13.0 APPENDIX 2 - EXAMPLE DER WORKSHEET

DER WorkSheet: New dwelling design stage DER WorkSheet: New dwelling design stage

User Details:

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

Assessor Name: Stroma Number: 017 | 016 | 016 [ o1a | 013 | oaz | 0.12 | 0.12 | 0.13 | 014 [ 0.15 | 0.16 |

Software Name: Stroma FSAP 2009 Software Version: Version: 1.5.0.76 Calculale efeciive air change rate applicable case

 mechanial ventator 5 Jew

Address - If exhaust air heat pump using Appendix N, (23b) = (23a) * Fmv (equation (N53)) , otherwise (23b) = (23a) 0.5 (230}
1. Overall dwelling dimensions: if balanced with heat recovery: efficlency in % allowing for in-use factor (from Table 4h) = .:z;;c;,

Area(m?) Ave Height{m) Volume(m?) a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) * [1 — (23c) + 100]
Ground floor | 70 It-la] % | 27 |E2a] = | 189 |t3a] f2azimq 035 | 034 | o34 | 032 [ 031 | 031 | 03 | o3 | 032 [ 03 | o3 | oa | {2da)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+{1e)+....{1n} ;4; b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(zdh]m=|n|n|n|n|u|c|n|n|n|u|a|u| (24h)

Dwelling volume {3ayri3b)+(3c)+(3d)+(3e)e....[3n) = (5

2. Ventilation rate:

c) If whole house extract ventilation or positive input ventilation from outside
if < (), = - i = + 0.
main Secondary other total ° por hour (22b)m = 0.5 = {23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 = (23b)
heating heating eemd 0 | o [ o [ o [ o [ o] o] o] 0o | o | o o] (24c)
Number of chimneys I o | ! I o | ! I o | : I o I X s d) If natural ventilation or whole house positive input ventilation from loft

oo ] [ o ] x- IIIW.,J if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m" x 0.5]

Mumber of open flues | 0

Number of intermittent fans III x10 =

(24d]m=| 0 | o | 0 | 0 | ) | o | o | 0 | 0 | 0 | o | o | (24d)
rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
0.34 0.5 [

. Effective air change
Mumber of passive vents ¥

08588 & tloss netar:

[(8 )01 =
Structural infiltration; 0.25 for steel or timber frame or 0.35 for masonry construction ) (1) Windows Type 4
if bath types of wall are present, use the valve comespanding fo the greater wall area (after Walls Type1 I 2005 I I a5 I I 13.45 | % I 015 | = | 202 I I I I |[29]
deducting areas of openings); If equal vser 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 i12) Walls Type2 | 23re | | 1a7s | | wor | x| o1s | =] 15 | | | | Jiza)
If no draught lobby, enter 0.05, else enter 0 o (13) Total area of elements, m* ia1)
Percentage of windows and doors dmughl slripped o {14 * for windows and roof windows, vse effective window Uvalies calcwlaled using formota 1001 Uvalue+0.04) as given in paragraph 3.2
Window infiltration 0.25-[0:2 (14) + 100] = o |us nelude e areas an both sidss of ntemal wals and partions
. _ e
Infiltration rate (B} +{10) + (1) + (12} + (13) + (15} = o (16) Fabric heat loss, W/K = 5 (A x U) (28).-{30) + 22) i33]
Air parmeability value, q50, expressed in cubic metres per hour per square metre of envelope area k3 (17 Heat capacity Cm = S{A x k) (i28)...(30) * (32) + (32a)...(32e) = E34]
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) — ) Thermal mass parameter (TMP = Cm + TFA) in kJim2K Indicative Value: Medium II'(S&]
Air permeabilty value applies if a pressurisation test has been done or a degree air permeabilly is being used Far design assezsments where the defailz of the construction are nof kKnown precisely the indicative valves of TMP in Tabile 1
. . can be used instead of a delalled calcwlation.
Mumber of sides on which shelterad 2 114) ) . i
Shelter factor (200 = 1 - [0.075 x (19)] = 0.86 (207 Thermal bridges : 5 (L x Y) calculated using Appendix K 1.87 (36)
Infiltration rate incorporating shelter factor {21y = (18) x (20) = i21) if details of thermal bridging are not known (36} = 0.15 x (31)
. ) Total fabric heat loss (33)+ (38) = (7]
Infiltration rate modified for monthly wind speed .
I - | Feb | Mar | Apr | Ma | Jun | Jul | Au | S | Oct | Mov | Dec | Veniieflon heet lom ceiculated morhy S
an 2
Y < e Jan Feb | Mar | Apr | May| Jun | Jul Aug | Sep | Oct Mov | Dec
Monthly average wind speed from Table 7 (aem= | 2204 | 2149 | 2144 | 2025 | 1nae | 1sos | 1aes | 1ses | 1oss | zo2s | 2oms | 2144 i38)
am=| 54 | 51 | 51 | as | ar | 59 | a7 | a7 [ ez | as | a8 | s1 |
Heat transfer coefficient, WK {39)m = {37) + (38)m
Wind Factor (22a}m = (22)m + 4 (o= | 5405 | 5345 | 5345 | sa26 | 5147 | 5107 | s067 | soer | s166 [ s226 | s2s6 | 5345
{223]m=| 1.35 | 127 | 127 | 112 | 1.02 | 0.98 | 0.92 | 0.92 | 1.06 | 112 | 12 | 127 | Avarage = Sum(38), «12= 52.28 |'2391
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DER WorkSheet: New dwelling design stage

Heat loss parameter (HLP), Wim7K (400m = (39)m + (4)
{4u:m=| 0.77 | 0.76 | 0.76 | 075 | 0.74 [ 0.73 | 072 | 0.72 | 0.74 | 0.75 [ 0.76 | 0.76

Average = Sum(d0), - /12=
Mumber of days in month (Table 1a)
Jan Feh Mar Apr May [ Jun Jul Aug Sep | Oct Mo Dec
@hm=| 3 28 31 30 31 a0 3 k3| 30 3 a0 a1

4, Water heating energy requireament:

Assumed occupancy, N

_
i TFA >13.9, N=1+1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.5
f TFA£13.9,N = 1

Annual average hot water usage in litres per day Vd.average = (25 x N) + 36

_E?_ES
Reducs the annual averags hot water usage by 5% if the dwelling is designed to achieve a waler use target o

nod mare that 125 iitres per persan per day (all water use, hat and cald)

|Jan| Fsbl Marl Aprl May| JunI Jul I Augl Sapl 0|:.1| Nwl Dacl
Haot water usage in Nres per day for each month Va,m = facior from Table To x (43)

0.75 IHO]

(41)

(42

(43)

Energy lost from water storage, kWh/year @7 x (48] =
If manufacturer's declared cylinder loss factor is not known:
Cylinder volume (litres) including any solar storage within same
If community hieating and no tank in dwedling, enler 170 fitnes in box (50)

Oiherwise If mo stored hol water (this includes nsfantaneous combi bollers) enter 0 in box (50}
Hot water storage loss factor from Table 2 (kKWhilitre/day)

Volume factor from Table 2a 1.03
Temperature factor from Table 2b 0.6

Energy lost from water storage, kWhiyear ((50) % (57) = (52) x (53} = 1.03
Enter (49) or (54) in (55) 1.03
Water storage loss calculated for each month {[58)m = (55) = (41)m

{sa:lm=| 32.01 | 20,92 | 32.01 | 30.98 | 32.01 | 30.98 | 3z2.01 | 3z.01 | 30.98 | 3201 | 308 | 32.01 |
If eylinder contains dedicated salar storage, (57)m = (B8)m x [[50) = (H11}] + {50}, else (5T)m = (56)m where (H11) is from Appendix H

(s7m=| 3201 | 2852 | 3201 | 08 | s201 [ s0ss | 5201 | 3201 | 3088 | s201 | s0ss | 201 |

Primary circuit loss (annual) from Table 3

Primary circuit loss calculated for each month (59)m = (58) + 365 = (471)m
(modified by factor from Table HS if there is solar water heating and a cylinder thermostat)

{55:m1=| 30,56 | 2762 | 30,58 | 2959 | 30,58 [ 29,53 | 30.56 | 30,56 | 29,59 | 30,58 [ 2859 | 30,56 |

Combi loss calculated for each month (61)m = (60) + 365 = (41)m
{51:|m=|n|u|n|ulu[nlulnlulu[

Stroma FSAP 2008 Version: 1.5.0.76 [SAP 9.90) - htip:iwww stroma.com
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(50

(51)

(52)
(53)

54
(55)
(35)
(57)

(58]

(59)

(81)
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DER WorkSheet: New dwelling design stage

Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (48)m + (57)m + (59)m + (61)m
{62)m= | 205.?4| 181.73 | 181.79 | 173.21 | 170.67 | 153.83 | 149.01 | 181.76 | 160,93 | 179.54 | 188.23 | 201.22 | (62)

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter 0° if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)

{53:m=|o|o|u|u|u|n|u|u|u|u|0|u| (63
Output from water heater
(gayme= | 205,74 | 18173 [ 19979 | 17321 | 170067 | 15383 | 14901 | 16176 [ 180.99 | 179.54 | 18823 | 20122

Outpul from water heater (annual), « 211767 (B4
Heat gains from water heating, kWh/manth 0.25 x [0.85 = (45)m + (61)m] + 0.8 » [[46)m + (57)m + (59)m ]
(g8ym= | 97.67 | 8686 | 93.03 | 8591 | 8601 | 79.47 | 7881 | 8305 | 812 | ssoe | s | sea7 | (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
5. Internal gains (see Table 5 and 5a):

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

TI231 | T231 | M231 | 1231 [ 11231 | 11231 | 11231 | 112371 | 11231 | 1231 [ 11231 | 1123 (68)

(66 )m=

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
{B7) g gz | 1271 0 62 G

175.56 | 188.59 |

(6]
(7a)
Losses e.g. evaporation (negative values) (Table §)
(Ttym= | -go.84 | -g9.84 | 8984 | -2ops | so8a | Boaa | -goss | 8984 | euse | pogs | son4 | -avas | (m1)

Water heating gains (Table §)
.[mm=| 131.23| 120.25 | 125.04 | 119.32 | 1156 | 110.37 | 105.92 | 111.62 | 113.55| 119.57 | 126.26 | 129.26 | (72)

(GE)m + (G7m + (6B)m + (EHm + (T0m + (71)m + (T2)m
34802 | 32844 | 3678

Total internal gains =
(73)m= | 402.85 | 400.91

38862 | 26883 32238 | 33248 | 35249 | 37547 | 39282 (73]

6. Solar gains:

Solar gains are calculated using solar flux from Table Ga and associated equations to conwert fo the applicable orentation.

Origntation:  Access Factor Area Flux a_ FF Gains

Tahble 6d m* Table Ga Table 6b Table 6¢ (W)
Mortheastosx| o077 | x| B | | ms | x| osm | x| o7 | =| 19.1 Ji7s)
Motheastoox| o77 | = | 775 | x| ms | x| osr | x| wer | =] zame |75
Mortheastoox| o7z | x| ) | | zass | x| os7 | x| o7 ] =] sem |is
Motheastosx| o077 | x| 7rs | x| zass | x| osm | x| o7 | =| snaa |79
Notheastoox| 077 | = | ) |« saa | x| ast | x| er | =] esz |is
Notheastogx| 077 |« [ 775 | x| w113 ] x| ost ] x[ o7 ] =] ez s
Notheastoox| o717 | x[ & | x[ &8 | x[ ost | x[ o7 | =[ 11248 |3
Notheastosx| 077 | x| 775 | x| @& | x| os7 | x[ o7 | =[ 1as28 |5
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DER WorkSheet: New dwelling design stage DER WorkSheet: New dwelling design stage

Northeastoo[ o077 | « | 8 | | eerr | x| ost | x| er | =] 14883 |79
Northeastogx| o777 | x| 775 | x| sarr | x| wsr | x| o7 ] =  1meam  |om Total gains — internal and salar (84)m = (73)m + (83)m , watts
Notheastogx[ 077 | « | 8 | x[ w75 | =x[ o8 | x[ o7 | =[ w17 s (Bajm= | 544,83 | 657 88 | 766.2 | BB 44 | 58762 |1m2.34| 966,56 | 885,84 | ??1.35| 5551 | 5408.44 | 512,13 | i84)
Notheastoex| o7 | x[ 75 | x[ _ers | x[ 057 x| or || _2se |09
Northeastoax[ o077 | « | 68 | x| ses | x[ osm | x| or | =[] 1sem | Temperature during heating periods in the living area from Table 9, Th1 (°C) G
Northeast 0.0x | 077 | = | 7.5 | = | 9208 | x| 0.57 | = | 0.7 | = 190.25 175) Utilisation factor for gains for living area, h1,m (sea Table 9a)
Norheastnax[~ n7r | x [ & | x[ 7542 | x[ o5 | x[ o7 | = 125.12 i75) Jan | Feb | Mar| Apr | May| Jun | Jul | Aug| Sep| Oet | Mov | Dec
Northeast 0.9x | 077 | =] 775 | »| 754z | x| 0.57 | =] 0.7 | =1 161.61 (75 (BB)m=| 088 | 026 | O0.87 0.7 n48 | 033 | ox 023 | 045 | 077 | o087 | 080 (5]
Northeastoox| 077 | x | & | » 5124 | x[ os7 | x| 0.7 | =1 85.02 |i75) Mean internal temperature in living area T1 {follow steps 3 to 7 in Table 9¢)
Notheastoosx| o7 | x| 775 | x| s12a | x| o | x| o7 | =[  t0sm  |im (87ym=[ 2049 [ 2088 [ 2087 [ 2007 [ 2t [ 2o [ 2o | 20 | 21 [ 20m [ 207 [ 2000 | i87)
Notheastoox| 077 | x | B | x| 208 | x[ ost |x[ o7 | =1 4811 |(75) Temperature during heating periods in rest of dwelling from Table 8, Th2 (°C)
Northeastosx|  a77 | x| 775 | x| me | x| wsr | x| o7 | =]  ssas s (8em=[ 2028 | 2020 [ 2020 [ 203 [ 2031 [ 2032 [ 2032 [ 2032 [ 2031 [ 203 [ 2020 [ 2020 | i88)
:z:::zz'::l E: I : I ?:5 I : I :::; I : I E:: I : I :': I : I ;14'1'3 I:zz Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

- - - : : : : (goym=| 098 | 095 | o085 | o6 | 045 | 028 | 018 | 02 | oa | 073 | 096 | o0se | (89)
Northeastoox[ o077 | | B | x| w3 | x| wosw | x| wor ] =] 15m  |irs , , i )
Northoust I].Elxl — | ) | — | § | — | § | — | § | ~ | _ | Py |W5] Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table S¢)

(o= [ 1961 | 1986 | 2014 | 2028 | 2031 | 2052 | w32 | 03 | 2081 [ 2028 | 1982 | 1982 94)

Southeast .o | | | | x| | = | - | | | = | 46.52 |17 LA = Living area + (4) =

— i

o5 | 200

2 heating rr

] Table 9a

| - |
| =1
Southeast .o R | x| | = | | x| o7 | =] 14102 |im L .
Southeastoax[ 077 | x| R | x| | « | 0.7 | =] 15669 |(77) Utilisation facter for gains, hm:
(paym=| 098 | 095 | o085 | 067 | 048 | 03 | 018 | 021 | 041 | 074 | 095 | ose | i94)

Southeastoox| op77r | x| 45 | x| 11508 | x| osm | x| o7 | =1 14315 i -
Southeasto 5x| | | | | | | | | | - | | . Useful gains, hmGm , W = (24)m % (84)m

' o " : L_1se | na7 " 0T - 15008 |77 (s5ym= [ 53457 | 6222 | 650.63 | 6013 [ 45152 | 30099 | 18232 [ 18232 | 31941 [ 48411 [ 52317 [ 50395 | 95)
Soutneastoox[ o077 | x| 12 | x[_v2re | x| s | x| or | -1 104 | Maonthly average external temperature from Table 8
Southeastose| o077 | x| 5 | | _t12re | x| _osr | x| o7 | = 15584 |im {Bﬁ:lm=| 45 | 5 | 6.8 | a7 | M7 | 14.6 | 16.9 | 16.9 | 143 | 0.8 | 7 | 48 | 98]
Southeastoox| o077 | x| 4.5 | x| tos3s | x|  ost | x| 0.7 | =1 B [ Heat loss rate for mean internal temperature, Lm , W =[[39)m x [{93)m— (96)m ]
Southeastogx[ o077 | x| 5 | x[ 10s3a | x[ o0str | x[ o7 | =[ 14s8a |0 (o7)m= | 829.12 | 806.44 | 723.05 | 614.48 | 452.34 | av1.02 | 18232 | 18232 | 31972 | 50400 | 60351 | 79879 | 87)
Southeastoo[ o077 | x [ 4s | x| e2s | x| o0& | x| o7 | = 155 |om Space healing requirement for each month, kWhimonth = 0.024 x [(97)m - (35)m] x (41)m
Southeastp.x| 177 | x| 5 | x| w20 | x| Do | x| o | - 243 (77 {93:m=|219.15| 122,81 | 5380 | 9.49 | 0.61 | 0 | 0 | 0 | 0 | 14.82 | 122 64 | 218.36
Southeast o ox [ 077 | « | 45 | « [ 7238 | = | 057 | « | 07 | = a0.04 (77 Total per year (KWhiyear) = SumiS8) . . = 76377 IL'QBJ
$uutheaslu,5x| 077 | x | 5 | % | 7998 | % | 057 | x | 07 | | 100,04 |[?7] Space heating requirement in k\Wh/m?*year (Q@]
Southeastoox| o077 | x| 45 | x| asss | x| os7 | x| or |=[ ss7 |om
Southeastogx| o7z | x| 5 | | asm3 ] x| osm x| wr ][] swmw | Calculated for June, July and August. See Table 10b
Southeastosx[ o7 | x [ as | x[ maes | x[ osr | x[ o7 ] =[ mars | [ dan [ Feb | Mar| Apr [ May| Jun [ ou | Aug| Sep[ oct | Nov[ Dec|
Emmhgaslu.gxl 077 I % I 5 I " I 3105 I ¥ I 057 I . I 07 I - I =247 I['-"?] Heat loss rate Lm (calculated using 25°C internal temperature and external temperature from Table 10)

{1DO:|m=I 0 | 0 | 0 | 0 | 0 |449.39|32¢.29|314.15| 0 | o | 0 | o | (100}

Solar gains in watls, calculated for each month (B3)m = Sum(T4)m _. (B2)m
(B3jm= 141.97' 266,57 | 377.58 | 529,61 | 538 | 6729 | 549,79 | 56345 | 433.35' 30262 | 172.97 | 119.51 | (83)
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DER WorkSheet: New dwelling design stage

Utilisation factor for loss hm

{1unm=|n|n|n|n|n|||1|1|n|u|o n| (101)
Useful loss, hmLm (Watts) = (100)m x {(101)m
@ozmd o | o | o | o | o [4s2efszaze|zana] o | o [ o o | i102)
Gains (solar gains calculated for applicable weather region, see Table 10)
fozmd o [ o | o | o | o [1ssrezfizriss|tesra]l o [ o [ o o | (103}
Space cooling requirement for month, whole dweliing, confinuous { kKWh) = 0.024 x [(103)m — (102)m ] x (41}m
set (104)m to zero if (104)m < 3 = (98)m
.[-104]m=| 0 | o | [ | 0 | 0 | 630,45 | 705.07 | 646.98 | 0 | 0 | 0 0
Total = Sum(104) 19815 (104)
Cooled fraction fC = cooled area + (4) = 0.55 (105}
Intermittency factor (Table 10b)
{1ue:|m=| 0 | o | 0 | ) | 0 [ 0.25 | 0.25 | 0.25 | 0 | ) [ 0 | 0
Total = Sum(104) o |UOE}
Space cooling requirement for maonth = (104)m = (105) = {106)m
{1u;*]m=| 0 | o | 0 | 0 | 0 | BB | 877 | 89,65 | ) | ) | o | 0
Total = Sum{107) 275.08 {107}
Space cooling requirement in KWh/m#'year (107) + (4) = 384 (108)

Fraction of community heat from heat source 2 (Water)
Fraction of total space heat from Community heat pump

Factor for control and charging method (Table 4¢(3)) for community heating system
Distribution loss factor (Table 12¢) for community heating system

Distribution loss factor (Table 12¢) for community heating system (Water)

Space heating
Annual space heating requirement

Space heat from Community heat pump
Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E)

Space heating requirement from secondany/supplementary system {88) x {30) x 100 = {308) =

Water heating
Annual water heating reguirement

If DHW from community scheme:
Water heat from CHP (Water)

Water heat from heat source 2 (Water)
Electricity used for heat distribution

Strama FSAP 2009 Yergion: 1.5.0.76 (SAP 9,90) - httpiwww.sroma.com

{302) x (303a) =

{98) » (304a) x (305) x (306) =

(64) » (303a) x (305) x (306) =

(6) x (303a) x (305) x (306) =

.01 = [(307a)...(307e) + (310a)...(310e)) =

[

(303k)
(304a)
(305)
1.05 (306}
1.05 1306}
kWhiyear
[ e Jwon)
Paga T of 8

DER WorkSheet: New dwelling design stage
Electricity used for heat distribution (Water) 0.01 = [{307a}...(207e) + (310a)...(210e)] = f313}

Emission factor Emissions
kg CO2/kWh kg CO2lyear

Cooling System Energy Efficiency Ratio
Space cooling {if there is a fixed cooling system, if not enter 0) =[107) = (314) =

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside

warm air heating system fans
pump for solar water heating

Total electricity for the above, KWhiyear =(330a) + (330b) + (330g) =

Energy for lighting (calculated in Appendix L)

12b. CO2 Emissions — Community heating schame

Energy
kWhiyear
CO2 from other sources of space and water heating (not CHF)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat {363) 1o (368) for the second fuel tﬁﬁ?ah

CO2 associated with heat source 1 [{307b)+(310b)] % 100 + (367b) x| o | = | toaes Jwsn

Electrical energy for heat distribution [i313) % | osz | = 415 Jur

(381}

(382}

0 (383)

0o | (384)

[ 59

less credit emissions for electricity —(310a) = {361 + (362) = [ 17788 | x [ oss | [ man s
Efficiency of heat source 2 (%) If there is CHP using two fuels repeat {363) 1o (366) for the second fuel [aﬁpb:,

C0O2 associated with heat source 2 liE07e)+ (3100} x 100+ (3670} | o2 | = |  ssess s

Electrical energy for heat distribution [i313) | asz | = 11s e

Total CO2 associated with community systems (363)...(366) + (388]...(372) = [Cossaz_Jwrs)

€02 associated with space heating {secondary) (309) x | o | = | o ia74)

CO2 associated with water from immersion heater or instantaneous heater (312)x | 0.2 | = | 0 |iars)

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

€02 associated with space cooling (315) 1 | ose | = | 2642 Jumn

C02 associated with electricity for pumps and fans within dwelling (3317 x | 0.57 | = | saar s

C02 associated with electricity for lighting {332))) % | asz | = | 160e g

sum of (376)...(382) =

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

e e

(383) + (4) =
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14.0 APPENDIX 3 - COMMUNAL AREAS BER

BRUKL Output Document 8 HM Government

Compliance with England and Wales Building Regulations Part L 2010

Project name

Name As designed

Date: Mon Aug 11 10:41:28 2014

Administrative information

Building Details Owner Details
Address: Address 1, City, Postcode Name: Mame
Telephone number: FPhone
Certification tool Address: Street Address, City, Posteode
Calculation engine: Apache
Calculation engine version: £.4.0.13 Certifier details

Name: Name
Telephone number: Phone
Address: Sireet Address, City, Postcode

Interface to calculation engine; IES Virtlual Environmeant
Interface to calculation engine version: 6.4.013

BRUKL compllance check version: v4.1.e.5

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

1.1 | COy emission rate from the notional building, kgCOJm® . annum 24.3

1.2 | Target CO. emission rate (TER), kgCO./m*.annum 24.3

1.3 | Building CO. emission rale (BER), kgCOu/m.annum 16

1.4 | Are emissions from the building less than or equal to the target? BER == TER

1.5 | Are as built details the same as used in the BER calculations? Separate submission

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

achieve reasonable overall standards of energy efficiency

2.a Building fabric

Element Uainat | Uacare | Uscae | Surface where the maximum value occurs®
Wall™ 0.35 | 015 | 0.15 | 0900001A:Surf{1]

Floor 0.25 |01 | 041 | 098C0001:Surf[0]

Roof 0.25 | 011 | 011 | 098C0001:Surf[1]

Windows*™, roof windows, and rooflights | 2.2 1.21 [ 1.21 | 099B0001:Surf[0]

Personnel doors 2.2 . - Mo Personnel doors in building

Vehicle access & similar large doors 1.5 . - No Vehicle access doors in building

High usage entrance doors 35 - - Mo High usage entrance doors in building
Usurs = Limiting area-weighted average U-values [Wiim'K)]

Uscar = Calculated area-welghted average U-values [Wilm*Kj] Urcae = Caleulated maximum indwidual element U-values [WireK))

* There might be more than one surface where the maximum U-value occurs

" Automatic U-value check by the tool does not apply to curtain walls whose kmiting standard s similar to that for windows,

** Display windows and similar glazing are excluded from the Li-value check,

M.B.: Meither roof ventilalors (inc. smoke venis) nor swimming pool basing are modelled or checked against the limiting standards by the tocl,

Air Permeability Worst acceptable standard | This building
m¥{h.m) at 50 Pa 10 3
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2.b Building services

The building services parameters listed below are expected to be checked by the BCO against guidance.
No automatic checking is performed by the tool.

Whole building lighting automatic monitoring & targeting with alarms for out-of-range values | YES

Whole building electric power factor achieved by power factor correction

=0.9

1- VRF Heating Cooling MVHR

Heating seasonal efficiency

Cooling nominal efficiency

SFP [Willis)]

HR seasonal efficiency

4

3.64

0

0.7

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

1- DHW

Heating seasonal efficiency

Hot water storage loss factor [kWh/litre per day]

2

0.001

Local mechanical ventilation and exhaust

Zone Supplylextract SFP [W/{l/s)] | HR seasonal efficiency| Exhaust SFP [Wi(l/s)]
098: Corridor 0.8 - -
098: Corridor 0.8 - -
098: Corridor 0.8 - -
098: Corridor 0.8 - -
098: Plant 0.8 - -
098: Plant 0.8 - -
098: Plant 0.8 - -
098: Plant 0.8 - -
098: Plant 0.8 - -
098: Plant 0.8 - -
098: Plant 0.8 - -
098: Stairs 0.8 - -
098: Storage 0.8 - -
099: A 7 Common Room 0.8 - =
099: A Cammon Raom 0.8 - -
099: A Corridor 0.8 - -
099: A Corridor 2 0.8 - -
099: A Corridor 3 0.8 - -
099: A Corridor 3 0.8 - -
099: A Plant 0.8 - -
099: A Stairs 0.8 - -
099: AWC 0.8 - -
099: B Common Raom 0.8 - -
099: B Corridor 0.8 = N
099: B Plant 0.8 - -
099: B Stairs 0.8 - -
099: B Stairs 0.8 - -
099: B Slorage 0.8 - -
099: C Art Room 0.8 - -
099: C Bike Store 0.8 - -
089: C Corridor 0.8 - -
099: C Storage 0.8 - -
100: A Corridor 0.8 - -
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Local mechanical ventilation and exhaust

General lighting and display lighting

Zone Supplylextract SFP [W/(l/s)] | HR seasonal efficiency| Exhaust SFP [W/(l/s]]
100: A Kitchen 0.8 - -
100: A Stairs 0.8 - -
100: AWC 0.8 - -
100: A Well Being Cafe Extensipfl.8 - -
100: B Common Roorn 0.8 - -
100: B Corridor 0.8 - -
100: B Corridor 0.8 - -
100: B Office 0.8 - -
100: B Office 0.8 - -
100: B Stairs 0.8 - -
100: B Stairs 0.8 - -
100: B WC 0.8 - -
101: B Stairs 0.8 - -
103: B Stairs 0.8 - -
102: B Stairs 0.8 - -
104: B Stairs 0.8 - -
105: B Stairs 0.8 - -
105: C Corridor 0.8 - -
106: B Corridor 0.8 - -
106: B Corridor 0.8 - -
106: B Stairs 0.8 - -
107: B Corridor 0.8 - -
107: B Corridar 0.8 - -
107: B Stairs 0.8 - -
109: B Corridor 0.8 - -
108: B Corridor 0.8 - -
108: B Stairs 0.8 - -
108: B Corridor 0.8 - -
108: B Corridar 0.8 - -
108: B Stairs 0.8 - -

General lighting and display lighting

Zone General lighting [W] Display lamps efficacy [Im/W]
088: Car Park 770 -
088: Corridor a0 -
098: Corridor 20 -
098: Corridor 70 -
098: Corridor 30 -
088: Plant 260 -
098: Plant 310 -
088: Plant 100 -
098: Plant 300 -
098: Plant 490 -
098: Plant 360 -
098: Plant 270 -
088: Stairs 40 -
098: Storage 50 -
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Zone General llghtlnq w1 Display lamps efficacy [Im/W]
099: A 7 Common Room 120 15
08959: A Common Room 100 15
099: A Corridar 20 -
099: A Corridor 2 50 -
099: A Corridor 3 40 -
099: A Corridor 3 70 -
089: A Plant 2680 -
099: A Stairs 40 -
099: A Swimming Poaol 850 -
099: A WC 80 -
089: B Common Room 180 15
(85: B Common Room 180 15
099: B Corridar 30 -
099: B Corridor 1 50 -
099: B Corridor 2 50 -
099: B Plant 130 -
099: B Stairs 30 -
099: B Stairs 40 -
099: B Slorage 40 -
099: C Art Room 240 15
099: C Bike Store 50 -
089: C Corridor 40 -
099: C Storage 60 -
099: D Corridor 80 -
099: D Stairs 50 -
099: Well Being Centre 230 -
100: A Corridor 20 -
100: A Kitchen 220 -
100: A Stairs 40 -
100: AWC 80 -
100: A Well Being Cafe 370 15
100: A Well Being Cafe Extension 140 15
100: B Common Room 0 15
100: B Corridor 50 -
100: B Corridor 30 -
100: B Lobby 310 15
100: B Office 300 -
100: B Office 190 -
100: B Stairs 40 -
100: B Stairs 30 -
100: B WC 60 -
100: C Corridor 1 70 -
100: C Corridor 2 40 -
100: D Corridor 80 -
100: D Stairs 50 -
101: A Corridor 60 -
101: A Double Height 20 -
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General lighting and display lighting

Zone

General lighting [W]

Display lamps efficacy [Im/W]

101: B Corridor 1

80

101: B Corridor 2 40 -
101: B Stairs 40 -
101: C Corridor 1 60 -
101: C Corridor 2 40 -
101: D Corridor &0 -
101: D Stairs 40 -
102: A Corridor 60 -
102: A Double Height 0 -
102: B Corridor 1 80 -
102: B Corridor 2 40 -
103: B Stairs 40 -
102: B Stairs 40 -
102: C Corridor 1 60 -
102: C Corridor 2 40 -
102: D Corridor 80 -
102: D Stairs 40 -
103: A Double Height 20 -
103: B Corridor 1 80 -
103: B Corridor 2 40 -
103: C Corridor 70 -
103: C Corridor 60 -
104 : B Corridor 1 80 -
104 : B Corridor 2 40 -
104 : C Corridor 80 -
105: B Corridor 1 80 -
105: B Corridor 2 40 -
104: B Stairs 40 -
105: B Stairs 40 -
105: C Corridor 80 =
106: B Corridor 80 -
106: B Corridor 40 -
106: B Stairs 40 -
107: B Corridor 80 -
107: B Corridor 40 -
107: B Stairs 40 -
109: B Corridor 80 -
10%: B Corridor 40 -
109: B Stairs 40 -
108: B Corridor 80 -
108: B Corridor 40 -
108: B Stairs 40 -
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Criterion 3: The spaces in the building should have appropriate passive control measures

to limit solar gains

Zone Solar gain limit exceeded? (%) Internal blinds used?
098: Car Park A MiA
098: Corridor MFA MiA
098 Corridor MNiA MIA
098: Corridor MFA MEA
098: Corridor MFA MEA
098: Plant MNFA MNIA
098: Plant MNA MNIA
098: Plant MNiA MIA
098: Plant MNiA MNIA
098: Plant MNFA MIA
088: Plant MNiA MNIA
098: Plant MNA MNIA
098: Stairs A NI
098: Storage MNIA MR
099: A ? Common Room MFA MEA
099: A Common Room MFA MIA
099: A Corridor MNA MiA
099: A Corridor 2 A MNIA
099: A Corridor 3 MFA MiA
099 A Corridor 3 MNfA MiA
09%: A Plant MNIA MiA
099: A Stairs MNA MNA
099: A Swimming Poaol MNIA MiA
089 AWC A MIA
099: B Commaon Room MO (-60.7%) MO
09%: B Commaon Room NO (-91.1%) MO
099: B Corridor A MiA
099: B Corridor 1 MNA MNIA
099: B Corridor 2 A NEA
09%: B Plant MNIA MiA
09%9: B Stairs A MEA
089 B Stairs A MEA
099: B Storage MNA MNIA
099: C Art Room NO (-58.5%) MO
09%; C Bike Store N M
09%; C Corridor NO (-89.5%) N
09%: C Storage MNFA MiA
099: D Caorridor NO (-15%) N
099: D Stairs NO (-72.3%) MO
089: Well Being Centre MO (-40.5%) MO
100: A Corridor A MEA
100: A Kitchen A MNiA
100: A Stairs MNIA MIA
100: AWC MNA MNA
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Zone

Solar gain limit exceaded? (%)

Internal blinds used?

100: A Well Being Cafe NO (-56.3%) NO
100: A Well Being Cafe Extension NO (-92.8%) NO
100: B Common Room NO (-72.7%) NO
100: B Cormridor MO (-55.2%) NO
100: B Comidor NO (-76.9%) NO
100: B Lobby NO (-62.1%) NO
100: B Office MNO (-71.4%) MO
100: B Office MO (-69.1%) MO
100: B Stairs NS MR
100: B Stairs MR MR
100: B WC MR MR
100: C Corridor 1 MR MR
100: C Corridor 2 MO (-57.5%) MO
100: D Corridor NO (-14.4%) MO
100: D Stairs NO (-70.4%) MO
101: A Corridor MO (-100%) NO
101: A Double Height NO (-36.5%) NO
101: B Corridor 1 MO (-97.4%) MO
101: B Corridor 2 MO (-79.8%) MO
101: B Stairs MR MR
101: C Corridor 1 MR MR
101: C Corridor 2 MO (-54.5%) NO
101: D Corridor MO (-22.3%) MO
101: D Stairs NO (-71%) NO
102: A Cormidor MO (-100%) MO
102: A Double Height MO (-39.2%) MO
102: B Comidor 1 MO (-97.4%) MO
102: B Comidor 2 MO (-79.5%) MO
103: B Stairs M YA
102: B Stairs MR /A
102: C Corridor 1 MR /A
102: C Corridor 2 NO (-43.2%) MO
102: D Corridor MO (-21%) MO
102: D Stairs MNO (-67 2%) MO
103: A Double Height MNO (-36.7%) NO
103: B Comidor 1 NO (-97.4%) MO
103: B Comidor 2 NO (-78.6%) MO
103: C Corridor MO (-51.8%) MO
103: C Corridor NO (-100%) MO
104 : B Corridor 1 MO (-94.2%) MO
104 : B Corridor 2 MO (-76.9%) MO
104 : € Corridor NO (-7.2%) MO
105: B Comidor 1 NO (-9.4%) NO
105: B Comidor 2 NO (-70.1%) NO
104: B Stairs MR /A
105: B Stairs MR MR
105: C Corridor NO (-7.1%) MO
106: B Cormridor NO (-21.8%) NO
106: B Corridor MO (-53.2%) MO
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Zone Solar gain limit exceeded? (%) Internal blinds used?
106: B Stairs NO [-42.1%) MO
107: B Comidor NO (-21.8%) NO
107: B Comidor NO (-52.5%) NO
107: B Stairs NO (-42.1%) NO
109: B Comidor MO (-21.8%) NO
109: B Comidor NO (-52%) NO
109: B Stairs MO (-42.1%) MO
108: B Comidor MO (-21.8%) NO
108: B Corridor MO (-52%) MO
108: B Stairs NO (-42.1%) MO

Criterion 4: The performance of the building, as built, should be consistent with the BER

Separate submission

Criterion 5: The necessary provisions for enabling energy-efficient operation of the

building should be in place

Separate submission

EPBD (Recast): Consideration of alternative energy systems

Were alternative energy systems considered and analysed as part of the design process? NO
Is evidence of such assessment available as a separate submission? WO
Are any such measures included in the proposed design? MO
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Technical Data Sheet (Actual vs. Notional Building)

Iding Global Parameters Building Use

Actual  Notional
Area [m] 3804.5 38045 A1iA2 RetailFinancial and Profes -
External area [m?] 41858.7 4185.7 AIIALIAS Restaurants and Cafes/Drnking Es Keaways
Weather LON LON B o T et o
Infiltration [m%hmé@ 50Fa] 3 5 BE Storage or Distri
Average conductance [W/K] B87.38 16596.08 49 C1 Hotels
Average U-value [Wim'K]  0.24 0.41 ‘eside : i I
Alpha value® [%] 10.07 10 |-..I. Ttia . ',",
" Percemage of the bulkding's average heal transfer cosficiam which is due 10 tharmal brdging 2R S | sidential

40
12
Energy Consumption by End Use [kWh/m?]

Residential spaces
1 M aald s af ' |

"
"

D1 Mon-residential Inst.: F ry Healith Care Buildine

11 M

| . Passal terminals

ot

thers: M alla 5 24hr activit
Others: Car Parks 24 hrs

Actual MNotional
Heating 1.56 422
Cooling 717 7.46
Auxiliary 1.32 1.49
Lighting 16.01 18.37
Hot water 7548 16.68
Equipment* 99.01 99.01
TOTAL* 76.55 48.22

= Energy used by BqUpmEnt doas not count towards the fotal for caltulatng smissions
= Total is net of any akecinical enangy dsplaced by CHF ganeraiors, | applicabie

Energy Production by Technology [kWh/m’]

Actual
Photovoltaic systems 0
Wind turbines 0
CHP generatars 25.01

Solar thermal systems 0

Notional

0

0
0
0

Energy & CO, Emissions Summary

Actual Indicative Target
Heating + cooling demand [MJim"] 153,88 140,69
Primary enargy” [KWh/ri'] 8465 140.79
Total emissions [kg/m’] 16 24.3

® Primary energy i net of any elecinical enengy dsplaced by CHP gonerators, H applcable.

Pegasus Life
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HVAC Systems Performance

{r_njstnm Type Heat dem | Cool dem | Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
MJim2 MJim2 EWhim2 | kWh/m2 | kWh/im2 | SSEEF | SSEER | SEFF SEER
[8T] Split or multi-split system, [HS] Heat pump (electric): air source, [HFT] Electricity, [CFT] Electricity
Actual 22.1 131.8 1.6 7.2 1.3 3.92 5.1 4 6.83
Notional | 389 101.8 4.2 7.5 1.5 2.58 3.79 —

= Heating energy demand
= Cooling energy demand

= Heating energy consumption

Cool con [kWhim2] = Cooling energy consumption
= Audliary anergy consumption

Aux con [KWhim2)

Heat SSEFF

Cool

Heat gen S5EFF
Cool gen S3EER

SEEER

= Heating system seasonal efficiency {for notional building, value depends on activity glazing class)
= Cooling system seasonal energy efficiency rafio

= Heating generator seasonal efficiency

= Cooling generator seasonal energy efficiency ratio
= Systemn type
= Heat source
= Heating fuel type
= Cooling fuel type

Heat dem [MJ/m2]
Cool dem [MA'm2)
Heat con [KWh/m2]
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Key Features

The BCO can give particular attention to items with specifications that are better than typically expected.
Building fabric

Element Uitye | Uimin | Surface where the minimum value occurs®
Wall 0.23 | 015 | 0900001A:Surf[1]

Floor 0.2 0.11 | 098C0001:Surfl0]

Roof 015 | 0.11 | 09BCO001:Surf[1]

Windows, roof winﬁmr.-s, and rooflights 1.5 1.21 09980001 :Surf[0]

Personnel doors 1.5 - Mo Personnel doors in building

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

High usage entrance doors 15 - Mo High usage entrance doors in building
Uiryp = Typical individual element U-values [Wi{m )] Uiun = Minimum individual element U-values [Wi{m )]
* There might be mare tham one surface where the minimum U-value ocours.,

Air Permeability Typical value This building

mf{h.m?) at 50 Pa 5 3
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15.0 APPENDIX 4 — DISTRICT HEAT NETWORKS

The following email and the heat map opposite demonstrates that the scheme does not currently have the option to connect to an existing heat network.

ing Email Fio Ref 1 Local Authorty Camden
Fie Ref2 None

Fie Ref3 None

o

To P @ m <P |

Assoclated Documents craated by "MacRae, Vhair® on 10-Dec-13

Dear Panos,

Thank you for the email. | have asked around the person who deals with the CHP project is Susana Espino, Sustainability Officer.
Her contact details are:

Susana .espino mden.gov.uk

Telephone: 020 7974 6563

The works have been completed but new schemes cannot connect until we have another energy source available that can provide
the additional capacity built into the network.

This approach is to protect the savings we have estimated for residents, which forms the basis of the business case for this
project. Also, the hospital at this time cannot provide more heat that the amount agreed under the contract and therefore an
alternative energy source would be required.

| hope this helps but let me know if you need further information.

Regards

Vhairi MacRae

Community Planning and Engagement Officer
Placeshaping

Culture and Environment

London Borough of Camden

Telephone: 020 7974 7407
Mobile: 075 5719 1375
Web: camden.gov.uk

Argyle Street
London WC1H 8EQ

Please consider the environment before printing this email.

From: P.Almpouras@maxfordham.com [mailto:P.Almpouras@maxfordham.com]
Sent: 03 December 2013 17:28

To: MacRae, Vhairi

Subject: Gospel Oak CHP information request

Dear Vhairi

Max Fordham is a building design pany. At the one of our proj is a large residential project next to the Royal Free Hospital. While doing an
online research | ran into the Gospel Oak Regeneration Project.

Can you please provide me to the following questions?

1) When is the project due to be completed? ( It was supposed to be completed already but a member of the Gospel Oak Regeneration Team told me that
the main work has not started yet)

2)Is it possible to connect our project to that network? (Approximately 70 dwellings in total)

3) Could we have the technical specifications of the project or contact details to obtain the required ical inf ion?

4) Assuming that our dwellings are connected to the CHP network, who is the responsible party that we need to get an agreement with?
Looking forward to your response.

Kind regards
Panos Almpouras
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