

3.07
3.07

= (267)
: (268)
(272)
0273)

Pages
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MANOR ROAD SUSTAINABILITY
AVANTON RICHMOND ENERGY STRATEGY - REV. 03
DEVELOPMENT LTD

Be lean BRUKL

BRUKL Output Document

Compliance with England Building Regulations Part L 2013

Project name

Manor Road - Retail A1 (Lean) As designed

Date: Fri Jan 25 17:34:01 2019

Building Details Owner Details
Address: Richmand, Londan, TWS Namae: Avanton Richmaond Devalopment Lid
Telephone number:
Certification tool Address:
Calculation engine: Apachs
Calculation engine version: 7.0.10 Certifier details
Interface to calculation engine: 1ES Virual Environment Name:
. ) . Talephone number:
Interface to calculation engine version: 7.0.70
Address:

BRUKL compliance check verslon: 5400

Criterion 1: The calculated CO. emission rate for the building must not exceed the target

Administrative information

CO. emission rate from the notional building, kgCO.Wm™.annum 43 8

Targel GO, emission rate (TER), kgCOy/'m®.annum 438

Building GO, emission rate (BER), kgGO,/m'.annum 336

Are amissions frem the bullding less than er equal to the target? BER == TER

Are as built delails the same as used in the BER calculations? Saparale submission

Criterion 2: The performance of the building fabric and fixed building services should

achieve reasonable overall standards of energy efficiency

Values which do not achieve the standards in the Non-Domastic Building Services Compliance Guide and Pari L are
displayed in red.

Building fabric

Element Ustimii | Uscai | Uhcae | Surface where the maximum value occurs®
Wall* 035 | 015 | 015 | 00000001 :Surf[2]

Floor 026 | 013 | 013 | 00000001;Surfld]

Reof 025 |06 | 016 | 00000001 :Surf(1]

Windows""*, roof windows, and rooflights | 2.2 1.4 1.4 00000001 :Surf[3]

Personnel doors 2.2 1.4 1.4 00000001 :Surf{4]

WVahicle access & similar large doors 1.5 - - Mo Vehicle access doors In bullding

High usage antrance doors 3.5 - - Ne High usage entrance doors in bullding

Usime = Limiling arsa-weight=d average U-valuss [WmeK))

* Thare might be mora than one surface where the maximum U-value oogurs.

** Butamatic U-valun check by the 1oal does not apply fo curtain walls whase limiting standard is similar 1o that for windaws,

*** Display windaws and similar glazing ame excluded fram tha L-valus chack.

M.B.: Maithar root vantilajars iing. smaoke vanis| nor swimming peal kasing are mededled or checkad agairst the imiing standards by the fool

Usca: = Galoulabed area-weighted average U-values W mrK)| Uicse = Caloulated maximum individual elemant U-values MImeK)]

Air Permeability Worst acceplable standard | This building
m{h.r) at 50 Pa 10 3

Page 1 af &

Technical Data Sheet (Actual vs. Notional B ing)

Actual Matiohal % Area Building Type

Area [m] 434.5 100 A1AZ RetailFinancial and Professional services
Exfernal arsa [m? 965.6 ! Feasl ) bides King
‘Weather | LOM

Infiltration [t S0Pz | 3

Average conductance [WK] 311,82 399,49

Average U-value [WimK]  0.32 0.4

Alpha vakue™ [%%] 10 10

© Porrentings of e sulding s avaipa ol kansisr coaficent which & du Is Bl Eadging

Energy Consumption by End Use [k‘.’u‘h-‘m“]

Actual HNatianal
Haating 11.55 1315
Cooling 4.82
Auxiliary 1766
Lighting 3.7
Hixt water | 1.86
Equipment* h 20.26
TOTAL™ 74.04 95.19
* gy e bry oquipmes] doas ml Cou KW e 100 ARSI Of COURYING TR SO
= Tatal 6 A Of By HR R SR CpNdd by CHIP g 5. ¥ appicabie
Actual Hotional
Photovaoliaic systems 0 0
‘Wind turbines Q o
CHF generators Q o
Saolar thermal systems {J ------------------------ o

Energy & CO, Emissions Summary

Actual Notional
Huating + coofing demand [hm] [1; 161.17
Frimary ensrgy” [kWhir] 197.83 258.32
Total emissions [kg/m’] 33.6 43.8

* Porsery srergy o ret ol ary slachzal snegy dapbiced by S gassrmions, 1 spicatis,

Feged ate
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MANOR ROAD SUSTAINABILITY
AVANTON RICHMOND ENERGY STRATEGY - REV. 03
DEVELOPMENT LTD

Be green BRUKL

BRUKL Output Document ® HM Government

Compliance with England Building Regulations Part L 2013

Project name

Manor Road - Retail A1 (Green) As designed

Date: Fri Jan 25 17:39:38 2019

Administrative information

Building Details Owner Details
Address: Richmand, Londan, TW2 Mame: Avantan Richmaend Development Lid.
Telephone number:
Certification tool Address:
Caleulation englne: Apache
Calculation engine version: 7.0.10 Certifier details
Intetace 1o caleulalion engine: IES Virual Envirarrment  Hame:
. . Telephone numbar:
Interface to calculation engine version: 7.0.10
Address: .,

BRUKL compliance chack version: vi4B0

Criterion 1: The calculated CO; emission rate for the building must not exceed the targat

CO. emission rate from the notional building, kgCOL/'m?. annum 36

Target CO. emission rate (TER), kgCO./mé.annum 35

Building CO. emission rate (BER), kgCO./mr.annum 27.3

Are emissions from the building less than or egual to the target? BEH =< TER

Are as built details the same as wsed in the BER calculations? Separate submission

Criterion 2: The performance of the building fabric and fixed building services should

achieve reasonable overall standards of energy efficiency

Values which do not achieve the standards in the Non-Domestic Building Services Compliance Guide and Part L ara
displayed in red.

Building fabric

Element Us-umit | Upzaie | Uecai: | Surface where the maximum value occurs®
Wall"* 035 [ 005 015 | 00000001:5urf2]

Flaor 025 (003 013 [ 00000001:5urfd]

Roof 025 (006 [016 | 00000001:Surf1]

Windows**", roof windows, and rooflights | 2.2 1.4 1.4 00000001 :Surf]3)

FPersonnal doors 2.2 1.4 4 00000001 Surfl4)

Vehicle access & similar large doors 1.5 - - Mo Vehicle access doers in building

High usage entrance doors 3.5 . - Me High usage entrance doors in building

Lla s = Limibing araa-welghted average U-valuas [WmH]|

s zar = Caleulatad area-weaghiad avarags U-valies [Wiimk]] Whcwe = Calcidated maximum indsidual alement U-valuas [WimH)|

* There might be mona than ong surace wherna the masmum U-valus eiturs,

" Autamatic U-value check by the tool doss not apply to curtain walls wikose imiling standard is simiar e thal for windows

" Display windows and similar ghazing are axcluded fram the U-value check

M.E.. Meither real ventilators (nc. emeka vents) nor gwimming pool basins are modeled or checked against tha limiting standards by the teal

Air Permeability Worst acceptable standard | This building
m*{h.m) at 50 Pa 10 3

Paga 1 of &

Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use
Actual __ Notional

Area [ 434.5 434.5 100 A1A2 RetailFinancial and Professienal services
External area [m?) 965.6 965.6 ATALAS F i n I Ecl Tak
‘Weather LON LN

Infiltration [rihemie 50Pa) 3 3

Average sondustance [WK] 311,82 39949

Average U-value [Wim'K] 0,32 0.41

Alpha valus® [%] 10 10

= Pergenaye of T Bubding's araasage Mot inagher oorSokont wiid (s due o Pemeal Didging

Energy Consumption by End Use [kWh/m’]

Actual MNotional
Hezating 1.98 4.43
Cooling 5.32 &.82
Auxiliary 713 306
Lighting A 537
Hot water 1.86
Equipmeni® | 20.26 20026
TOTAL™ 538 71.88

* ey (sd by espaipeesT toess nt und sowars tha okl b consungien of cakculyisp smisgions
** Trdal ks vt it mrey edscaical ey splaced by CHF gerevaios. il ancicable

Energy Production by Technology [KWh/m’]

Actual MNaotional
Photovollais syslems 0
Wind turbines 0
CHF generators 0
Solar thermal systems @

Energy & CO, Emissions Summary

Netional
16117
| Z24.88

36

(=3 =11 =}{x=]

Heating + cooling demand [MJim] |
Primary energy” [kiWhin] N
Total emissions [kg/m] 27.

= Prirviry arsrgy i st ol ary sdecirical amngy degpiaced by CHP geranatan. | azchcatla

Page 4 al &
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Appendix J: Boiler and ASHP operational cost analysis

46

Communal gas boiler ASHP + local storage with immersion ASHP + local storage with immersion

Communal gas boiler : Communal ASHP i Communal ASHP
Equivalent heat price p/kWh 4.0 Equivalent heat price (inc. RHI) p/kWh 2.5 EEquivalent heat price (excl. RHI) p/kWh 5.6

Yes No

Tenant heat demand kWh/yr 1 Tenant heat demand kWh/yr 1 Tenant heat demand kWh/yr 1

Proportion of demand is space heat - 0.50 Proportion of demand is space heat - 0.33 Proportion of demand is space heat - 0.33

Proportion of demand is DHW - 0.50 Proportion of demand is DHW - 0.67 Proportion of demand is DHW - 0.67

Communal distribution heat losses - 0.30 Communal distribution heat losses - 0.19 Communal distribution heat losses - 0.19

Communal storage heat losses - 0.00 Communal storage heat losses - 0.00 Communal storage heat losses - 0.00

Gas boiler efficiency - 0.95 Gas boiler efficiency - - Gas boiler efficiency - -

Pumping energy % of heat generated - 0.01 Pumping energy % of heat generated - 0.01 Pumping energy % of heat generated - 0.01

Cold water flow temp C 10 Cold water flow temp C 10 Cold water flow temp C 10

System Inputs Hot water storage temp C - Hot water storage temp C 60 Hot water storage temp C 60
Communal distribution flow temp C 70 Communal distribution flow temp C 55 Communal distribution flow temp C 55

Communal distribution return temp C 40 Communal distribution return temp C 30 Communal distribution return temp C 30

Electric heating efficiency - 1.00 Electric heating efficiency - 1.00

ASHP heating efficiency - 2.90 ASHP heating efficiency - 2.90

Heat generated kWh/yr 1.429 Percentage of communal hot water - 0.90 Percentage of communal hot water - 0.90

Percentage of local storage hot water - 0.10 Percentage of local storage hot water - 0.10

Calculation Communal heat generated kWh/yr 1.156 Communal heat generated kWh/yr 1.156
Tenant heat generated kWh/yr 0.067 Tenant heat generated kWh/yr 0.067

Landlord gas consumption kWh/yr 1.504 Landlord gas consumption kWh/yr 0.000 Landlord gas consumption kWh/yr 0.000

Landlord electricity consumption kWh/yr 0.014 Landlord electricity consumption kWh/yr 0.410 Landlord electricity consumption kWh/yr 0.410

Tenant electricity consumption kWh/yr 0.000 Tenant electricity consumption kWh/yr 0.067 Tenant electricity consumption kWh/yr 0.067

Total net energy consumption kWh/yr 1.518 Total net energy consumption kWh/yr 0.477 Total net energy consumption kWh/yr 0.477

Output (heat Landlord gas consumption p 3.865 Landlord gas consumption p 0.000 Landlord gas consumption p 0.000
system) Landlord electricity consumption p 0.158 Landlord electricity consumption p 4.530 Landlord electricity consumption p 4,530
Landlord RHI p 0.000 Landlord RHI p -3.110 Landlord RHI p 0.000

Tenant gas consumption p 0.000 Tenant gas consumption p 0.000 Tenant gas consumption p 0.000

Tenant electricity consumption p 0.000 Tenant electricity consumption p 1.099 Tenant electricity consumption p 1.099

Total energy consumption p 4.022 Total energy consumption p 2.518 Total energy consumption p 5.629

Table 23: Boiler & ASHP operational cost analysis inputs and results
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