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Appendix G: Roof area appraisal.
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Total PV panel area:

2
Proposed Development Roof Plan (source: Assael Architecture) Annual solar irradiance on roofs 194 panels = 310m" panel area
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Appendix H: SAP worksheets.

Be Lean example data sheet - DER & TER

SUSTAINABILITY
REVISED ENERGY STRATEGY -

39

DER Worksheet
Design - Draft

OE NHER

{1a) + (1b) + (1c) + (2al)...{1n} = [}

Total floor area

Dwelling volume

2. Ventilation rate

Number of chimneys
Number of open flues
Number of intermittent fans
Number of passive vents

Number of flueless gas fires

Infiltration due to chimneys, flues, fans, PSVs

If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16)
Number of sides on which the dwelling is sheltered
Shelter factor

Infiltration rate incorporating shelter factor

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 modfied 23/10/2019

Address Manor Road Richmond Block 1, Richmond, TW9

1. Overall dwelling dimensions

Area (m?) Average storey Volume (m*)
height (m)

Lowest occupied 70.28 [la) x {2a) = [3a)

(3a) + (3b) + (3¢) + (3d)...{3n} = (5)

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

(6a) + (6b) + {7a) + (7o) + (7} = 0|

if @ pressurisation test has been carried out or is intended, proceed to [17), otherwise continue from (9] to (16)

m? per hour
xaos [0 Jea)
x0= [0l
xi0= [0 )
x10= [0 i)
xao= [0 i
Air changes per
hour
=15+ ®)

()

(18)

(19)

1-10.075 % (19)] = (20)
(18} x (20) = [21)

3. Heat losses and heat loss parameter

Element Gross Openings Met area U-value AxUW/K k-value, AxEk,
area, m? m? A, m? W/mK K/mK kdfK
Window [[2101 | x[ 133 ]=[ 2785 | (27)
External wall [[3972 |x[ o015 ]=[ 596 | [29a)
External wall [537 |x[ o0t |=[ oos | (29a)
Party wall [3379 | x[ 000 |=[ ooo | (32)
Total area of external elements T4, m? (31)
Fabric heat lass, W/K = 54 % U) (26)...(30) + (32) = (33)
Heat capacity Cm = 5{Ax k] (28)...(30) + (32) + (32a)...(32e} = [34)
Thermal mass parameter (TMP) in kl/m’K (35)
Thermal bridges: 3{L x W) calculated using Appendix K [36)
Total fabric heat loss (33) + (36) = (37)
lan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

[[1721 [ 1702 | 1682 [ 1584 [ 1565 | 1467 | 1467 | 1447 | 1506 [ 1565 | 1604 [ 1643 |(38)
Heat transfer coefficient, W/K [37)m + (38)m
[T6210 [ 6190 | 6171 | 6073 | 6053 | 59.55 | 5955 | 5936 | 59.94 | 6053 | 6092 | 6131 |

Average = 5(39)1..12/12 = (39}
Heat loss parameter [HLP), W/m32K (39)m + (4)
[ oss [ oss | oss [ os6 0.86 085 | 085

[ oes | oss | os7 | os7 |

Average = 3(4D)1..12/12 = 140)

[ o84

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

4. Water heating energy requiremen

[ 3100 J 3100 [ 3000 [ 3100 | 3000 [ 3100 ]a0)

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

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

9548 | 9297 | 8946 | 8595 | 8244 | 7894 | 7894 | 8244

[ 8505 | 8046 | 9za7 | oeas |

S(44)1..12= [ 105248 | (44)

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kwh/manth (see Tables 1b, 1c 1d)

[(2326 [ 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 2326 |(59)

Combi loss for each month from Table 3a, 3b er 3¢
[ ooo T ooo [ ooo [ o000 [ o000 [ ooo [ ooo [ oco | ooo | o000
Total heat required for water heating calculated for each month 0.85 x {45)m + (46)m + (57)m + {S9)m + (61)m

[ o000 | ooo |is1)

[[196.28 [ 17319 | 18233 | 164.07 | 16123 | 14470 [ 139.58 | 152.32 | 15179 [ 17010 [ 17909 | 19077 | 62)
Solar DHW input caleulated using Appendix G or Appendix H

[ooo | ooo | ooo | ooo [ ooo [ o000 [ ooo
Output from water heater for each month (kWh/manth} {62)m + (63}m

[ 19628 [ 17319 | 182.33 | 164.07 | 161.23 | 14470 | 13958 | 152.32 | 15179 | 170.10 | 179.09 [ 191797 |

s(64)1..12 = {64)

[ 000 [ ooo | ooo | ooo [ ooo |63

Heat gains from water heating (kWh/month) 0.25 x [0.85 = (45)m + [61}m] + 0.8 x [[46)m + (57)m + {59}m]

[[o0a4 [ so0s [ 8sso [ 7862 | 7848 | 7219 | 7129 | 7552 | 7454 | 8143 | 362 | 8864 | (65

5. Internal gains

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

Metabalic gains (Table 5)

[[11265 [ 13265 [ 11265 | 11265 | 11265 | 11265 | 11265 | 112,65 | 11265 | 11265 | 11265 | 11265 | (56)

Lighting gains (calculated in Appendix L, equation L9 or L3a), also see Table 5
[1765 | 1567 | 1275 | 965 | 721 | 608 | 658 | 855
Appliance gains [calculated in Appendix L, equation L13 or L13a), also see Table 5

[ 1148 | 1458 | 1701 | 1814 | (&%)

[(197.95 T 20000 [ 19483 | 18381 | 16990 | 156.82 | 148.09 | 14604 | 15121 | 16223 | 17614 | 189.22 | (68)

L15 ar L15a), also see Table 5

Caoking gains [calculated in Appendix L, equati

[[3826 [ 3426 | 3426 | 3426 | 3426 | 3426 | 3426 | 3426 | 3426 | 3426 | 3426 | 34.26 |69
Pump and fan gains (Table 5a)
[ooo [ eoo | ooo | ooo | o0oo | 000 | ooo | oo0 | ooo | ooo | oo | ooo |70

Losses e.g. evaporation {Table 5)
[[ooa2 T -e042 [ o012 [ 042 | 042 [ 9012 | 9042 | 9012

[ s012 | o042 | w012 [ s012 |(71)

Water heating gains (Table 5)

[[12115 [ 13933 [ 12492 | 109.20 | 10549 [ 10026 | o581 [ 10151 | 10353 [ 10945 [ 11624 [ 11014 |(72)
Total internal gains (66)m + (67)m + (6&)m + (69)m + (T0)m + (71)m + {72)m

[(30354 [ 39160 [ 37920 [ 35045 [ 33939 [ 31007 | 307.28 | 312.89 | 323.02 | 343.05 | 36602 | 38328 |(73)

E. Solar gains

Infiltration rate modified for monthly wind speed: [143.07 | 12513 | 12943 | 11257 | 108.02 | 93.21 | 86.37 | 9912 | 10030 | 11689 | 127.59 | 138.56 | “‘1‘_:::2‘:“' '“:f 5“\::;:;"‘ . pedﬁgc data sped;: 4o Gi:f"‘
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec F(45)1..12 = (45) or Table 6b or Table 6c
Monthly average wind speed from Table U2 Distribution loss 0.15 x (45)m SauthEast | 077 I N | 525 ‘ M { 3679 JxD.‘Jxl 0.40 I M I 090 | - { 2819 1{77]
[510 T 500 T aso [ 440 [ 430 [ 380 | 380 [ 370 [ 400 [ a30 [ aso [ as0 ]2 (2146 | 1877 | 1937 | 1689 | 1620 | 1398 | 1296 | 1487 | 1504 | 1753 | 19.14 | 2078 |(4s) SouthWest [ osa I« 388 ]«[ 3678 |xoas[ o0 J«[ om0 |-[ ze8 ]
Wind factor (22)m + 4 Storage volume (litres) including any solar or WWHRS storage within same vessel (47) SouthiWest [ o 1« 538 ]«[ 78 Jxosx[ oae )«[ ose -[ = ]
[128 [ 125 | 123 [ 110 [ 108 [ 095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a) Water storage loss: NorthWest [ omr Ix[ a0 Jx[ 11z Jxoox[ om0 ][ om0 ]-[ 17m e
Adjusted infiltration rate (allowing for shelter and wind factor) (21) x (22a)m a) If manufacturer's declared loss factor is known (kWh/day) (a8) Solar gains in watts 3(74)m...(82)m
[016 [ 016 [ 016 [ 014 [ o1a | 012 | 012 [ 012 | 013 [ o4 | a1s | 015 Jozm) Temperature factor from Table 2b [ os0 s [14267 | 24801 | 356.22 | 467.60 | 54769 | 554.25 | 529.98 | 468,62 | 39454 | 27932 | 17196 | 12140 | (23)
Calculate effective air change rate for the applicable case: Energy lost from water storage (k\Wh/day) [48) x (43} (50} Total gains - internal and solar (73)m + (83)m
IF mechanical ventilation: air change rate through system [ o0 Jus Enter (50) or {34) in (55) [ os7  Jiss) [536.22 | 64051 | 73551 | 827.05 | 85708 | 874.22 | 837.26 | 78151 | 717.56 | 622.37 | 538.05 | 504.60 | (24)
If balanced with heat recavery; efficiency in % allowing for in-use factor from Table 4h [23c) ‘Water storage loss calculated for each manth (55) x (41)m
a) If balanced mechanical ventilation with heat recovery (MVHR} (22b)m + (23b) x [1 - (23¢) + 100] [T2905 [ 2705 | 2085 [ 2898 | 2995 | 2898 | 2995 | 2995 | 2808 | 2095 | 2898 | 2985 |(s6)
(o2 | o028 | 027 | o026 | 025 | 024 | 020 | 026 | 025 | 025 | 026 | 027 ](2a) If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47}, else (56) Temperature during heating periods in the living area from Table 3, Thi("c} [ 200 s
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25) [ 2995 [ 2705 | 2995 | 2898 | 2995 [ 2898 | 2995 | 2995 | 2898 | 2995 | 2898 | 2995 |(57) fan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
[ 028 | 028 | 027 | o26 | o025 | o024 | o024 | o024 | 025 | 025 | 026 | 027 |(29) Primary circuit loss for each manth from Table 3 Utilisation factor for gains for living area n1,m (see Table 3a)
Bgl URN: B1-ADL-SW version 5 URN: B1-ADL-SW version 5 URN: B1-AD1-SW versicn 5
NHER Plan Assessor version 6.3.4 NHER Plan Assessor version 6.3.4 NHER Plan Assessor version 6.3.4
Page 1 SAP version 9.92 Page 2 SAP version 9.92 Page 3 SAP version 5.92
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[ oo [ o8 [ o83 [ o071 [ 057 [ o042 [ 031 | o034 | 053 | o076 [ 090 | 004 iz [[ooa | oo | ooo | ooo no0 | 5261 | 5870 | s301 | noo | ooo | ooo | ooo | Energy Emission factor Emissions
Mean internal temp of living area T1 (steps 2 to 7 in Table 9¢) $(107)6..8 = [107) kWh/year (kg/year)
[ 1950 [ 1981 | 2009 | 2059 [ 2084 [ 2096 [ 2099 [ 2098 | 2000 | 2056 [ 1997 | 1944 |(e7) Space cooling requirement kWh/m?fyear (107) + (4) = [108) Emlsslions fram ather saurces space heating)
Temperature during heating periods in the rest of dwelling from Table 8, Th2{"c) Efficiency of boilers 89,50 (3673)
(2018 [ 2008 | 008 | 020 | 2020 | 2021 | 2001 | 2021 | 2021 | 2020 | 20 | 218 ] sl nergy requirements - community heating scheme €02 emissians from bailers  [{307a)+(310a)] x 100 + (367a) = | 404552 | [ o2 ] B 873.83 (367)
Utilsation factor for gains for rest of dweling nz,m Fraction of space heat from secondary/supplementary system (table 11) 0 if nane (301) Electrical energy far community heat distribution [ 321 | [ asm ] - (372)
| 092 I 088 I 081 ‘ 0.68 | 053 | 037 | 025 I 029 I 048 | 073 I 088 I 093 ‘ (83} Fraction of space heat from community system 1-{301)= [302) Total CO2 associated with community systems 892,62 (373}
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢) Fraction of community heat from boilers (3032) Total CO2 associated with space and water heating 892.62 (376
| 1817 I 1861 I 1915 J 19.70 | 2002 | 2017 I 20.20 I 2020 I 2011 ] 1968 I 18.86 I 1810 J (90) Fraction of total space heat from community boilers (302) x (303a) = (304a) Space cooling I 40.82 | [ 0.51% | = {377}
Living area fractian Living area + (4) - (©1) Factor for cantrol and charging method (Table 4¢[3)) for community space heating (305} Pumps and fans | 17ass | | osim | = (378)
Mean internal temperature for the whole dwelling FLA x T1 +{1 - L&) x T2 Factor for charging method (Table 4¢(3)) for community water heating (305a) Electricity for lighting [ 31166 | [ 0.519 | = 161.75 379)
[(188a [ 1922 | 1968 | 2015 | 2043 | 2057 | 2060 | 2060 | 2051 | 2013 | 19.42 | 1878 | (92) Distrioution loss factor (Table 12c} far community heating system (306) Total €O, ke/year (376]..1382) = (283)
Apply adjustment te the mean internal temperature from Table 4e where appropriate Dwelling £O- emission rate (383) + [4) = (384)
[1884 [ 1922 | 1968 | 2015 | 2043 | 2057 | 2060 | 2060 | 2051 | 2013 | 1942 | 1878 (o3 Space heating Elvalue
Annual space heating reguirement 1441.87 (98) El rating (section 14) (385)
8. Space heating requirement Space heat from boilers (58] x [304a) x (305) x (306) = 1513.96 (307a) El band
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, nm Water heating Primary energy heating scheme
. . Energy Primary factor Primary energy
0.91 0.86 0.79 0.68 0.54 0.39 0.28 0.31 0.50 0.73 0.87 092 | (24
| | | ‘ | | | | | | | | ‘ 24} Annual water heating requirement 2006.45 (B4} KWh/year (KWh/year)
Useful gains, nmGm, W {94)m x (84)m Water heat from boilers (&4) x (303a) x [3053) x (308) = (210z) Primary energy from other sources (space heating]
[[487.02 [ ssz.42 | 583.41 [ sea02 | 48132 | 343.16 | 23512 | 24469 | 357.84 | 453.98 | 466.36 | 463.94 | (95 Electricity used for heat distribution 0.01 x [{307a)...(307¢) + {310a)...(310e}] = 36.21 (313} i bl = (s673)
clency of bolers g
Maonthly average external temperature from Table Ul
Primary energy from boilers  [{307a)+(310a)] x 100 + (3673} = | 404552 | | 1.22 | = 493553 | (387)
[ 430 [ 430 | es0 [ so0 [ 1170 | 1460 [ 1660 | 1640 | 1410 | 1060 | 710 | 420 |iss Caaling System Energy Efficiency Ratio (314} ) ) o
o ) ) Electrical energy for community heat distribution I 36.21 | [ 3.07 | = 111.16 372)
Heat loss rate for mean internal temperature, Lm, W [{39}m x [(93)m - (36)m] Space cooling (if there is a fixed cooling system, if not enter @) {107) + (314) (315)
Total primary energy assoclated with community systems 5046.69 {373}
[oo3.03 [ sa6.28 | 813.22 [ 68318 | 528.69 | 35544 | 23825 | 24913 | 38440 [ 57679 | 750.84 | 89376 | (27) Electricity for pumps, fans and electric keep-hat (Table 4f)
. N Total primary energy associated with space and water heating 504669 {378}
Space heating requirement, kWh/month 0.024 x [(97)m - (95}m] x {41)m mechanical ventilation fans - balanced, extract or positive input from outside (3308) S ' ‘ 200 | | T | TR @)
pace caaling ‘ ! -
[ 30952 [ 224.35 | 17098 | 8580 | 3524 | 000 | 000 | o000 | 000 | 9137 | 204.82 | 319.78 | Total electricity for the above, kWh/year 17496 | (331}
Pumps and fans [T17a6 | [ 307 ] = 537.11 {378)
3198)1..5,10..12= [ 144187 | (o8) Electricity for lighting (Appendix L) (332)
) Electricity for lighting | zues | | 3.07 | = 956.79 (379)
Space heating requirement kWhjm?/year g+ 2082 |9 Total delivered energy for all uses (307) + (309) + (310) + (312) + (315 + (331) + (332)...337b) = (338) )
Primary energy k\Wh/year 6665.91 (383}
8c. Space cooling requirement 10b. Fuel costs - community heating scheme Dwelling primary energy rate KWh/m2/year (384)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Fuel Fuel price Fuel
Heat loss rate Lm kWh/year cost £/year
[[ooo | ooo | ooo | ooo | ooo | 55978 | 44068 | 45110 | o000 | oo0 | o000 | ooo {00 Space heating from boilers x x0.01= (340a)
Utilisation factor for lass nm Water heating from boilers 2106.77 x X001 = 89.33 [342a)
[ ooo [ 000 [ ooo | ooo [ ooo [ 09 [ 096 [ 095 | ooo | ooo [ aoo [ ooo ]qon Space cooling * x0.01= (348}
Useful loss nenlm {watts) (100)m x (101)m Pumps and fans 174.96 x 13.19 x0.01= (349)
[[ooo [ ooo | ooo | oo [ 000 [ 52603 [ 42447 [ 43053 | o000 | o000 | oo0 | o000 | (102 Electricity for lighting x 13.18 x0.01= 41.11 (350}
Gains Additional standing charges (351}
[ooo | 000 | o000 | 000 | 000 | 110290 1057.93] 99299 | 000 | 000 | 000 | 000 ({103} Total energy cost (340a)...{342¢) + (345)..{354) = 355)
Space coaling requirement, whole dwelling, continuous (KWh) 0.024 % [[103)m - {102)m] x [41})m
11b. SAP rating - community heating scheme
[[ooo [ ooo | ooo [ ooo [ o000 [41535 [ 47129 [ 41847 [ 000 [ o000 [ ooo [ ooo |
Energy cost deflator (Table 12) (356}
F(104)6..8= [ 130512 | (104)
Energy cost factor (ECF) (357}
Cooled fraction cooled area + (4) = {105}
SAP value
Intermittency factor (Table 10)
SAP rating (section 13) (358)
[ 000 [ ooo [ ooo [ ooo 0.00 0.25 025 | 025 | o000 | ooo | oco | ooo |
SAP an
5(106)6..8 = (106}
Space cooling requirement (104)m = (105) x {106)m 12b. CO; emissions - community heating scheme
URM: B1-AD1-SW version 5 URN: B1-AD1-5W version 5 URN: B1-AD1-S5W version 5
NHER Plan Assessor version 6.3.4 NHER Plan Assessor version 6.3.4 NHER Plan Assessor version 6.3.4
Page d SAP version 9.92 Page 5 SAP version 9.92 Page 6 SAP version 9.92
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TER Worksheet 0 NHER Combiloss for each month from Table 33,35 or 3¢

Desi Element Gross Openings Net area U-value AXUW/K k-value, AXK, [ooo [ ooo [ eoo [ ooo | o000 | 000 | ooo | ooo | ooo | 000 | ooo | aoo |1
esign - Draft area, m* mi A, m? W/m®K k)fmtK K Total heat required for water heating calculated for each month 0.85 x (45)m + {46)m + (57)m + (59)m + [61)m
This design subission has besn carvied ut using Approvad SAP software. It has bieen prepared from plans and specifications and may riot reflect the Windaw [azs7 J«[ 133 -] 229 | {27) [[19350 [ 17068 [ 17955 [ 16138 [ 15845 [ 14201 [ 13680 [ 14954 [ 140.10 [ 16732 [ 17639 [ 18898 |(62)
property as constructed. External wall [ 4850 |x[ 018 ]=[ 873 | (29a) Solar DHW input calculated using Appendix G or Appendix H

Party wall [3379 |« [ 000 |- 000 | 132) [oo0 | 000 | 000 | 000 | 000 ]| 000 | 000 | 000 ]| 000 | 000 | 000 ]| 000 ](63)
Assessor name Miss Michelle Wang Assessor number 2018 Total area of external elements 34, m? {31) QOutput from water heater for each month (KWh/month) (62)m + (63)m
Client Last modified 23/10/2019 Fabric heat loss, W/K = F(A x U) (26].300+32)= 3202 ](33) [193s0 [ 17068 | 179.55 | 16138 | 15845 | 142.01 | 136.80 | 149.54 | 149.10 | 167.32 | 176.39 | 188.99 |
Address Manor Road Richmond Black 1, Richmand, TW9 Heat caparity Cm = Z{Ax ) (28] {30} + {32) + (32a)..{32€) = N/A 34) 2(6a)1..12= (62)

Thermal mass parameter (TMP) in ki/m?K 135) Heat gains fram water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8  [(46)m + (57)m + (58)m]
1. Overall dwelling dimensians Thermal bridges: 5L x W) calculated using Appendix K [ ses Jue) [(a701 | 7804 | ma28 | 7647 | 7626 | 7003 | 6906 | 7330 | 7239 | 7921 | 8147 | 8641 | (55)

Area (m?) Average storey Volume (m?) Taotal fabric heat loss (33) + (36) = 37
Lowest occupled (1a) x (2a) = (33) Ventilation heat loss calculated monthly 0.33 x {25)m x {5) Jan Feb Mar Apr May Jun i Aug Sep Oct Nov Dec
Total flocr area (1a) + (16} + (1c}+ {1d}..{1n) = [ 7028 |4 (3682 [ 2659 | 3636 | 3527 | 3507 | 23412 | 3442 | 33.94 | 3448 | 3507 | 3548 | 3591 |28 Metabolic gains {Table 5}
Dwelling volume (32)+ (360 (30) + 3d)..{3n) = [ 18624 ] 15) Heat transfer coefficient, W/K (37)m + (38Jm [112.65 [ 112.65 [ 11265 | 112.65 | 112.65 | 11265 | 112.65 | 112.65 | 112.65 | 11265 | 112.65 | 11265 | (6]
i 74.54 | 7431 | 7407 | 7798 | 7778 I 183 I 7183 | 165 I 77.20 | 7278 ‘ 7319 | 7362 I Lighting gains [calculated in Appendix L, equation L9 or L3a), also see Table 5
2. Ventilation rate Average - SBOIL.12/12- [ 7298 ] 129) [[1765 [ 1567 | 1275 | 965 | 721 | 609 | 658 | 855 | 1148 | 1458 | 17.01 | 1814 |(67)
m?* per hour Heat loss parameter (HLP), W/m?K (39)m + (4) Appliance gains {calculated in Appendix L, equation L13 or L13a), also see Table 5

Number of chimneys o 1 xa0= [_o__ i [z [ 1o [ 15 | 1w ton [ 2o [ 1o 00 [ 1os [ 1on [ 1on [ o5 | [(1e7.95 [ 20000 | 12483 | 18381 [ 16990 | 156.82 | 148.09 | 146.04 | 151.21 | 16223 | 176.14 | 189.22 | (68)
Number af open flues |I| x20= |I| 16b) Average = SI40)1..12/12 = 140y Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
Number of intermittent fans [ 5 1 xw- [ 30 i Number of days in manth (Table 13) [ 3426 [ 3426 | 3426 | 3426 | 3426 | 3426 | 3426 | 3426 | 3426 | 3426 | 3426 | 3426 |(69)

Pump and fan gains (Table 5a)

Number of passive vents o xw0o= [0 [ 3100 [ 2800 | 3100 | 3000 | 3100 | 3000 | 3100 [ 3100 | 3000 | 3100 | 3000 [ 3100 |i40)
Number of flueless gas fires o 1 xa0= [0 Jim [ 300 [ 300 [ 300 [ 300 [ 300 [ 300 [ 300 [ 300 [ 300 [ 300 [ 300 | 300 Ji70)
Al changes per Losses e, evaporation (Tabe 5

hour Assumed occupancy, N [ Jua [So1z | @012 | @012 | 9012 | w012 | 8012 | 012 | 8012 | w01z | so1z | 801z | 801z |(71)
Infiltration due ta chimneys, flues, fans, PSVs (6a) + [6b) + (7a) + (7b) + {7c) = +(5) = (£:3] Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 143) Water heating gains {Table 5}
if o pressurisation test hos been carried out or is intended, proceed to (17), otherwise continue from (9] to (16) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec [11816 [ 11614 [ 111,93 [ 10621 [ 10250 | 5727 | 9282 | 9852 | 10054 | 10646 | 113.45 | 11615 |(72)
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area {17) Hot water usage in litres per day for each month \id,m = factor from Table 1c x [43) Total internal gains (66)m + [67)m + (68)m + (E9)m + (70)m + (71)m + (72)m
If based on air permeability value, then (18) = [[17) + 20] + (8], otherwise (18) = (16) [oar Jus [e6as | s297 | 89as | 8505 | 8244 | 7804 | 7854 | 244 | 8595 | 8ods | sza7 | 9648 | [393.55 [ 39181 | 37930 | 350.06 | 33940 | 319.98 | 30729 | 31290 | 323.03 | 345.06 | 36610 | 383.29 ] (73)
Number of sides on which the dwelling is sheltered 2z Jua Eia4)1,.12 = (a4)
Shelter factor 1-[0.075%(19)] = (20) Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh,/month (see Tables 1b, 1c 1d)
Infiltration rate incorporating shelter factor (exfzo)=[__035 [143.07 [ 12513 | 12813 | 11257 | 10802 | 9321 | 8637 | 9912 | 10030 | 11689 | 12759 | 13856 | A"';:::as;“" “':‘i" 5":::;:,"" m(“‘i’: sta spm:; data G:::“
Infiltration rate modified for monthly wind speed: $145)1,.12 = 145) or Table 6b or Table 6¢
lan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Distribution loss 0.15 x (45)m SouthEast ! 077 | e i 138 | X ‘ 36.78 i" 0.9 ‘| 0.63 l x i 0.70 | - | 49.36 1(77]
Monthly average wind speed from Table U2 [2146 [ 1877 | 1937 | 1688 | 1620 | 1398 | 1286 | 1487 | 1504 | 17.53 | 1914 | 2078 | (46) SouthiWest [ osa ]« 388 |x[ 3878 x08x[ o085 Ix[ o780 ]-[ 2428 i
[sa0 [ 500 | 290 [ aa0 | 430 | 380 | 380 | 370 | 200 | 430 | 2s0 | 270 |22 Storage volume (litres) including any solar or WWHRS storage within same vessel 1400 Jun) SouthiWest Comr Jx[ a8 Jx[ 3509 Jxoox[ 083 Jx[ om0 - saez i
Wind facter (22)m = 4 Water storage loss: NarthWest [ o7 |x[ sz |x[ 1128 |xo9x[ o3 | x[ osm |=[ 1812 |1
[128 | 125 | 223 | 110 | 108 | o095 | o095 | oe3 | 100 | tos | 113 | 118 |(22a) a} If manufacturer's declared loss factor Is known (KWhj/day) e Jue Solar gains in watts 3(74)m..(82)m
Adjusted infiltration rate (allowing for shelter and wind factor) {21) x (22a)m Temperature factor from Table 2b 1491 [[146.21 [ 25508 | 36502 [ 47910 [ se111 | s67.82 | 54296 | 48013 | 40426 | 28623 [ 17623 | 12442 | (23
[045s [ 044 [ 043 [ o038 [ 038 | 033 | 033 [ o032 | 035 | 038 | 039 | o041 |(22n) Energy lost from water storage (kWh/day) (48] x (49) (50 Total gains - internal and solar (73)m + (83)m
Calculate effective air change rate for the applicable case: Enter (50) er (54] in (55) [oss s [530.77 [ 64669 | 74431 | 83856 | 00051 | 887.80 | 850.25 | 793.03 | 727.20 | 62030 | 54232 | 507.71 | (84)
If mechanical ventilation: air change rate through system A (23a) Water storage loss calculated for each month (55) x (41)m
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h A (23¢) [ 2716 [ 2454 | 2716 | 2629 | 2716 | 2629 | 2716 | 2716 | 2629 | 2716 | 2629 | 27.16 |I56)
d) natural ventilation or whole house positive input ventilation From loft IFthe vessel contains dedicated solar starage or dedicated WWHRS (56)m x [(47) - V] + (47), else [56) Temperature during heating periads in the living area from Table 9, Thi{'c) (25)
[oeo | oeo | 059 | o057 | 057 | 056 | 056 | 055 | 056 ]| 057 | 058 | 058 ] (24d) [[2736 | 2458 | 2716 | 2629 | 2716 | 2629 | 2716 | 27.06 | 2629 | 2716 | 2629 | 2716 |i57) Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Pec
Effective air change rate - enter (24a) or (24b) or (24¢) or [24d) in (25) Primary circuit loss for each menth from Table 3 Utilisation factor for gains for living area nl,m (see Table 9a)
[ 080 | oo | o058 | o057 [ 057 | o056 | o056 | 055 | 056 | 057 | 058 | o058 (25 [T2326 [ 2101 [ 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 23.26 |(59) [oes [ o9 [ o5 [ os7 [ om 051 | 037 | oa1 0.66 091 038 | 100 ]is6)
B3I URN: B1-A01-5W version 5 URN: B1-AQ1-SW version 5 URN: B1-AD1-SW version 5
NHER Plan Assessor version 6.3.4 NHER Plan Assessor version 6.3.4 NHER Plan Assessor version 63,4
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Mean internal temp of living area T1 (steps 3 to 7 in Table 9¢)

[2004 T 2024 | 2050 [ 2079 | 209s | 2083 | 2100

2100 | 20097 | 2075 | 2034 | 2000 |(&7)

Temperature during heating periods in the rest of dwelling from Table 3, Th2{'C)

[ 2003 | 2004 [ 2004 [ 2005 [ 2005 | 2006 | 20.06

Utilisation factor for gains for rest of dwelling n2,m

2007 | 2006 | 2005 | 2005 | 2004 |z8)

[ oga | oo | o094 [ o8 | o065 [ oaa [ 029 [ o033

058 | pss | o9s | oss =

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)

[[1876 | 19.06 | 1943 | 1082 | 2000 | 2006 | 2006 | 2007 | 2004 | 1979 | 1922 | 1872 |20
Living area fraction Living area & (4} = (51)
Mean internal temperature for the whole dwelling fFLA x T1 +(1 - fLA) x T2

[[1941 ] 1965 | 1998 [ 2031 | 2048 | 2053 | 2054 [ 2054 | 2051 | 2027 | 1979 | 1937 |(s2)
Apply adjustment to the mean internal temperature from Table de where appropriate

[ 1941 [ 1965 | 1998 [ 2031 [ 2048 | 2053 | 2054 | 2054 | 2051 | 2027 [ 1979 | 1937 |(93)

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

Utilisation factor for gains, nm

| o9a | o9 | o09a | osa | o067 | o4 | 033 | 037 | o6z | o8 | o098 | 039 |(3q)
Useful gains, nmGm, W (34)m x (84)m

53428 | 63063 | 69830 | 70621 | 607.11 | 42226 | 28243 | 20573 | 44815 | 550.29 | 529.87 | 503.83 | (95)
Monthly average external temperature from Table U1

[[a30 [ 430 | 650 [ 8o0 [ 1170 [ 1460 | 1660 | 1640 [ 1410 | 1060 | 710 [ 420 ](os)
Heat loss rate for mean internal terperature, Lrn, W [{39)m x [(93)m - (96)m]

[1126.31 [ 109635 | 998.21 [ 83270 | 63898 | 42611 | 28286 | 29653 [ 46291 | 70a.11 | 92854 113704 | (97)

Space heating reguirement, kWh/month 0.024 x [[97)m - (95)m] x (41)m

[(a40.46 [ 31297 [ 22307 [ o107 | 2371 | o000 [ ooo [ o000 [ ooo [ 10775 [ 2a7.04 | 456.23 |
F(98)1..5, 10..12 = (28)
Space heating requirement kWh/m’/year (98) = (4) (99)

Energy requirements

dividual heating systems including micr:

Space heating

Fraction of space heat from secondary/supplementary system (table 11) {201}
Fraction of space heat fram main system(s) 1-(201) = [202)
Fraction of space heat from main system 2 (202}
Fraction of total space heat from main system 1 (202} x [1- (203)] = (204}
Fraction of total space heat from main system 2 [202] x [203) = (205}
Efficiency of main system 1 (%) (2086}

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating fuel (main system 1), kWh/month

[[47108 [ 33872 [ 23857 | o740 [ 2536 | o0.00 000 [ 000 | ooo [ 115.24 | 307.00 | as7.95 |

F(211)1..5,10..02= [ 2077.32 | (211)

Water heating
Efficiency of water heater

[ 604 | aes1 | 8530 | 8336 | 8105 | 7980 | 79.80 | 7980 | 79.80 | 8368 | &6.11 | 87.08 |(217)
‘Water heating fuel, kWh/month

[ 22256 [ 19752 | 21026 | 19360 | 19550 [ 177.96 | 17143 [ 187.40 | 186:84 | 199.95 | 204.86 | 217.03 |

Space heating requiremen

Space heating fuel - main system 1
‘Water heating fuel
Electricity for pumps, fans and electric keep-hat {Table 4f)
central heating pump or water pump within warm air heating unit {230c)
boiler flue fan {230e)
Total electricity for the above, kWhyear (231)
Electricity for lighting (Appendix L) 232)
Total delivered energy for all uses 1211)...{221) + (231) + {232)...{237b) = (238)
10a. Fuel costs - individual heating systems including micro-CHP
Fuel Fuel price Fuel
kWh/year cost £/year

Space heating - main system 1 % x0.01= {240)
‘Water heating % x0.01 = 247)
Pumps and fans % x0.01= (249)
Electricity fer lighting X 001 = (250)
Additional standing charges {251)
Total energy cost (240)...(242) + (245)..{254) = (255)
Energy cost deflator (Table 12) {256)
Energy cost factor (ECF) (257)
SAP value

SAP rating {section 13) (258)
SAP band

12a. CO; emissions - individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO:/kWh kg CO.fyear

Space heating - main system 1 % = 1261)
water heating x - (269)
Space and water heating (261) + (262) + (262) + (264) = (268)
Pumps and fans x = (267)
Electricity for lighting x - (268)
Total CO;, ke/fyear (265)...271) = (272)
Dwelling CO; emission rate (272) = [4) = 1273)
El value

El rating [section 14) (274)

Bl ban

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

Energy Primary factor Primary Energy
lkwh/year lwh/fyear

Space heating - main system 1 2077.32 * m = {261)
Water heating 2364.91 X [ ] - (264)
Space and water heating (261) + (262) + [263) + {264) = {265)
Pumps and fans 75.00 x m = (267)

Electricity for lighting % = 95679 | (268)
F(219a)1..12= 236481 | (219
Primary energy kWh/year 660657 {272)
Annual totals

Dwelling primary energy rate kWh/m2/year 94.00 {273)
URN: B1-AD1-5W version 5 URN: B1-AQ1-5W wersion 5
NHER Plan Assessor version 6.3.4 MHER Plan Assessor version 6.3.4
Page 4 SAP version 9,92 Page 5 SAP version 9.92
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Be Green example data sheet- DER & TER

DER Worksheet 0 [2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 23.26 | 2251 | 2326 | 2251 | 23.26 |is9)
. N H ER Element Gross Openings Netarea U-value AxUW/K K-value, AXK, Cambi loss for each month from Table 33, 3b or 3¢
Design - Draft area, m* m A, m? W/mK kafm.K kfk [oo0 | 000 | ooo | 000 | ooo | ooo | ooo | 000 | 000 | ooo | 000 | o000 |6l
This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the Window ‘ 2101 I * I L33 | - | 2785 ‘ (@) Total heat required for water heating calculated for each manth 0.85 % (45)m + {4E]m + {57)m + (58)m + |61)m
property as canstructed. External wall [3972 |x[ 015 ]-[ 598 | (293) [[19s.28 [ 173.19 | 18233 | 164.07 [ 161.23 [ 14470 [ 13958 [ 15232 | 15079 [ 170.10 | 179.09 | 19177 | (52}
External wall [ 537 |x[_ oot J=[ o005 ] (22a) Solar DHW input calculated using Appendix G or Appendix H
- L Miss Michelle Wang SR CL LS 2018 Party wall [ 3379 |x[_ooo |=[ o000 | (32) [ooo | voo | ooo | ooo | ooo | ooo | ooo | oeo | ooo | owoo | oo | ooo |is3)
Client Last modified 05/11/2019 Total area of external elements A, m’ (31) Output from water heater for each manth (kWh/manth) (62)m + (63)m
Address Manor Road Richmond Black 1, Richmand, TW9 Fabric heat loss, W/K = 3(A x U] 126)...(30} + (32} = (33) [196.28 | 17319 [ 18233 | 164.07 | 161.23 | 14470 [ 13958 | 15232 | 15179 | 17010 | 179.09 | 19177 |
Heat capacity Cm = 5[A x k) [28]...(30) + (32} + (32a]...(32¢) = N/A (34) S(64)1.12 = (64)
1. Overall dwelling dimensions Thermal mass parameter (TMP] in kl/m?K (35) Heat gains from water heating (kWh/month) 0.25 x [0.85 x [45)m + {61)m] + 0.8 x [(46}m + {57)m + {53)m]
Area (m?) Average storey Volume [m?) Thermal bridges: (L x W) calculated using Appendix K [ 10 Jee [ 9014 [ sowos | 8550 | 7862 | 7848 | 7219 | 7129 | 7552 | 7454 | 8143 | 8362 | 88.64 |(65)
height {m) Total fabric heat loss 133) + (36} = (37)
Lowest occupied (1) x [2a) = (3a) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Total flocr area (13} + (1b) + (1c} + (1d)...(1n) = ) Ventilation heat loss calculated monthly 0.33 x (25)m x (5) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Dwelling volume (3] + (3b) + (3¢} + (3d)..13n) = [ 18624 ] (5) [T1721 | 1702 | 1682 | 1584 | 1565 | 1a.67 | 1467 | 1aar | 1506 | 1665 | 1604 | 1643 ] (38) Metabolic gains {Table 5)
Heat transfer coefficient, W/K (37)m + (38)m [[11265 [ 11265 | 11265 [ 12265 [ 112,65 | 12265 [ 11265 [ 11265 [ 12265 | 112.65 | 11265 | 11265 | (66)
2. Ventilation rate | 52.10 I 61.90 I 5171 ‘ 60.73 | B0.53 I 59.55 | 59.55 I 59.36 | 5904 ‘ 60.53 I B0.92 I 51.31 | Lighting gains (calculated in Appendix L, equation L9 or La), also see Table 5
m* per hour Aversge = 3(391..12/12= 6068 | (39) [(1765 [ 1567 | 1275 | 965 | 721 | 605 | 658 | 855 [ 1148 | 1458 | 17.00 | 1814 |(67)
Number of chimneys [0 1 xe0- [0 Jiea Heat loss parameter (HLP), W/m?K (39)m + (4) Appliance gains [calculated in Appendi L, equation 113 or L13a), also see Table 5
Number of open flues o ] xz2= [0 ] [oss | oss | vss | os6 086 | o085 085 | o084 0es | oss | oar | oer | [197.95 ] 20000 | 19483 [ 18381 [ 16990 | 15682 | 14809 | 14604 | 15121 | 162.23 | 176.14 | 189.22 | (68)
Number of intermittent fans |II x10= III (7a) Aversge = SIO)L._12/12 = (a0) Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
Number of passive vents [0 1 wxw= [0 Number of days in month [Table 1a) [3926 | 3426 | 3826 | 3426 | 3426 | 3426 | 3426 | 3826 | 3826 | 3426 | 3426 | 3426 | (69}
Number of flueless gas fires o 1 xw= [o__Jug [3100 | 2800 | stoo | 3c00 | sioo | 3000 | 3100 | 3teo | 3000 | 3i00 | 3000 | 3100 ] (40) Pump and fan gains (Table Sa)
Air changes per [ooo [ 600 | ooo | ooo | oeo | ooo | ooo | ooo | o000 | ooo | ooo | ooo |70}
Infiltratien due te ehimneys, flues, fans, PSVs (Ga)+(6b)+(7a) ¢ (P +q7h =0 | sm= [_ooo @ Assumned oceupancy, N [ 225 w2 [s0a2 ] 9012 [ 9012 [ -e0a2 [ 012 | 0a2 [ w012 [ 902 [ 9012 | 9012 | w012 [ 901z |(71)
If @ pressurisation test has been carried out or is intended, proceed ta (17), otherwise continue from (9) to {16) Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 {43) Water heating gains (Table 5}
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (‘l?] Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | 121.15 I 119.13 I 114.92 ] 109.20 I 105.49 I 100.26 I 9581 | 101.51 | 103.53 J 109.45 | 116,14 | 119,14 Jpz]
If based on air permeatbility value, then (18] = [{17} = 20] + (), otherwise (18} = {16) (18) Hot water usage in litres per day for each manth Vd,m = factor from Table 1c x [43) Total internal gains (66)m + (67)m + (68]m + (63)m + {70)m + (71)m + [72)m
Number of sides on which the dwelling is sheltered C="Jus [Ts6.a8 | 0297 | #o.a6 | ss.8s | 82.44 | 7884 | 7894 | 8244 | 8585 | 80.46 | 9297 | 9648 | [55354 | 39160 | 37528 | 35545 | 33938 | 31857 | 30728 | 31288 | 32307 | 34505 | 36608 | 38328 ] (73)
Shelter factor 1-[0.075 % (19)) = (20) (890112 = (44)
Infiltration rate incorporating shelter factor (18) % (20)= (21) Energy content of hot water used = 4,18 x Vid,m x nm x Tm/3600 kWh/manth (see Tables 1b, 1c 1d}
Infiltration rate modified for monthly wind speed: 12307 | 125.13 | 12913 | 11257 | 10802 | 5321 | 8637 | 9942 | 100.30 | 116.89 | 127.59 | 138.56 | “‘1‘_:::’;;"’ “":f 5“\::;:;"‘ sped;l: dota imi;:dm G::'“‘
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2(45)1.12= (45) or Table 6b or Table 6c
Monthly average wind speed from Table U2 Distribution loss 0.15 x (45)m SouthEast | 077 I X | 525 | x I 3679 wa”l 0.40 | X I 090 | - I 1819 JW?]
[ s1o | so0o | aso [ 440 | 430 [ 380 | 380 | 370 [ 400 | 430 | aso | a7 |(2) [T21ae | 1877 | 1937 | 1689 | 1620 | 1398 | 1296 | 1a87 | 1504 | 1763 | 1914 | 20.78 | (a8) SouthWest [ o054 |x[ 368 ]«[ 3679 |x09x[ o040 |x[ o090 |-[ 2es i
Wind factor (22)m = 4 Storage volume (litres) including any solar or WWHRS storage within same vessel (47) SouthWest [ o7 Jx[ 578 |x[ 3675 |xo09x[ o040 | x[ om0 |=[ sso06 ]9
[Tres [ 125 | 123 [ 110 [ 108 | o095 | o0o5 | 093 | 100 | 108 | 113 | 118 |(22a) Water storage loss: NorthWest o I« 6m [ 1128 Jxoox[ o0 ]x[ om0 |-[ 1773 e
Adjusted infiltration rate (allowing for shelter and wind factor) (21) x (22a)m a) If manufacturer's declzred loss factor is known (kWh/day) 161 {a8) Solar gains in watts 3(74)m...(82)m
[016 | o16 [ 016 | o014 [ 01a [ o012 [ 012 [ 012 [ 013 | 014 | o014 [ 015 |i22m) Temperature factor from Table 2b [_ost__Jus) [[142.67 | 24891 | 356.22 | 467.60 | 547.69 | 554.25 | 529.98 | 468.62 | 394.54 | 279.32 | 171.96 | 12040 | (83}
Caleulate effective alr change rate for the applicable case: Energy lost from water storage (kKWh/day) (48) x [49) (s0) Total gains - internal and solar (73)m + (83)m
If mechanical ventilation: air change rate through system [os0Joa Enter {S0) or (54) in {55) (55) [ 53622 | 64051 | 73551 | 827.05 | 887.08 | 874.22 | 837.26 | 78151 | 71756 | 622.37 | 538.05 | 504.69 | (84}
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23c) ‘Water storage loss calculated for each month (55) x (41)m
a) If balanced mechanical ventilation with heat recovery (MVHR) (22bjm + [23b) x [1 - {23¢} = 100] [ 2395 | 2705 | 2955 [ 2838 | 2995 | 2898 | 2995 | 2995 | 2888 | 2855 | 2898 | 2885 | (s6)
[ 028 | o8 | 027 | 026 | 025 | 024 | 024 | 024 | 025 | 025 | 026 | 027 | (243 IF the vessel contains dedicated solar storage ar dedicated WWHRS (56)m x [(47) - Vs] # (47), else (56) Temperature during heating periods in the living area from Table 9, Thi('c) 210 s
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25} [[2995 [ 2705 | 20095 | 2898 | 2995 | 2898 | 2995 | 2995 | 2898 | 2995 | 2898 | 2095 |(57) Jan Fen Mar Apr May Jun Jul Aug Sep Oct Nov Dec
[0z | o2 | o027 | 026 | 025 | 024 | 024 | 024 | 025 | 025 | 02 | 027 |25 Primary circuit loss for each month from Table 3 Utilisation factor for gains for living area nl,m (see Table 93]
ESl URN;: B1-A01-SW version 8 URN: B1-AD1-SW version & URN: B1-ADT-SW version &
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[oos [ o8 | o083 | o7 | o057 | od2 | 031 | o034 | o053 | 076 | 090 | o094 ]ies) [ oo | ooo | owo 000 | ooo | s2e | seo | s301 | oo | ooo [ ooo [ ooo | Energy Emission factor Emissions
Mean internal temp of living area T1 (steps 3 to 7 in Table 9c) 3(107)6..8= 165.32 {107} kWh/year (kg/year)
[Tiss0 | 1981 | 2019 | 2059 | 2084 | 2096 | 2099 | 2098 | 2090 | 2056 | 1997 | 19.44 ] (37) Space cooling requirement kKWh/m?/year (107) = (4} = {108} Emissions from other sources {space heating)
Temperature during heating periods in the rest of dwelling from Table 5, Th2("C) Efficiency of heat pump 180.00 (367a)
[2018 | 2018 | 2009 | 2020 | 2020 | 2021 | 2021 | 2021 | 2021 | 2020 | 2020 | 2048 ] (e8) mmunity heating scheme €02 emissions from heat pump [(307a)+(310a)] x 100+ (367a) = [ 204984 | x [ osis ] = 1063.86 | (367)
Utilisation facter for gains for rest of dwelling n2,m Fraction of space heat from secondary/supplementary system (table 11) 0" if none (301} Electrical energy for community heat distribution [ 3630 | ® [ osw ] = {372)
o9z | oms [ o8t [ oss | 058 [ 037 [ 025 [ 029 | oas [ o075 [ oss | 093 =) Fraction of space heat from community system 1-{301)= (302} Total CO2 asseciated with community systems 1083.01 | (373)
Mean internal temperature in the rest of dwelling T2 [follow steps 3 to 7 in Table 8¢ Fraction af community heat from heat pump (3032) Total CO2 associated with space and water heating 108301 ] (276)
[Ti817 [ 1861 | 1915 | 1970 | 2002 | 2047 | 2020 | 2020 | 2041 | 1968 | 1886 | 18.10 ] (30 Fraction of total space heat from community heat pump oz x (303} = 100 ] (304a) Space cooling 408 | X [_os1 | = [zis Jem
Living area fraction Living area = (4] = 191) Factor for control and charging method (Table 4¢(3)) for community space heating {305} Pumps and fans | 174.96 ] X | 0.519 ] = (378)
Mean internal temperature for the whole dwelling fLA x T1 +{1 - fLA) x T2 Factor for charging method {Table 4c{3]) for comemunity water heating (3053) Electricity for lighting [aes | X [osie ] = 16175 | (379)
[iees [ 1922 | 1968 | 7045 | 2043 | 2057 | 2060 | 2060 | 2051 | 2043 | 1942 | 1878 ] 192) Distribution loss factor (Table 12¢) for community heating system {306} Total CO;, kgfyear (376)..(382) = 1356.75 (383)
Apply adjustment to the mean internal temperature from Table 4e where appropriate Dwelling CO; emission rate (383) = (4) = (384)
[1884 | 1922 | 1968 | 2015 | 2043 | 2057 | 2060 | 2060 | 2051 | 2013 | 1942 | 1878 |(93) Space heating El value 84.23
Annual space heating requirement 1441.87 {98) El rating [section 14} 1385
8. Space heating requirement Space heat from heat pump (98] x (304a) x (305} x (308} = 1542.80 | {(307a) El band
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, nm Water heating 13b. Primary energy - community heating scheme
[ 091 [ o086 | 079 | 068 | 054 | 039 | 028 | 031 | 050 | 073 | 0&F | 092 |(94) Annual water heating requirement 200645 (64} Enjm Primary factor Prgmartrener)w
kWhyyear kWh/year
Useful gains, nmGm, W (34)m x (24)m ‘Water heat from heat pump (64) ¥ (303a) x (305a) x (306) = 2146.90 {310a)
Primary energy from other sources (space heating)
[(a87.02 | 552.42 | 583.41 | 564.02 | 481.32 | 343.06 | 235.12 | 244.69 | 357.84 | 453.98 | 466.36 | 463.94 | (95) Electricity used for heat distribution 0.01 x [(307a)...(307e} + (310a)...(310e]] = (313)
Efficiency of heat pump (3672)
Monthly average external temperature from Table U1
Primary energy from heat pump [{307a)+(310a)] x 100 + (367a) = [ 2049.84 | x [ 307 | = 5292.99 | (367)
[Ta30 [ aso | 650 | 880 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 ] (%) Caoling System Energy Efficiency Ratio (314)
N Electrical energy for community heat distribution | 36.90 ] X | 3.07 l = 113.27 (372)
Heat loss rate for mean internal temperature, Lm, W [{38]m x [(93)m - (96)m] Space cooling (if there is 3 fixed cooling system, if not enter 0) {107) = (314) 4082 {315}
. . Total primary energy associated with community systems {373)
[o03.03 | 886.28 | 813.22 | 68318 | 528.69 | 355.44 | 23825 | 24013 | 38449 | 576.79 [ 750.84 | 89376 |197) Electricity for pumps, fans and electric keep-hot (Table 4f)
. Total primary energy assaciated with space and water heating 6406.27 (376)
Space heating requirement, kWh/month 0,024 x [{$7)m - (95}m] x (41)m mechanieal ventilation Fans - balaneed, extract or positive input fram outside _ {330a)
Space cooling [ 4082 ] X [ 307 | = 12532 (377)
(30952 | 22435 | 17098 | 8580 | 3524 | 000 | 000 | 000 | 000 | 9137 | 204.82 | 319.78 | Total electricity for the above, kWh/year {331}
Pumps and fans [ 1743 | X | 3.07 | = (378)
T(98)1..5, 10..12 = 1441.87 (98) Electricity for lighting (Appendix L} 311.66 {332}
) Electricity for lighting [ 31185 | X T . 95679 | (379)
Space heatlng requirement kKWh/m?fyear (98] + (4) 20.52 (99) Total delivered energy for all uses (307) + (309) + (310) + (312) + (315) + (331) + (332)...{337h) = 4217.14 [338)
Primary energy kWh/year B025.49 {333)
Be. Space cooling requirement 10b. Fuel costs - community heating scheme Dwelling primary energy rate kWh/m2/year (384)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec Fuel Fuel price Fuel
Heat loss rate Lm kWh/year cost £/year
[ooo [ ooo | oo0 | ooo | 000 | 55978 | 44068 | 45110 | o000 | o000 | ooo | oo0 | (i00) Space heating from heat pump 1542.80 x x0.01= (3403
Utilisation factor for lass nm ‘Water heating from heat pump 2146.90 X x0.01= (342a)
[ooo [ ooo [ oo0 [ ooo | 000 [ 098 [ 096 [ o095 [ ooo | ooo [ ooo [ eoo ]poy Space caoling * x0.01= (348}
Useful loss nmLm {watts} (100}m ¥ (101)m Pumps and fans X X0.01= (349
[ooo | 000 [ o000 | ooo | 000 | 52603 | 42447 | 43053 | 000 | 000 | ooa | 000 |[102) Electricity for lighting * 1319 x001= 4111 (350}
Gains Additional standing charges 120.00 {351}
[ooo [ ooo | ooo | ooo | ooo [110290] 105793 ] 99299 [ oo | ooo [ ooo [ ooo o3 Total energy cost [340a)...1342¢) + (345)..(354) = | 34601  |{355)
Space cooling reguirement, whole dwelling, continuous [kWh) 0.024 x [(103)m - (102)m] x {41)m
11b. SAP rating - community heating scheme
[ ooo [ ooo [ ooo [ ooo [ ooo [ 41535 [ 47129 [ 41847 [ 000 | ooo [ ooo [ ooo |
Energy cost deflator (Table 12) {356)
5104)6..8= [ 130512 | (104)
Energy cost factor (ECF) {357)
Cooled fraction cooled area + (4) = (105)
SAP value 8241
Intermittency factor (Table 10)
SAP rating {section 13) (358)
[oo0 [ ooo [ ooo [ oo 0.00 025 | o025 025 | 000 | o000 [ oo0 | 000 |
5(106)6..8 = 075 [108)
Space cooling requirement (104)m x (105) x (106)m 12b. CO; emissions - community heating scheme
URN: B1-AD1-3W version 8 URN: B1-AD1-5W version 8 URN: B1-AD1-5W version 8
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. Heat I d heat I Combi loss for each month from Table 3a, 3b or 3¢
TER Worksheet 3. Heat losses and heat loss parameter
. NHER Element Gross Openings Net area U-value AxUW/K  k-value, AXK, [oo0 T 000 T ooo [ ooo [ coo [ 000 [ ooo [ 000 [ eoo [ 000 [ ooo [ 000 ]isy)
DESlgn - Draft area, m’ m? A, m’ W/mK lfm.K kK Total heat required for water heating calculated for each month 0.85 x (45)m + {46}m + (57)m + (33)Im + (61)m
- _— Window L1757 | x| 133 |=[ 2328 | (27) [ 19350 [ 17068 | 179.55 | 16138 | 15845 | 142,01 | 13680 | 14954 | 149.20 | 167.32 | 17639 | 18899 |(62)
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. External wall [a850 |x[ 018 |=[ 873 | (29a) Solar DHW input calculated using Appendix G or Appendix H
Party wall [[3379 |x[ owo |=[ oo | 132) [ ooo [ ooo [ ooo | ooo | ooo [ ooo | ooo [ ooo | ooo [ ooo [ ooo [ ooo |is3)
Assessor name Miss Michelle Wang Assessor number 2018 Total area of external elements F4, m* (31) Output from water heater for each month (kWh/month) (62)m + (63)m
Client Last modified 05/11/2019 Fabric heat loss, Wk = 5(A x U) (26)...(30) + (32) = 32.02 133) [19350 [ 17068 | 17955 | 16138 | 15845 | 142.01 | 13680 | 14954 | 14910 | 16732 | 17639 | 188.9% |
Address Manor Road Richmond Block 1, Richmand, TWS Heat capacity Cm = 3(Ax k) 28)...(30) + (32) + (32a}...{32¢] /! 34 364)1..12 1973.70 | (64)
Thermal mass parameter (TMP} in kifm?K 250.00 (35) Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46}m + (57)m + (59}m]
p
1. Overall dwelling dimensions Thermal bridges: (L x W) calculated using Appendix K | 569 |(36) [8781 | 7804 | 8328 | 7847 | 7626 | 7003 | 6806 | 7330 | 7239 | 7921 | 8147 | s6a1 |(s5)
Area (m?) Average storey Volume (m?) Total fabric heat loss (33) +(36) = 37.71 {37)
height (m) Jan Feb Mar Apr May Jun Jul Aug sep Oct Now Dec e
Lowest occupied 70.28 (1a) x (2a) = 186.24 (3a) Ventilation heat loss calculated monthly 0.33 % (25)m x (5) fan Feb Par Apr May Jun tul Aug Sep Oct Nov Dec
Metabalic gains [Table 5]
Total fioor area (1a) + (1b) + [1¢) + (1d)...{1n) = 70.28 4 [ 3683 | 3659 | 3636 | 35.27 | 3507 | 3412 | 3412 | 33084 | 3448 | 3507 | 3548 | 3591 (38 B : | | | | | | | | | | | |
- 112,65 | 112,65 | 112.65 | 112.65 | 11265 | 112.65 | 112.65 | 112.65 | 112.65 | 112.65 | 112.65 | 112.65 | (66,
Dwelling velume (3a) + (3b) + (3¢) + (3¢)..43n) = 18628 (5] Heat transfer cosfficient, W/K (37)m + (38)m ‘ ins (calculated di P I bl .
[7asa | 7431 | 7407 | 7298 | 7278 | 7183 | 7183 | 7165 | 7220 | 7278 | 73.19 | 73.62 | Lighting gains (calculated in Appendix L, equation L9 ar L9a}, also see Table 5
2. Ventilation rate Average = S139)1.,12/12 < 7298 139) [[1765 [ 1567 [ 1275 [ 965 [ 721 | 609 | 658 | 855 | 1148 | 1458 | 17.01 | 1814 |(E7)
m? per hour Heat loss parameter (HLP), W/m*K [38)m + (4) Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
Number of chimneys [ o ] xa0= [0 Jea (o[ i [ o wmw [ ie o] o i s m ] is] [187.95 T 20000 [ 19483 | 18381 [ 16990 | 15682 | 14808 | 14604 [ 15121 | 16223 | 17614 | 18922 | (68
Number of open flues III x20= lII (Eb) Average = SI40)1..12/12 = 140) Cooking gains (calculated in Appendix L, equation L15 or L153), also see Table 5
Number of intermittent fans x10= [ 30 i) Number of days in month (Table 1a] [ 3426 [ 3426 | 3426 | 3426 | 3426 | 3436 | 3426 | 3426 | 3426 | 3426 | 3426 | 3426 |(59)
Numkser of passive vents [0 7 xw- [0 Jum [3100 [ 2800 | 3100 | 3000 | 3100 | 3000 | 31.00 | 3100 | 3000 | 3100 | 3000 | 3100 |(40) Pump and fan gains (Table Sa)

Number of flueless gas fires o ] =xe0= [ o i [ 300 [ 300 | 300 [ 300 | 300 | 300 [ 300 [ 300 | 300 [ 300 [ 300 [ 300 |ivo)
Air changes per 4. Water heating energy requirement Losses e.g. evaporation (Table 5)

hour Assumed occupancy, N 225 [w012 [ o012 | 9012 | 9012 | 9012 | 9012 | 9042 | 6012 | 6012 | 9012 | 9012 | 9042 | (71)
Infiltration due ta chimneys, flues, fans, PSVs [6a) + (6] + (7a) + (7b] + (7c) = +5)= 18) Annual average hot water usage in litres per day Vd, average = (25 x N) + 36 (43) Water heating gains {Table 5)
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec [11816 [ 11614 [ 11193 [ 10621 | 10250 | 97.27 | 92.82 | 9852 [ 10054 [ 10646 | 11315 | 116.15 |(72)
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 117) Hot water usage in litres per day for each month Vd,m = factor from Table 1cx (43) Total internzal gains (66)m + (67)m + (B&)m + [69)m + (70)m + [71)m + (72)m
If based en air permeability value, then (18) = [[17) + 20] + [8), atherwise (18) = (16) [ oar Jus [ 9648 [ 92097 | 8946 | 8595 | 8244 | 7894 | 7884 | 8244 | 8595 | 89.46 | 9297 | 9648 | [[393.55 [ 39161 | 379.30 | 359.46 | 339.40 | 319.98 | 307.29 | 312.90 | 323.03 | 343.06 | 366.10 | 383.20 |(73)
Number of sides on which the dwelling is sheltered lII (19) S(a4)1..12= {44)
Shelter factor 1-[0.075x(19)) = {20) Energy content of hot water used = 4.18 x Vd,m x nm x Tm,/3600 kWh/month {see Tables 1b, 1c 1d)
Infiltration rate incorporating shelter factor (18) x (20] = 035 (21) [1a307 | 12513 | 12913 | 11257 | los.0z | 9321 | 8637 | 9812 | 10030 | 116.89 | 127.50 | 138.56 | n‘::;:as;“" n;i‘ 5':':;:,'" spm:t data spm;: data G:::“
Infiltration rate modified for monthly wind speed: F(as)1.12= (45) or Table 6b or Table 6c
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec Distribution loss 0.15 x [45)m SouthEast | 077 | 5 i 439 | X | 36.79 hﬂlg ‘i 0.63 I x i 0.70 | = | 4936 “773
Monthly average wind speed fram Table U2 [C21a6 [ 1877 | 1937 | 1689 | 1620 | 1398 | 1286 | 14.87 | 1504 | 1753 | 1914 | 20.78 | (4§ Southwest [ osa x| o8 |x[ 3670 |xoox[ oes x| orm |- 2423 i)
510 [ 500 | 49 | 340 | 430 | 380 | 380 | 370 | 400 | 430 | 450 | &m0 |(22) Storage volume (litres) including any solar or WWHRS storage within same vessel (47) Southwest [ om7 I« ass |x[ 367 Jxosx[ o0ss Jx[ o070 ]=[ saaz_]im)
Wind factor (22)m = 4 Water storage loss: NorthWest [ o077 Jx[ 526 ]x[ 1128 Jwxoex[ 063 Jx[_o070 J=[ 1814 |(m
[z2s [ 225 | 223 | 110 [ 108 | 095 | 095 | o083 | 100 | 108 | 113 | 118 |{22a) a) If manufacturer's declared loss factor s known (KWh/day) 1.62 (48) Solar gains in watts 5(74)m..(82)m
Adjusted infiltratien rate (allewing for shelter and wind factor) (21) x (22a)m Temperature factor from Table 2b (49) | 13621 | 255.08 | 365.02 | 79,10 | S6111 | 567.82 | 54296 | 48013 | 404,25 | 28623 | 176.23 | 124.42 “333
[o4s | o044 | o043 | o038 | 038 | 033 ]| 033 | 032 | 035 | o038 | 033 | 041 ]{22h) Energy lost from water starage (kWh/day) (48) x (48] [ oss o Total gains - internal and solar (73)m + (83)m
Calculate effective air change rate for the applicable case: Enter (S0) or (S4) in (S5) [oss Jus [[539.77 [ e46.69 | 74431 | 83es6 | soos51 | 887.80 | 850.25 | 793.03 | 727.29 | 629.30 | 54232 | s07.791 | (84)
If mechanical ventilation: air change rate through system (23a) Water storage loss calculated for each month (55) x {41)m
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h [ mwa Jisg [L2716 [ 2454 | 2736 | 2629 [ 2716 | 2629 | 2716 | 2716 | 2629 | 2716 | 2629 | 27.16 | (56)
d) natural ventilation or whole house pesitive input ventilation frem loft If the vessel contains dedicated solar starage or dedicated WWHRS (S6)m x [(47) - Vs] = (47), else [56) Temperature during heating periods in the living area from Table 9, Th1{"C) 185)
[ o060 [ os0 | o059 [ o057 | 057 | 056 | 056 | 055 | 056 | 057 | 058 | 058 | (24d) [T2716 | 2454 | 2736 | 2629 | 2716 | 2629 | 2716 | 27.16 | 26.29 | 2716 | 26.29 | 27.16 |(57) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Effective air change rate - enter (24a) or (24b) or (2d¢) or (244 in (25} Primary circuit loss for each month fram Table 3 Utilisation factor for gains for living area nl,m (see Table Sa)
[oso | oo | oss | 057 | 057 | os6 | os6 | o0ss | oss | o057 | oss | oss (s [2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 236 | 2251 | 2326 | 2251 | 23.26 ] (59) 099 | o098 | oes | 087 [ o071 [ o510 | 037 | 041 | 066 | o081 [ oss [ 100 |z

URN: B1-AQ1-3W version 8 URN: B1-A01-5W version 8 URN: B1-AD1-5W version 8
NHER Plan Assessor version 6.3.4 NHER Plan Assessor version 6.3.4 NHER Plan Assessor version 6.3.4
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Mean internal temp of living area T1 (steps 3 to 7 in Table 9¢)

[ 2004 [ 2024 | 2050 | 2078 | 2094 [ 2099 [ 2100 | 2100 | 2097 | 2075 | 2034 | 2000 |27)
Temperature during heating periods in the rest of dwelling from Table 3, Th2(C)

[ 2002 [ 20048 | 2004 | 2005 | 2005 [ 2006 [ 2006 | 2007 | 2006 [ 2005 [ 2005 [ 2004 |iss)

Utilisation factor for gains for rest of dwelling n2,m

| oss | o098 | o034 | o83 | o0es | o0as | o020

o
[
[}
o
in
&

088 | 098 | 099 |89

Mean internal temperature in the rest of dwelling T2 (follow steps 3 te 7 in Table 9c¢)

[1276 [ 1906 | 1943 | 1082 | 2000 | 2006 | 2006 | 2007 | 2004 | 1879 | 1922 | 1872 |%0)
Living area fraction Living area & (4] = (91)
Mean internal temperature for the whole dwelling fLA x T1 +{1 - fLA) x T2

[1941 [ 1965 | 1998 | 2031 | 2048 | 2053 | 2054 | 2054 | 2051 | 2027 | 1979 | 1937 |(92)
Apply adjustment to the mean internal temperature from Table 4e where appropriate

[[191 [ 1965 | 1998 | 2031 | 2048 | 2053 [ 2054 [ 2054 [ 2051 [ 2027 [ 1979 [ 1937 (93

. Space heating requiremen

Jan Feb Mar May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, nm
| pss | o098 | o3a | osa | o0s7 | o4 | 033 | o037 | os2 | o83 | o098 | o3 |94

Useful gains, nmGm, W (94)m x (84)m

[534.28 [ 62063 | 69839 | 706.21 | 60711 | 42226 | 28243 [ 20573 | 44815 | 550.20 [ 52087 | 503.83 | (25)
Monthly average external temperature from Table UL

[430 [ 490 [ e50 [ 8oo [ 1170 [ 1460 [ 1660 | 1640 | 1430 [ 1060 [ 710 [ a20 |9s)
Heat loss rate for mean internal temperature, Lm, W [{38])m x [(93)m - (96)m]

| 1126.31 | 109635 | 99821 | 83270 | 63898 | 42611 | 28286 | 29653 | 46291 | 7041 | szas4 | 1117.04 | (97)
Space heating requirement, kwh/month 0.024 x [{97)m - (95)m] x (41)m
[aa0.46 [ 31297 [ 223.07 | o107 | 2371 | 000 | 000 | 000 | 000 | 107.75 | 287.04 | 456.23 |

$(98)1..5,10..12= [ 194223 | (98)

Space heating requirement kWh/m?/fyear (98) + (4) {99)
9a. Energy requirements - individual heating systems including micr

Space heating

Fraction of space heat from secondary/supplementary system (table 11) {201)
Fraction of space heat from main system(s) 1-{201) = 1202
Fraction of space heat from main system 2 (202}
Fraction of total space heat from main system 1 (202) x [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 Nowv Dec
Space heating fuel (main system 1), kWh/month
[47108 [ 33472 [ 23857 | o740 [ 2536 [ 000 000 | oo | ooo [ 11524 [ 307.00 | 48795 |

F(211)1..5,10..12= [ 207732 | (211

Water heating
Efficiency of water heater

[T#604 [ 1 | 8539 | 8336 | &10s | 7980 | 7280 | 7980 | 79.80 | 83.68 | #e.il | &7.08 | (217)
Water heating fuel, kWh/month

[[22256 [ 197.52 | 21026 | 193.60 | 195.50 [ 17796 [ 171.43 [ 187.40 | 186.84 | 19996 | 204.86 | 217.03 |

3(218a)1..12 = (219)

Annual totals

Space heating fuel - main system 1
Water heating fuel
Electricity for pumps, fans and electric keep-hat (Table 4f)
cantral heating pump or water pump within warm air heating unit {230c)
boiler flue fan (2308)
Total electricity for the above, kiWh/year (231)
Electricity for lighting [Appendix L} (232)
Total delivered energy for all uses (211)..221) + (231) + (232)...(237b) = (238)
Fuel Fuel price Fuel
kWh/year cost £/year

Space heating - main system 1 X x0.01= {240)
Water heating x x0.01= (247)
Pumps and fans ® x00L= {249)
Electricity for lighting x x0.01= (250)
Additional standing charges {251)
Total energy cost (240)...(242) + (245)..{254) = (255)
Energy cost deflator (Table 12) {256)
Energy cost factor (ECF} (257)
SAP value

SAP rating {section 13) (258)
SAP band

1%a. CO; emissions - individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg COz/kWh kg COsfyear

Space heating - main system 1 x = {261)
Water heating % - {264)
Spate and water heating [261) + [262) + [263) + (264) = (265)
Pumps and fans x = (267)
Electricity for lighting * = {268)
Total €O, ke/year (265)..{271) = (272)
Dwelling CO; emission rate (272) = (4) = (273)
Elvalue

El rating (section 14) (274)

Elband

Energy Primary factor Primary Energy
kWh/year kWh/year
Space heating - main system 1 x = (261)
Water heating % = (264)
Space and water heating (261) + [262) + [263) + {264) = {265)

Pumps and fans 75.00 x T - 23025 | (267)

Electricity for lighting 311.66 % = 956.79 (268)
Primary energy kWh/year 6606.57 (272)
Dwelling primary energy rate kWh/m2/year 94.00 {273)
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MANOR ROAD SUSTAINABILITY

AVANTON RICHMOND REVISED ENERGY STRATEGY -
DEVELOPMENT LTD REV. 04
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 REVISED ENERGY STRATEGY -
DEVELOPMENT LTD REV. 04
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
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Energy Production by Technology [KWh/m’]
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Solar thermal systems @
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Communal gas boiler

'ASHP + local storage with immersion

ASHP + local storage with immersion
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Communal gas boiler

Building-by-building ASHP

Building-by-building ASHP

40

ép/kWh
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Equivalent heat price p/kWh 'Equivalent heat price (inc. RHI) p/kWh 24 Equivalent heat price (excl. RHI)
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 Building by Building distribution heat losses - 0.11 Building by Building distribution heat losses - 0.11
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 - -
System Inputs 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
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 ASHP heat generated kWh/yr 1.049 ASHP heat generated kWh/yr 1.049
Electric heat generated kWh/yr 0.067 Electric 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 0.372 Landlord electricity consumption kWh/yr 0.372
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 0.439 Total net energy consumption kWh/yr 0.439
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 4,108 Landlord electricity consumption p 4.108
Landlord RHI p 0.000 Landlord RHI p -2.821 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 cost p 2.386 Total energy cost p 5.207

Table 24: Boiler & ASHP operational cost analysis inputs and results
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MANOR ROAD, RICHMOND

Centralised vs decentralised energy strategy
analysis.
Manor Road, Richmond.

Introduction.

This report has been produced on behalf of Avanton Richmond Development Ltd to assess the implications of
providing a centralised district heating network for the proposed development at Manor Road, Richmond.

The energy strategy is based upon a number of decentralised air source heat pumps, which are utilised to
generate the heating and hot water for the residential elements of the development.

This report assesses the approximate additional heat losses and power consumption involved in providing a
district network, and discusses how a future district heating network could be planned for within the
development.

Development proposals.

The proposal for the development is to provide a decentralised energy strategy, with a ‘bank’ of heat pumps per
core. This is primarily due to the absence of a single roof area which can accommodate the heating
requirements for the whole development. This is demonstrated in Figure 1. In addition, centralising the heating
generation would have other planning implications, including massing, views and acoustics. The heat pump
configuration is generally modular, and as such limited benefit is gained from utilising larger central plant.

Therefore, the current proposed strategy includes space allocation which has been made for future plate heat
exchangers at the ground floor to each building, and the pipework in all risers appropriately sized to be able to
serve each building bottom-up in future, in addition to the current top-down arrangement. It is further
proposed to include full trenching between all buildings, with space allocation made for future district heating
pipework. A further space allocation has been made for a plate heat exchanger at the ground floor near to the
site entrance, so that a future potential district energy network would only require one connection point.
Pipework sleeves will be included through the building envelope at the location of each future plate heat
exchanger to further ease future connection, should a viable option become available in the vicinity of the site
in future. This is shown in Figure 2.

DOC-0209506-08-TC-20191104-Decentralised Energy.docx

ASHP PLANT
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Figure 1: Approximate centralised ASHP plant space requirements
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MANOR ROAD, RICHMOND

INCOMING TRENCH FOR FUTURE DISTRICT
HEATING PIPEWORK FROM SITE BOUNDARY

TRENCH FOR FUTURE DISTRICT HEATING
NETWORK PIPEWORK WITHIN
DEVELOPMENT

Figure 2: Indicative trench route for future district heating pipework

District network assessment.

This section assesses the viability and the implications of providing a district heating network at day one.

Inter-connectivity

A route has been planned through the development which would allow inter-connectivity between each of the
blocks, which would facilitate connection to a district heating network.

A pre-built trench has been planned and safeguarded from the site boundary which allows a single point of
connection from a future district heat network to a central future plate heat exchanger. Trenching has been
allowed between each of the future district heating plate heat exchangers, which would allow interconnectivity
of the blocks in the event of a district network coming on line. Additionally, builderswork has been considered
at the boundary of each building, and it is proposed that pre-cast/ pre-installed sleeves will be provided, to
allow the pipework to enter the building with minimal disruption, and minimum additional cost incurred to a
future network energy provider.

Hydraulic considerations.

It has been considered whether connecting capped pipework between all buildings could be provided at day
one. However, this option has been disregarding for the following reasons:

- the risk that the pipework may never be used, therefore the embodied carbon associated with the installed
pipework would be spent at no additional benefit to the scheme

- the difficulty in stopping the pipework corroding/ deteriorating over time

- potential warranty issues with connecting to the pipework when it has been left unused for a period of time.

Additional energy consumption

It has also been considered whether connecting, ‘live’ distribution pipework between all buildings could be
provided at day one. However, this option has been disregarding for the following reasons:

Owing to the nature of air source heat pumps being located locally at roof level of each building, for the
reasons outlined in the previous section, providing interconnecting pipework at day one will not yield a saving
in terms of energy or carbon emissions. The below summary table shows the approximate additional heat and
energy demand to the scheme that would be expected to result from inter-connecting the buildings.

Also, given there is very limited non-domestic uses at this development, there is little likelihood of achieving an
energy-sharing scenario.

In summary, this would mean that the additional energy lost in the distribution pipework would not be expected
to be made up for by any savings from a sitewide connection.
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Building Distribution Heat Losses

Estimated Heat Loss per metre (vertical pipework) 6 W
Estimated Heat Loss per metre (lateral pipework) 4 W
Estimated Annual Heat Loss per core 12089 kWh
Estimated Annual Heat Loss 120888 kWh
District Network Distribution Heat Losses

Estimated Buried Pipework Length 800 m
Estimated Heat Loss per metre 15 W
Estimated Heat Loss per PHX 750 W
Total Annual Heat Loss 137970 kWh
Estimated additional pump power 5000 W
Total Annual Energy Loss 181770 kWh
Estimated annual total heat demand 1670400 kWh
Estimated district heating distribution losses (without centralised network) 7%
Estimated district heating distribution losses (with centralised network) 18%

Table 1: Summary of energy losses in centralised and decentralised distribution networks

Summary

In summary, it is expected that the operational energy lost in any installed distribution pipework would not be

counter-acted by any savings resulting from such a sitewide connection.

It is also not proposed to install capped pipework on day one, as it is known from experience that such

pipework often is not fit for purpose once it may come to be used. Further, additional embodied carbon would

be expected to result from installing such district energy pipework.

Instead it is proposed to make allocations for heat exchangers, full trenching, and pipework sleeves as described
above, in order to facilitate a future energy network connection at minimal disruption to residents, and minimal

cost to the installer.
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