DER WorkSheet: New dwelling design stage

Northwestoox| 077 | x | 1.3 | x| o738 | x| o063 | x| 0.7 | = 38.69 |81
Northwestoox| 077 | x [ 27 | x| e11 | x| o0es | x[ o7z | =[ 717 e
Northwestoox| 077 | x [ 13 | x| e11 | x| o0es | x[ o7 ] =[] se19  Jen
Northwestoox| 077 | x [ 27 | x[ 7263 | x| o0es | x[ o7 ] =[] sees e
Northwestoox| o077 | x [ 13 | x| 7283 | x[ oes | x[ o7 | =[ 2885 1
Northwestoox| o077 | x [ 27 | x[ so42 | x[ o3 | x[ o7 | =[ 416 e
Northwestoox| o077 | x| 13 | x| s042 | x| o063 | x[ o7 | =] 2008 |1
Northwestoox[ 077 | x | 27 | x| 2807 | x| o063 | x| 0.7 | = 23.16 |81)
Northwestoox| o077 | x [ 13 | x[ 2807 | x[ o0e3 | x[ o7 | =[ 1115 ]en
Northwesto.ox| 077 | x [ 27 | x| 142 | x| oes | x[ o7 | =[ 1171 e
Northwesto.ox| 077 | x [ 13 | x[ 142 | x| o0es | x[ o7 ] =] 5.64 |@n
Northwestoox| o077 | x [ 27 | x [ e2t | x[ o0es | x[ o7 ] =] 76 |en
Northwestoox| o077 | x| 13 [ x[ e21 [ x[ o083 | x[ o7 | =[ 366 @1
Rooflights 0.9x [ 1 | x| 2 | x| 26 | x| o083 | x| o7 | =[ 4128 |®2
Rooflights 0.9x 1 | x| 3 | x| 26 | x| o0e3 | x| o7 | =[ 309 |®2
Rooflights 0.9x 1 | x| 75 | x| 2 | x| o0es | x[ o7 |-=] 774 |2)
Rooflights 0.9x 1 [&] 2 | x| 54 | x[ oes | x| 0.7 | =] 85.73 |82)
Rooflightsos[ it | xi[as | s« el oss | mo[mer ] -leE e
Rooflights 0.9x 1 | x[ 75 x [l sa A x[oss  Jx[[ o7 | =" te07a |2
Rooflights o.9x 1 | @l 2 | 96 [ | x| woes | x[ o7 | =] 15241 |e2
Rooflights 0.9x [ 1 | x| 3 | % 9 | x | 0.63 | 0.7 | = 114.31 |82)
Rooflights 0.9x [ 1 | x| 75 [ | 9 ezl 0.63 | 0.7 | = 285.77 |82)
Rooflights 0.9x [ 1 | x| 2 [ x[ 60 [x[ees. |x[ o7 | =[ 28814 |2
Rooflights 0.9x [ 1 | @l 3 [ [ aso | x[ o8\ [x[[ o7 |=[ wee |e2
Rooflights 0.ox 1 | x[ 75 ] x| 10 ] x| oes | x[ o7 | =[] aes1  ]®2
Rooflights 0.9x [ 1 | = | 2 | x [ 192 ] x| oes ] x[ o7 | =] 0482 ]®2
Rooflights 0.9x [ 1 Edl 3 | x [ 12 ] x[ oes | x[ o7 ] =[ 22861 &2
Rooflights 0.9x [ 1 | x| 75 | x| 12 | x| o3 | x[ o7 | =[ snis |®2
Rooflights 0.9x 1 | x| 2 | x| 200 | x| o0e3 | x| o7 | =[ 3rs2 |®2
Rooflights 0.9x 1 | x| 3 | x| 200 | x| o0e3 | x| o7 | =[ 23814 |®2
Rooflights 0.9x 1 | x| 75 | x[ 200 | x| o063 |x[ o7 | =] 5535 Je2
Rooflights 0.9x [ 1 [ %] 2 | x[ 180 | x[ oes | x[ o7 ] =[ 30006 ]2
Rooflights 0.9x [ 1 | ] 3 | x[ 189 ] x| oes | x[ o7 | =[] 22504 &2
Rooflights 0.9x [ 1 | x[ 75 ] x[ 18 | x[ oes | x[ o7 ] =[ se261 ]2
Rooflights 0.9x [ 1 | x| 2 | x| 157 | x| 03 | x| o7 | =[ 24025 |®2
Rooflights 0.9x | 1 [ =] 3 | x[ 157 | x[ oes | x[ o7 | =[ 1804 |&2
Rooflights 0.9x 1 | x[ 75 | x| 157 | x| o0es | x| o7 | =| 4735 |2
Rooflights 0.9x 1 | x| 2 | x| 115 ] x| oes | x| o7 | =[ 188 |®2
Rooflights 0.9x 1 [ | 3 | x [ 115 | x[ oes ] x| 0.7 | = 1393 Je2
Rooflights 0.9x [ 1 | x[ 75 ] x| 15 ] x| oes | x[ o7 ] =[] 323 o2
Rooflights 0.9x 1 K 2 | x[ e6 ] x[ 0es | x[ o7 ] =[ 10478 &2
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DER WorkSheet: New dwelling design stage

Rooflights 0.9x | 1 | x| 3 | x| 66 | x| o0e3 | x| o7 | =[ 7850 |®2
Rooflights 0.9x | 1 | x| 75 | x| e | x| oes | x[ o7 | =[] 19647 |82
Rooflights 0.9x | 1 | x[ 2 | x[ 3 |x[ oes |x[ o7z ]|=[ 5230 Je2
Rooflights 0.9x [ 1 [ =] 3 | x[ 38 | x[ o0e3 | x[ o7 ] =[ 3020 2
Rooflights 0.9x [ 1 | x| 75 | x| 3 | x| o083 | x[ o7 | =[928 |®2
Rooflights 0.9x [ 1 [ ] 2 | x| 21 | x| o3 | x| o7 | =[ 333 |e2
Rooflights 0.9x 1 [ x| 3 | x| 21 | x| o3 | x| o7 | = 25 |@2)
Rooflights 0.9x 1 [=] w8 ] x[ 51 | x| oes | x| o7 ] = e251 |e©2
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m

(83)m= [ 676.39 | 1228.98 | 1864.43| 2582.04 | 3115.23| 3184.16 | 3032.3 | 2624.96| 2113.77 | 1409.65 | 824.67 | 569.19 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= [ 1651.69] 2201.56 | 2806.32 | 3472.88 | 3950.95 | 3969.54 | 3786.77 | 3386.97 | 2903.6 | 2250.79| 1724.83| 1516.77 | (84)
Temperature during heating periods in the living area from Table 9, Th1 (°C) (85)
Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec
(86)m=-|t 1 1 097|.08 | 064 | 047 |.054 | 086 | 099 1 1 (86)

Mean internal temperature in living area T1 (follow steps 3 to/7 in Table 9c)

(87)m= L19.9 I 2°'°Ui°'32 Jﬂse | 20.9 | 20,99 21i 2120.93 | 20,58 | 20.18 | 19.88 | 87)

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

8em=[ 202 | 202 | 202 | 2022 ["2022)] 2024 | 2024 |g20a | 2023 | 2022 | 2022 | 2021 | 88)

Utilisation factor-for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 1 | 1 | 1 | 0.96 | 0.82 | 0.57 | 0.39 | 0.46 I 0.8 | 0.99 | 1 | 1 | (89)

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

(90)m=| 18.68 | 18.93 | 19.31 | 19.81 | 20.13 | 20.23 | 20.24 | 20.24 | 20.18 | 19.7 | 19.11 | 18.67 (90)
fLA = Living area + (4) = 0.09 91)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2
(92)m=| 18.79 | 19.03 | 19.4 I 19.89 I 20.2 | 20.3 | 20.31 | 20.31 I 20.24 | 19.78 | 19.21 | 18.78 I (92)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=] 18.79 | 19.03 19.4 19.89 20.2 20.3 20.31 20.31 20.24 19.78 19.21 18.78 (93)

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:

(94)m=| 1 | 1 | 0.99 | 0.95 | 0.81 | 0.58 | 0.4 | 0.47 | 0.8 | 0.99 | 1 | 1 | (94)
Useful gains, hmGm , W = (94)m x (84)m
(95)m= | 1651.43| 2199.35] 2787.76] 3316.07I 3216.87I 2288.32| 1503.94[ 1575.43| 2321.73| 2221.o7| 1723.8 | 1516.63| (95)

Monthly average external temperature from Table 8
(96)m=| 43 | 49 | 65 I 8.9 I 17 | 146 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 I (96)

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(97)m= |6240.89| 6058.53| 5507.61 | 4587.44[ 3531.99| 2315.18[ 1505.s7| 1580.55| 2518.44| 3816.07| 5076.95| 6169.67| (97)
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DER WorkSheet: New dwelling design stage

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

(98)m=|3414.56|2593.37|2023.56|915.38[234.45| 0 | 0 | 0 | 0 |1186.68|2414.26|3461.86

Total per year (kWh/year) = Sum(98); s5.1> =

Space heating requirement in kWh/m?/year

16244.13 |(98)

rgy requirements — Individual heating systems including micro-CHP)
Space heating:
Fraction of space heat from secondary/supplementary system

Fraction of space heat from main system(s) (202) =1-(201) =
Fraction of total heating from main system 1 (204) = (202) x [1 - (203)] =
Efficiency of main space heating system 1

Efficiency of secondary/supplementary heating system, %

| Janl Febl Marl Aprl MayI Junl Jul | Augl Sepl Octl Novl Dec

0 (201)
1 (202)
1 (204)
93 (206)
0 (208)
kWh/year

Space heating requirement (calculated above)

(211)

|3414.56| 2593.37| 2023.56| 915.38 | 234.45 | 0 | 0 | 0 | 0 |1186.68| 2414.26' 3461.86|
(211)m = {{(98)m x (204)] } x 100 + (206)
|3671.57IZ788.57|2175.87| 984.28I 252.1 | 0 ] 0 | 0 | 0 | 1276 |2595.98|3722.43

Total (kWh/year) SSUM(211); 5 =

Space heating fuel (secondary), kWh/month
={[(98)m x (201)] } x 100 + (208)

17466.81 |(211)

(215)mt0|oLo|o|o|o|04[0|o|o|o|o

Total (kWh/year) =Sum(215), , . "=

Water heating

0 |(215)

Output from water heater (calculated above)
300.44 | 24061 | 218.86 | 156.7 | 122.28 | 100.12 | 98.2 | 136.48 | 1656 | 227.78 | 269.32 | 299.81

Efficiency of water heater

86.9 (216)

(217)m=| 89.74 | 89.73 | 89.69 | 89.53 | 88.91 | 86.9 | 86.9 | 86.9 | 86.9 | 89.49 | 89.68 | 89.74

(217)

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m

(219)m=| 334.79| 268.15 | 244.02 | 175.02 | 137.53 | 115.22 | 113 | 157.06 | 190.57 | 254.54 | 300.32 | 334.07

Total = Sum(219a),

Hofs =

Annual totals kWh/year
Space heating fuel used, main system 1

Water heating fuel used

Electricity for pumps, fans and electric keep-hot
mechanical ventilation - balanced, extract or positive input from outside 1885
central heating pump: 30
boiler with a fan-assisted flue
pump for solar water heating

Total electricity for the above, kWh/year sum of (230a)...(230g) =

Electricity for lighting
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2624.28 |(219)
kWhl/year

(230a)
(230c)
(230e)

(230g)
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ENERGY ASSESSMENT AND SUSTAINABILITY STATEMENT

DER WorkSheet: New dwelling design stage

Electricity generated by PVs

12a. CO2 emissions — Individual heating systems including micro-CHP

Energy

kWh/year
Space heating (main system 1) (211) x
Space heating (secondary) (215) x
Water heating (219) x

Space and water heating (261) + (262) + (263) + (264) =

Electricity for pumps, fans and electric keep-hot (231) x
Electricity for lighting (232) x

Energy saving/generation technologies
Item 1

Total CO2, kglyear
Dwelling CO2 Emission Rate
El rating (section 14)

Emission factor
kg CO2/kWh

0.519 -

sum of (265)...(271) =

@72)+ @)=

-1630.23 (233)

Emissions
kg CO2/year

(261)
o Jes
(264)
(265)
[ioiso e
(268)

(269)
[ sose0s er2
@73)
o e

DRAFT

Stroma FSAP 2012 Version: 1.0.4.9 (SAP 9.92) - http://www.stroma.com

Page 14 of 14

30 GLENILLA ROAD, LONDON NW3 4AN

42



