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Regulations Compliance Report

Approved Document L1A 2010 edition assessed by Stroma FSAP 2009 program, Version: 1.4.0.91
Frinted on 0% October 2072 at 10:48:35

Project Infformaltion

Assessed By: Ondre| Gajdos (STRODDGE2S) Building Type:  Detached House

Diwelling Datails

NEW DWELLING DESIGN STAGE

Site Reference : Froposed Plot Reference: House
Address : 1 Radlett Place, Londan, N8 BBT
Cliert Dataiis
Name:
Address :

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

1 TER and DER

Fuel for main heating system:
Target Carbon Dioxide Emission Rate (TER) 13.21 kg
Dwelling Carbon Dioxide Emission Rate (DER) 9.B3 kg/m* oK
Element Average Highest
External wall 0.18 (max. 0.30) 0.21 (max. 0.70) OK
Fioor 0.17 {max. 0.25) 047 (max: 0.70) oK
Roof 0.18 (max. 0.20) 0.20 (max. 0.35) oK
Openings 1.50 (max. 2.00) 1.50 (max, 3.30) oK
Air permeability at 50 pascals 2.00
Maxirmum 10.0 oK
Mair Heating system: Community heating schemes - CommCHP
Secondary heating system: Mane
Hot water Storage: Mominal cylinder loss: 10.00 kWhiday oK
Permitted by DBSCG: 10.30 kWh/day
F'nrmi i% insulated. Yes oK
Space heating controls Charging system linked to use of community heating, programmer and TRYsOK
Hot water controls: linderstat OK
7 Low enargy lights
Percentage of fixed lights with low-energy fittings 100 0%
Minimum T5.0% oK

B Mechanical ventilation
Continuous supply and extract system

Stroma FSAP 2000 Version: 1.4.0.81 (SAP 9,90) - hitp.hwerw siroma. com Page 1012
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Infiltration rate modified for manthly wind speed

DER WorkSheet: New dwelling design stage

| Jan | Feb | mar | Apr | May| dun | Ju | Aug| sep| oet | mov | Dec|

Manthly average wind speed from Table 7

tZZ:u'n-aI 5.4 | 54 | 51 | 45 | 4.1 | 38 | 37 | 37 | 4.2 | 45 I 44 | 54 I

Wind Factor (22a)m = (22)m + 4

[223]rn=l 1.35 | 127 | 1.27 | 112 | 1.02 | 0.98 ] 0.52 | 0.92 I 1.08 | 112 I 12 | 1.27 I

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

If mechanical ventilation:

021 | 021 | 024 | 028 | 028 | o2s |

If exhaust air heat pump using Appendix M, {23b) = {23a) = Fmy (equation (KNS5)) , othersdse (23b) = {23a)

I balanced with heat recovery. efficiency in % allowing for in-use factor (from Table 4h) =

—T—

0.5

T2.25

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) = [1 — (23c) ~ 100]

[24&}1111 0.45 [ 0.43 | D43 | 0.4 | 038 [ 0.38 ] 035 | 0.35 | 0.38 | 0.4 [ 0.42 l 0.43 ]

b) If balanced mechanical ventilation without heat recavery (MV) (24b)m = (22b)m + (23b)

@somd 0 |

o | o

0|

—]

I |

[=]

[ @] @

0|

o |

c) IfFwhole house extract ventilation or positive input ventilation from outside
if(22b)m < 0.5 = (23b), then (24c) = (23h), otherwise (24¢c) = (22b) m + 0.5 = (23b)

[2-:c;rn=| 0 |

ulu

o |

0|

=]

| e [

°_|

d) If natural ventilation or whole house positive input ventilation from loft
if (226)m = 1, then (24d)m = (22bjm otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

[2-h:||m=| a I

n|n

o |

o]

(-]

[ o ] ¢©

o ]

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

25)m=| 045 | o043 | 043 | o4

| o3s | o3 | 035 | 035 | 038 | 04 | 0a2 | 043 |

(23b)
{23c)

(24a)

{24b)

{24a)

(24d)

{25)

3. Heat losses and hest loss parameter

A XK

ELEMENT

Doors Type 1

Doors Type 2

Doors Type 3

Windows Type 1
Windows Type 2
Windows Type 3
Windows Type 4
Windows Type 5
Windows Type &
Windows Type 7
Windows Type 8
Windows Type 9

Gross

area (m’)

Windows Type 10

Openings
m?

Met Area U-value AXU
A e Viim2k (W)
| 338 | =[] 15 | =] ses |
Ca 1L ]-[aw]
| 338 | =] 15 | =] s04a |

49.5

B
-

FHEE R
HPEREEE

1.87

1.21

Stroma FSAP 2009 Version: 1.4.0.81 (SAP 5.90) - hitp:fwww.stroma.com

A 15 1+ 0.04)
Q1A 1.5 b+ 0.04)
<A1 1.5 1+ 0.04]
VA 1.5 1+ 0.04]
K UTAA 1.5 1+ 0.04]
« 1A 1.5 1+ 0.04)
MR 1.5 1+ 0.04)
WA 1.5 1+ 0.04)
<1 1.5 v+ 0.04]
1A 1.5 1+ 0.04]

47

= 7005

= 2972

= 1528

= 1.78
= 1.78
- 2.85

- 1.7

K-value
kJm* K

kK

(26)
(26)
{28)
(27}
27
(27}
127)
{27)
27}
(27)
(27)
(27)
(27)
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DER WorkSheet: New dwelling design stage

Assessor Name: Ondrej Gajdos Stroma Number: STROO06629
Software Name: Stroma FSAP 2009 Software Version: Version: 1.4.0.91
Address : 1 Radiett Place, London, NWa 68T

Area(m®) Ave Height{m) Velume{m®)
Basement m] % | 27 Jem = [ 22037 Jeem
Ground floor um W 1 4 izer = | 4456 |i20)
First floor m:| x | 4 |t2:] = I 2628 |!3c:l
Second floor IIlud} « 36 e = [ 20558 iz
Third floor 184 ite} x | ) |t2ﬂ = | 492 |:3el
Total fioor area TFA = (1a)+(1b}+{1c}+(1d)+(1e}+ ..(1n) mm

Dwelling volume (30430} (Ie) (31 (3E)+ . (3n) = _mrs:

2 Ventilation rate

main Secondary ather total m® per hour
heatin heatin
Numperofchimneys [0 ] [ o ][5 ] [T ] [T Je
Number of open flues | 2 I £ l - I s I ° | . I i I i Etﬁhb

MNumber of intermittent fans
MNumber of passive vents

vor [

Air changes per hour

Number of flueless gas fires

Infiltration due to chimneys, flues and fans = (Bel+{Bbl+{Taj+{Tbi+7c) =
if & prezsurization test has been camied out or is inlended, proceed fa (17, otherwize continue from (2 to {1 5]

d

MNumber of storeys in the dwelling (ns) 0 3
Additional infiltration {101 = ] (10)
Structural infiltration: 0,25 for steel or imber frame or 0.35 for masonry construction 1] (11)

if both types of wall are present, use the velue correspanding fo the greater wall area (afler
degucting aress of opemings), ¥ equal user 035

If suspendad woodean floor, enter 0,2 (unsealed) or 0.1 (sealed), else enter 0 o (12)
If no draught lobby, enter 0.05, eise enter 0 o 113)
FPercertage of windows and doors draught stripped ] 114}
Window infiltration 0.25-102x(14) = 100] = o 15}
Infiltration rate (B) * (100 # (11)+ (12)+ (13) # (15) = 0 (18}
Air permeability value, gS0, expressed In cubic metres per hour per square metre of envelope area 5 (17
If based on air permeability value, then (18) ={(17] = 20]+(8). ctherwise (18) = (16) 0.25 {18}
Air parmeability vailve appites I & pressurization fest has been done or 8 degree aF permeability is being used
MNumber of sides on which sheltered 1 18y
Shelter factor (20)=1-[0.075x (19)] = naz 20
Infiltration rate incorporating shelter factor (21)=018) x (200 = 0.23 21)
Stroma FSAP 2008 Version: 1.4.0.51 (SAP 5 .80) - hittp: www stroma.com Page 1 of 16



DER WorkSheet: New dwelling design stage

Infiltration rate modified for monthly wind speed

| Jan | Feb | Mar | Apr | May| Jun | Ju | Aug| Sep| oOct | Mov| Dec|
Manthly average wind speed from Table 7
eam=] 54 | 59 | 51 | a5 | a9 | 39 | a7 | a7 | 42 | a5 | 42 | 51 |

Wind Factor (22a)m = (22)m = 4
tZ:Zakn:! 135 | 1.27 | 1.27 | 112 | 1.02 I 0.98 ] 0.92 ] 0.92 ] 1.08 [ 1142 [ 12 [ 127 I

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
031 | 029 | 029 | 028 | 02¢ | 023 | o2 | o | 02¢ | 026 | 028 | 020 |

Calcu Case
If mechanical ventilation: 05 (23e)
I exhaust gir heat pumg using Appendix N, {23b) = (23a) = Frmv (equation (M5)) . otherwise (236) = (23a) 08 (23t}
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h) = 123;;,
a) If balanced mechanical ventilation with heat recovery (MVHR} (24a)m = (22b)m + (23B) = [1 — (23¢) + 100]

|'2¢n;m=[ 0.45 I 043 [ 0.43 [ 04 [ 0.38 [ 0.36 ] 0.35 ] .35 ] 0.38 ] 0.4 [ 0.42 I 0.43 | (24a)
b} If balanced mechanical ventilation without heat recovery (MV) (24b)m = (220)m + (23b)

[z-am!o|o|n|a|nln]u]a|u|o[n£n| {24b)

) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 = (23h), then (24c) = (23b); otherwise (24c) = (22b) m+ 0.5 = (23b)

@cmd o | o | o | o J o] o | o] o] o | o f of o] {24c)
d) If natural vertilation or whole house positive input ventilation from loft
if (22b)m =1, then (24d)m = (22b)m otherwise (24djm = 0.5 + [(22b)rm x 0.5]
gzmm-io|g|u|a|o]o]o]ulnlo[n[nl (24d)
Effective air change rate - enter (2da) or (24b) or (24¢) ar (24d) in box (25)
[zsrn:[ 045 l 0.43 J 0.43 ] 04 [ 0.38 1 0.36 I 0.35 l 0.35 J 0,38 J 04 I 042 I 043 I 125)
ELEMENT  Gross Openings Nel Area U-value AXU k-value A XK
area (m’) e AP Wim2K (W) kJim® K LA

Doors Type 1 | 33 | x| 15 | =] se | (26)
Doors Type 2 | 21 | =] 15 | =1 315 | {28
Doors Type 3 | 33 | =] 15 | =] sm | (26)
Windows Type 1 A1 15 1+ 0.04] = 27
Windows Type 2 WA 1.5+ 0.04) = (27}
Windows Type 3 XM 15 0.04] = (27
Windows Type 4 Y14 15 1+ 0.04] = an
Windows Type 5 ¥ 141K 1.5 = 0.04] = 27
wWindows Type 6 XTI 15 - 0.04] = 27
Windows Type 7 x4 1.5+ 0.04] = {m
Windows Type 8 Y 141A 1.5 1+ 0.04) = (27
Windows Type 9 167 Y114 15 )+ 0,04] = @
Windows Type 10 [[121 ] swinispeoo = 27
Stroma FSAP 2009 Version: 1.4.0.91 (SAP 9.90) - hitp:fww stroma com Page 2 of 16
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DER WorkSheet: New dwelling design stage

Windows Type 11 272 ¥IMIA 1.5+ 0.04] = (273
Windows Type 12 [[C2as ] smmnrspwoos = [ 3ae7 (27}
Windows Type 13 XM 15000 = [ 18 | (27)
Windows Type 14 22 £ 15 )+ 0.04] = 27
Windows Type 15 ﬂmﬁ‘lir*ﬂﬂlI: (27
Windows Type 16 £ M1 1.5 1+ 0.04] = @n
Windows Type 17 [z ] smrswoon =4 | (27)
Windows Type 18 s 15004 = [ 288 | 27
Windows Type 19 [ ] smispoo = [ 1er | (2n
Windows Type 20 A1 008 = [ 1o | (27)
Windows Type 21 III WU 15+ 0.04) = (27)
Windews Type 22 187 KN 15+ 0.04] = 27
Roofiights Type 1 KN 5) + 0.04] = (27b)
Rooflights Type 2 xM1A1.5) + 0.04] = (270)
Rooflights Type 3 xIIA1.5) +0.04] = (27b}
Rooflights Type 4 (1 5)+ 004] = (27h)
Rooflights Type 5 ¥I1A1.5) + 0.04] = (276}
Floor [ 111 ] 2] oar ] =] 1e23e | | 1 | Jizas
wallsType1 [ s22 | [ o | [ s | %[ 611 | =] sraz | | ] | Jizm
Walls Type2 | 1244 | | 27288 | | er131 | x| o021 | =| 20388 | | | | Jeom
WallsType3 | x5 | | 83 | | =52 | = oz | =] s | | | | Jze
wallsTyped [ ss0 | [ 0 ] [ e | x[ w1s | =] 12z | | ] | Jasy
Roof Typel | as2 | | 2408 | | 32788 | x| o018 | =| saar | | ] | Jiam
Roof Type2 155 |_s7s | _1es2¢ | x| o018 | =] 28 | | | | Jzon
Roof Type3 | e3 | | o | | s | x| o | =] 113¢ | | | | (&)
Roof Typed [ sor | [ 358 | [ so3az | x[ o018 | =[] s082 | | ] Jizor
Root Types [ws | [ o ] [ ][z ]-[ o ] | N —
Total area of elements, m? (31}
* for windows and roof windows, use effective window Livalue calculated using formuta 10(1/U-valus) +0.04] as ghven in paragraph 3.2

** incliide the areas on both sides of internal walls and partiions

Fabric heat loss, WK = 5 (A x U) (26)...030) + (32) = |T'1339
Heat capacity Crm= S{Ax k) ((28)...(30) + (32) + (32a)...(32e) = 11855556 |(34)
Thermal mass parameter (TMP = Cm = TFA) in kJfimds Indicative Value, Medium 250 (35)

For design assessments where the details of the construchon are no! known precisely the indicative values of TMP in Table 17
can be used insiead of a dedaled calcuiation

Thermal bridges - S (L x Y) calculated using Appendix K 106,33 (36}
¥ delails of ihermal bridging are nol known (36 = 0.15x (31)

Total fabric heat loss (33p+ (28) = 133544 (37}

Ventiiation heat loss calculated monthly {38pm = 0.33 » (25)m x (§)
Jan Feb Mar Apr May | Jun Jul Aug | Sep| Oct Mo Dec
{38ime= [ 1767 16| 1690 19 | 169919 | 156225 | 147263 | 1427.32 | 1382.01 | 138201 | 1495 20| 156325 | 1631.22 | 160819 (38)
Heat transfer coefficient, WK (38Im = (37) + (38)m
i3%im= | 3103.59] 303553 | 3035.63 | 2899.69 | 2609.07 | 2763.76 | 2718.44 | 2718.44 | 2831.72| 2609.69 | 296768 | 303563
Average = Sum(38), « M2= 280158 ||35H
Stroma FSAP 2002 Version® 1.4.0.81 (SAP 5 90) - hitp_Mew _stroma.com pe 3 of 16
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DER WorkSheet: New dwelling design stage

Heat loss parameter (HLP), Wim?K (40pm = {33)m = (4)
umm-| 083 [ 091 ] 0.61 | 0.87 | 084 | 0.83 | 0,81 | 081 | 0.85 ] 0.87 [ .88 | 0.61
Average = Sum{40), . M2= 0.87 (40)

Mumber of days in month (Table 1a)
Jan Feb Mar Apr May | Jun Jul Aug | Sep| Oct Moy Dec
wim=] 31 26 31 30 3 30 31 31 30 31 30 31 {41)

Assumed ocoupancy, N i42)

FTTEFA=138 N=1+176x[1-expl-0.000349 x (TFA -13.5)2)] + 00013 x (TFA 135

fFTFAE13.9 N=1
Annual average hot water usage in litres per day Vd average = (25 x M) + 35 (43}
Reduce the annual sverage hod waler usage by 5% # the dweling (= designed lo achieve & waler yse fange! o
not more that 125 lires per person per day (all waler use, hol and coid)

| van | Feb ]| Mar | Apr | May| sun | wu | Aug| sep| oct | mov| Dec|
Hot water ussge in res par day for each month Vd.m = fector from Table fo x (43)

(443m= | zzz.sal 214.;9] 208.4 | 198.3 | 180.21 | 18212 | 182.12 | 190.21 | 198.3 ] 2064 E 214.49 | 22259

Tolal = Sumidd), = 242821 |:HJ

Energy confent of hol waler used - caleulaled manthly = 4. 180 x Vd m x nm x DTm /S 3600 AWhimonth (see Tables 1b, Tc. 1d

145ym= | 33088 | 289.30 | 298562 | 260.35 | 24981 | 21557 | 19975 | 22022 | 23108 | 27032 | 20508 | 32044

Total = Sum(45). .= 3191.38 |t45:
i instantaneous water heating af point of Luse (no hot weler slorage), enter 0 in boxes (48] o (G1)

(4amm=| 49.63 | 43.41 ] 4478 | 39.06 l 74T [ 1233 | 20,96 | 34,38 | .78 1 40.55 [ 44.26 | 48.07 I {48)
A Lw]

Water

a) If manufacturer's declared loss factor is known (KWhiday) 10 (47)
Temperature factor from Table 2b 05 (48
Energy lost from water storage, kWhtyear [a7hx(48) = III (45}
If rmanufacturer's declared cylinder loss factor is not known

Cylinder volume (litres) including any solar storage within same E (509

If community heating and no tank m dwelimg, enfer 110 lires in box (500
Ciiherwise # no stored hot waler (thiz includes instantaneous combi boders) enler 07 in box (50)

Hot water storage loss factor from Table 2 (KWhilitreiday) o 1] i51)
Volume factor from Table 2a [ (52)
Temperature factor from Table 2b o (53)
Energy lost from water storage, KWhiyear (1500 X (51) % (52} x (53] = [ (54)
Enter (49) or (54) in (55) B {55)
Water storage loss calculated for each month {(561m =(55) * (41)m
isim=| 188 | s | 186 [ 1e0 | 188 | 10 | 186 | 1s6 | w0 | 186 | 180 | 186 | (56)
H cylinder conlains dedicated solar storage, (57m = (38m x [(50) = (H11)] = {50}, else (37)m = (56)m where (H11) is from Appendix H
(5T m= | 186 l 168 ] 186 | 180 [ 186 l 180 ] 186 | 186 | 180 l 186 1 180 | 188 | (5T
Primary circuit loss (annual) from Table 3 158
Primary circuit loss calculated for each manth (59)m = (58} = 365 = (41)m

(meodified by factor from Table HS if there is solar water heating and a cylinder thermostat)
tsoim=| 3058 | 2762 | 3058 | 2959 | 2058 | 2058 | 2058 | 3058 | 2959 | 3058 | 2058 | 3058 | i55)
Combi loss calculated for each month (81)m = (60) < 365 = (41)m
@m=] o | o ] o | o[ o] o | o | of of of o | o &1
Stroma FSAP 2008 Version: 1.4.0.81 [SAP 9 90) - hHp:fwww. siroma.com Page 4 of 16
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DER WorkSheet: New dwelling design stage

Total heat required for water heating calculated for each month (62)m = 0.85 = (45)m + (48)m + (57)m + (58)m + (61)m
g2m=| 54745 | 485 | 5152 [ 48994 | 46638 | 42515 | 41633 | as58 | 4a155 | asss | soes7 | 537 | (B2

Soler OHW inpul calculated using Appendx G or Appendix H (negative quantity) (enter 0° if no solar contribulion o waler heating)

{add additional lines f FGHRS andfor WWHRS applies, see Appendix G)

wm= o | o | o [ o | o [ o [ o | o | o | o | o | o | (63)

Cutput from water heater

w4m=| 54745 | 485 | 5152 | 460.94 | 46638 | 42515 | 41633 | 4458 | 44155 | 4s69 | 50467 | 53701
Output from water heater (annual), &Iiﬁ*!

Heat gains from water heating, kWhimonth 0.25 ' [0 85 = (45)m + (B1)m] + 0.8 x [{48)m + (57)m + (59}m |

i85im= | 283.28 | 25271 | 27255 | 254.24 | 25632 | 239.35 | 23068 | 249.48 | 2448 | 26314 | 26579 | 27981 | {85

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water 1s from community heating

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

ig6m= | 154 354 354 154 354 354 354 354 354 1354 354 354 {81
Lighting gains (calculated in Appendix L, equation L9 or L3a), also see Table &

[E?:m:l 2198 l 185.31 ] 158,84 |_12u.25 l as.asl 75,88 J 82 | ws.sa] uaosJ_mi.Gs i_:u.m ] 226.01 | (67
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Tabla 5

i88ym= | 2005 52| 2117.27 | 206247 | 194581 | 1788.56 | 166018 | 1567.7 | 1545.95] 160075 1717.4 | 1864.66 | 2003 .05 (58)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table &
iwom=| 564 | 584 | ses | ses | ses | sea | sas | sas | sea | ses | sas | ses | (63}

Pumgps and fans gains (Table 5a)
gom=[ o ] o | o | o[ o o] o o of of of of 7o)

Losses e.g. evaporation (negative values) (Table 5)

(71 im= | -zaa.z| 2832 ] 2832 | 2852 | 2832 | 2832 | -283.2 | 283.2 | -283.2 ] 3832 E -283.2 | 2832 | 71
Water heating gains (Table 5)

(72im= | :-.ams[ 37606 ] 36633 | 35311 | 344 52 ] 332.43 | 32215 | 335,32 | 340 ] 35368 E 369,15 | 376.08 | 72)
Total internal gains = (B6)m + (67 + (SBm « (68)m + (70)m + (T1Im+ (F2Im

(T3m= | 282537 2817 85| 2716.84 | 254837 | 226217 | 2197 67 | 210105 | 2117.06 | 2213.01 | 2381.94 | 257502 | 273436 73
. Solar gains: = 0 i .

Solar gains are calcuisted using solar flux from Teble Ba and associated equations to convert o the applicable orentation.
Crientation.  Access Factor Area Flux a_ FF Gains

Table 6d me Table Ga Table b Table 6c (W)
Mortheast g gy 0.54 x 495 i 1151 # | 0.63 K 07 | = 12211 (75
Mortheastos [ orr | x [ 272 | x[ wnsm | x[ e | x[ o7 | = 19,14 75
Mortheast g ax 0.77 % 245 % | 11.51 | | 0.63 E o7 = B86.18 (75}
Mothesstosx[ o077 | x [ 132 | x[ s | x[ oce | x[ o7 ] = 13.93 75)
Mortheast o ax 0.77 x 9.1 % 11.51 x | 063 % 07 | = 320 75)
Mortheast 0.9x T % T H T ) :T X u_? = 12.77 (751
Motheastose| o7 | x [ 1er | x [ 1151 | [ oex | x[ o7 | = 1315 (759
Mortheast 0. 0.77 ] 35 Jx] 11sm | x 063 | ® 07 | = 95 Jirs
Stroma FEAP 2008 Version: 1.4.00.51 (SAP 3 30) - hiip: ffsww. stroma.com Page 5of 16
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DER WorkSheet: New dwelling design stage

Mortheast p gy 0.54 | X 48.5 | x | 2355 | X 063 o =| 249 8% (75
Notheastoex|[ o077 | « [ 272 | x [ 2388 | = 0.6 0.7 =[ s |
Northeast g gy | 0.77 | * | 245 x| 2355 % 0,53 | * | 0.7 = 176.36 (75)
Northeastoax[ o7 | x [ 122 « [ 2388 | x 0.63 07 . 28 51 (75)
Notheastosx[™ o077 | x [ 81 |« [ 2388 | *x[ oes | x[ or | =[ &8 Jom
Northeastogx[ o077 | « 121 | * 2355 | x| _oss | x[ o7 J=[ 213 Jom
Mortheast g gy 077 X 1.67 x 2355 | * | 063 | . o7 | =| 26.92 |1?:|r
Notheastos[ o077 x 135 x 2355 x[ o8 | x[ o7 | =[ 194a Jom
Mortheast 0 ox 0.54 x| 485 x 4113 X 063 0.7 = 436.32 (5}
Mortheast o gx| 0.77 [ 212 |« 41.13 i 0.62 0.7 = 8837 (75)
Northeast 0 gx | 0.77 | = | 245 | =] w13 | x| 063 | x| 07 ] =1 307 4 Jas
Nﬂﬂh?ﬂs!ﬂm_ o.77 | ® | 132 x 4113 % 063 0.7 = 4977 (75)
Northeastosx[ o077 | x [ e1 x ITRE % 0.63 07 = 11438 |as)
Nonheast g gx 0.77 i | 129 x I_-‘-m_ % 063 o7 = 45,62 (75}
Northeast g.8x | 077 X 187 x 41.13 % 063 o7 = 47.01 (751
Motheastogx[ 77 [ 13 x 41.13 % 0.63 0.7 = 3384 (75)
Northeast a.ox[ 054 X 498 x| e7e | x = 0.7 = 7iezs o
Northeastoax[ o077 | » 272 e[ ere | » 083 | 0.7 = viarz |os
Mortheast 0.8 0.77 " 245 | 2| ere | x] o0ex | 0.7 | =1 sored  |om
Mortheast g o« | 0.7 | = | 132 | =] 676 | = | 0.63 | = | a7 | =1 82,08 Jis
Norﬂweaﬂu.hl 077 | ] i g1 | x | (15 ] | % | 083 | | o7 | =| 188.55 ||?5r
Notheastosx[ ovr | x [ 121 | x [ 68 | x[ ess | x[ or | =[ a2 Jom
Nuﬂheasluaa_ 077 | % 1.87 € | 67.8 | X | 063 | * | 07 = 77.49 (751
Notheastosx[ o077 | x [ 135 x [ ere | x[ os | x[ oz - 55.94 (75)
Mortheastoox| o054 | x| 485 | x| serr | x| os2 ] x[ o7 | =] es2:  Jom
Mortheast g.ox 0.77 X 272 x 8977 X 063 | * | 07 * 149,24 (75}
Mortheast g 5¢ 077 " 245 x 8977 | * 062 | x| 0.7 = 67212 (75)
Namqeas-tngxl 0.77 ] X 1 132 | x I 8977 | X | 063 ] [ 07 | = I 1048 64 |r?5p
Northeast o gx 077 E a1 % 8a.77 e 053 . 07 . 249,65 (75)
Martheast o g 077 X 1.21 x 89,77 % nez: | 07 = B3 58 (75)
Nﬂﬂhéaﬁiﬂgxi 0.77 ] X 1 187 ] x [ 89,77 | % | 063 ] [ o7 | =| 1028 ]l‘-"!'r
Mortheast g gy 0.77 X 135 x| BE.7T | X 063 . o = | 7407 |(7%)
Northeast osx[ 0.5 % 495 x [ o1 | » 063 [ o7 =[ tezasr Jom
Mortheast g 8x | 077 X 272 x g7 5 X 063 07 = 162.1 (75}
Mortheast .9 | 0.77 | « 245 x g75 . 0.63 07 = 730.04 (75)
Mortheast 0.9y 0.77 % | 132 x o7 5 ¥ 063 07 = 118 (75)
NUMMD.Q:] 077 ] X 91 | % | 875 I % | 0.63 ] I 07 | =| 271.16 ]l?ﬁr
Mortheast g.ox 0.77 X 1.21 x | 975 | = | 0.63 | 0.7 il 108.17 ||T5u
Noheastosx[ o077 x [ 1er | x[ ws |x[ os | 07 [ 1114 Jom
Mortheast 0 oy D.77 x| 1.35 ® 75 ¥ 63 _ 0.7 = B0.45 (T3}
MNortheast 0 gx 0.54 x 495 x 92,98 E 0.63 ' 0.7 = 98643 (75)
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DER WorkSheet: New dwelling design stage

Notheastosx] o077 | x| 2rm | x |__s208 0.63 | 07 = | 15458 (75)
Notheastosx[ o077 | x [ 245 | x [ s2ss | 0.63 [ o7 | =[ essim Jom
Northaast 0.0x | 0.77 % 132 % 9298 0.63 . 07 = 112.53 (75
Notheastosc[ o077 | » 9.1 5 288 0,63 07 = 25858 |i75)
Netheast o.sx[ o717 ¥ 1.21 % 92.58 [ 0 | 0.7 = 103.15 i75)
Motheastos] o7 | x | 1.87 | # [ s2ss ] 0.63 | = [ 07 | = 106.27 Ji7s)
Northaast 0.0x] o077 | * | 1.35 | E | 52,98 0.63 . 0.7 | = 76,72 (75)
Northeast 0 ox[ 054 « [ 495 | x [ 7542 | 0.63 [ or = 80012 |7%)
Northeast 0.8x 0.77 X 272 x | 7542 0.63 0.7 = | 12538 (75
Motheastos[ o7 x 245 x [ 7saz | 0.63 a7 =[ " smes  ]im
Noheastoss| o77 | | 432 | x| 7542 | x| o0& | x| o7 | =1 81,27 s
Mortheast g 9| 077 ¥ 81 ] 7542 0.63 07 = 209.74 (75)
MNortheast n*:nc: 0,77 | ® 124 L 7542 0.63 07 = 83,67 (75}
Northeast 0 gx [T' ] 1.87 o [T‘] 053 rT = [ BG.2 (75}
Nartheast o.ox | 077 x| 135 | ¥ 7542 0,63 a7 - 6223 (75)
Northeast 0 g¢] 0.54 X 495 X 51.24 063 o7 = 543 66 (75)
Mortheast o oy 077 w | 272 x| 85124 0.63 0.7 = | 852 i7s)
Notheastom| 77 x| 245 x| s124 0.63 07 =|  sees |7
Motheastoex] a7r | x [ 1m | x| sz |« em ][ 67 ] =] ee |mm
Nartheast 0.ax [ 077 | %1 | =] 512 | x| 063 | = | a7 | =| 14252 Jirs)
Mortheast 0.9x 077 x| 121 | = 51.24 0.63 . 07 = 56,85 (75)
Noheastoox][ 077 v [ 1ar | x 5124 [ om | x[ oz = 58,57 (75)
Narthaast 0.6x | 0.77 i | 1.35 x| 5124 0.63 | 07 = | 4228 (75)
Mortheast o[ 054 ¢ [ aes x[ =8 | x[ oss | 07 = 3402 |7S)
Notheastoex| o77 | = [ 272 | » 26 | x| o6 x| ar |-= 921 |ms)
Notheastomx] o7 x 245 M 206 0.63 _ 07 = 221.62 i75)
Nertheast 0.9¢ | 077 | « 132 A 206 [ os3 | x| o7 = 15 82 (75)
Northeastom| o077 ] * | g1 | x| 298 ] x| osm | = | o7 ] =1 8232 Js
Northeast 0.2 | 0.77 x 1.21 % 296 0.63 o7 B 32.84 (75)
Motheastogx] o077 X 1.87 X 296 0.63 07 = 3383 (759
Nottheastag:[ 077 x| 135 x| =8 | os3 | x[ a7 = | 24,42 Ji7s)
Nodtheast 0.0x 054 % | 495 X | 14.52 063 | o7 = [ 154.1 (75)
Northeastosx[ o077 x [ 2rm x [ 1as2 | 0.63 [ o7 | =[ 2015 s
Mortheastooe] 0.7 ¥ 245 " 14,52 0.63 07 =| 1087 i75)
Notheastosx[ 077 x [ 132 | = 1452 D.63 07 = 1758 i75)
Notheastosx][  ary X 5.1 | « 14,52 0.63 0.7 = 404 i75)
NDI‘H‘DEE‘SiD_E:I 077 ] ¥ | 171 | % [ 1452 ] 0.63 | [ 07 | = [ 18 11 ]:?m
Northeast 0.0x | 077 x| 1.87 | E | 14,52 063 . 07 = 166 (75)
Northeastosx[ o077 e[ 135 |« [ t1as2 | 0.63 [~ a7 « [ t1ee s
Notheastogu] o5 x| 45 | x| =3 083 | x| 07 = | 99.31 i75)
Mortheast g ox | 077 ¥ T X IT 0.63 | x| o7 = 15.55 (73)
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DER WorkSheet: New dwelling design stage

Morthaast o gx o7 | x| 25 | x| w3 |x] es3 | x| oz | = | 70.09 Jo7s
Mortheast o.gx 077 ] = | 132 | G318 % | 0.63 | = 0.7 = | 11.33 | &)
Mortheast .9 oir | x| 81 | ox 5.36 x| oes | x| o7 =| o |o®
Northeastosx| o7 1 48 = 838 | x| o0& | x| o7 | =] 1w |
Mortheast oo [ o077 % 187 | x g38 |« oe | x[ eor |-=] 107 |75
Mortheastose| o7 | » 138 | x| a3 x| o&3 x| oz ] =] T2 Js
Sautheast g 0.54 x 21 | 3730 % 0.63 | = | 07 E 166.28 77
Southeasto sx 0.77 x 432 % 37.38 ¥ 061 | x| 07 = 34553 {77
Southeast o o 0.77 x 10.8 X 37.39 x |__oes | 07 = 246,61 (7
Southeast gy 0.77 % 952 a 3739 * IT' 07 = 108.78 77
Southeast g a7 | = | 187 EXEEIER 0.63 | = | 0.7 | = 23504 an
SGU'EHESSTU.EMI 0.77 i i 128 | X 37,39 | i | 0.63 | . 0.7 == 28.79 7T
Southeasto o[ 054 x [z | x[ _ess | x[_oss | 07 - 28886 |07
Sowtheasto.e| o077 | x| am | x| saza | x| o | 07 | = seso2 |om
Southeastosx| o077 | x| we | x| sava ] x| 0e | 07 | =] 4mm  |om
Southeastp g 0T ¥ 4572 ' 6374 X 0.63 0.7 = 18543 (77
Southeast o gy T E 1 87 E 5374 : % 0.83 T = 400,67 (7T
Southeast o gx 0.77 X [ 1 26 | * 83.74 I N I 0.63 | | 07 | = 45,09 L8]
southeastoox| ose | x [ 20 | x [ esaz2 | x[ o | x[ oz |- 37904 |77
Southeasto s 077 x| 432 | *] 8422 | x| o0& | = 07 | =1 7783 7
Southeast o gx 077 x 10.6 | * 84.22 | * 0.63 | * ] 0.7 | = 55503 {77}
Southeastosx| o077 | x [ as2 | & TR ves | x[ o7 |- 24502 ()
Sautheast ax 077 x| 187 | o« 84,22 x| oss | x| 0.7 =|_sma2__|n
Southeastogx[ o7 | & [T 3 84.22 i [T_l | 07 = IT}??;
300Thﬂ3ﬁﬂ91| 0.56 | x E 21 | X | 103,49 | X | 0,63 | | 07 | =| 465,79 |i??J
Southeastosx[ o7 | « [ 432 | x [ ts4s | x 0.63 07 - sse4z__ |
Southeasto.sx [ .77 x s | x| wses | = 083 | 0.7 = 88315 |07
Southeastos[ o077 x| 852 | x| wsas | x| oe |x| w0z |-= 301.09 (77
Southeast o g 0.77 x e waae | x| osx | x[ a7 = esass  |om
Southeastp gx 077 X 1.26 i 103.49 o 0.8 0.7 | == 787 {Tr
southeastos[ os¢ | x [ 21 | » 113,20 % 0.63 [ o7 | - 510.11 {77
Sautheasto ox 0.77 x |43 |« 113,34 x| wes | x| 07 | = 1pa7.43 |7
Southeast g gy 0.77 e[ 108 ] « 113.39 x [ cea | x[ o1 |- 748.16 (77
Southeasto g 0.77 x 8.52 " 132 | % 0.63 0.7 = 326,75 (77
Southeastos[ o077 | * 1.87 X a4 | x 0.63 07 % 71248 |07
Southeast o & 077 x 1.26 ¥ 113,34 0,63 0r = BT 29 (77
Southeasto.gx| 054 x| 21 E 1soe | x| oss | x| 07 | =] 517.8 legd
Southeastos[ 077 x [ 432 |« 150 |x[ o | x[ o7z | =[ toe2r Jom
Southeasty 4 0.77 X 10.8 ] 115,04 W 063 0.7 > 750,43 (77
Southeastom| o077 | x [ sse | x 115,04 X 0,63 0r = 334,71 (77
Southeast s 077 | x| 1er ] x] 1sm ]x[ ee ]x[ o7 ]=] rmzm |m
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DER WorkSheet: New dwelling design stage

Southeastogx| o7 | x| 12 | x| 1150 | x| e | x[ er | =] 886 (gl
Sautheasto oy | 0.54 % | 21 | =] 11279 | x| 0,63 | =] o7 | = 507 65 Jm
Southeastogx| 077 v | as2 x| 11278 | x| os | x] o7 | = 14238 |7
Sautheastq gx 077 X 10.8 SR 083 | x| 07 | =] _7aass  |on
Southeastosx [ o077 | x [ ss2 | x [ 1izrs | x 083 | x[ o7 | =[ 3w Jon
Southeastosx]| or7 | x [ 1er ] x[ 112re | x[ 0sm | x[ or ] =[ 70008 ]
Southeastg o | 077 | * | 126 x 112,79 % 063 X 07 - BG.87 (77}
Southeasto x| oss | x | =21 | x| 1ssa | x[ oe | x[ or |- ara1z  |07)
Southeastp oy 0.77 | = 432 * | 10534 | o 0.83 | * | 0.7 " 973.53 (77
Southeastosx| o077 | x [ 108 |« [ t0s3a | x[ oe | x[ oz | = 58538 |aN
Southeastq gx | 077 1 x| 657 | = 10838 | = | 063 | = | o7 | =1 306 48 Jirm

Southeasto oy 077 ¥ 1,87 x 105,34 % 062 ] o7 = 86222 |I??b
Southeasty oy 077 | = | 126 s [ 10534 | = 0.63 | « | 0.7 = 81 13 el

Southeastosx| gs58 | x| 21 | =] 928 =] o83 |=x| oz | = 41812 |on
Southeastogx| o077 | x| am | x| s2s | x| es | x[ ar | =]  esass |om
Sautheasto oy 077 | * 10.8 ] 52.9 X 0.63 % a7 - 613.24 (77}
southeastosx[ om | x [ 852 | x[ =8 | x[ os | x[ ez | = 2028 |77
Southeastg oy 077 | = | 1.87 = | 529 | * 0.83 | * | o7 = I 583.99 (7
Soutieameel oir |2l o= %] me |x[ om el & | = | 71,54 (77
Southeasto gy | 0.54 ] = | 21 | = 7238 | x| 0.63 | = | 0.7 | =1 32569 (]
Southeastp o | 077 | * | 432 % | 7238 | = 0.63 | * | [ = 884.75 (F7)
Southeasto gy 077 | = 108 x [ 7236 | oes | % | 07 = 477 68 (77
Southeast oy 077 | * | 952 x| 7238 | * 0.63 | x| 07 — 210.53 (77}
Southeastoox[ 77 | 187 e[ 7238 | «[ oe | x| 0.7 = 45491 T
Southeastp g | 077 | * | 1.26 X 7236 | * 0.63 ] o7 = 5573 (T
Southeastogx|  oss | = ) x [ sass | 0.63 % 07 = 201.75 77}
Southeasto gx 0.77 X 432 x 4483 o 062 ¥ 07 = 414,26 (77}
Southeastg g 077 | x| 108 x| aasz | ox o83 | x| 07 = | 2959 g}
Southeasto g | 0.77 | = 8.52 | aapz ]« 063 | x| 07 | = 13042 |07
Southeastosx| o077 | x [ _1er | x [ sess |« [ o | x[_er | = 261.79 {77}
southeastoss[ o077 | x [ 12 | x [ sass | x 063 o T 34.52 77
Sautheasto o | 054 | = ] 29 x| 3185 | * 0.8 | * | 0.7 - 143.8 (T
Southeastoss [ o7 | * [ am |« 5 | x[ om |x[ or |- 295 27 (77
Southeastp oy 0.77 | = 10.8 x 3185 | = 0.63 | = | 07 = 210,81 (77
Southeasto.zx| o077 x [ es2 ]« 31.95 i 0.63 4 0.7 = 92,96 (77}
sautheastoax| o077 | x [ 187 | x [ 3195 | x[ oe | «[ o7 | = 20085 |i77)
Southeastg gx. 077 I % | 1.26 = 3195 | ¥ 083 I " | o7 » l 24.81 I|??b
Southwestosx[ o077 | x [ 22 | [ 3738 | [ o= | x[ o7 | =[ ma e
Southwesty o | 077 | = | 126 ¥ 37.39 0.63 X o7 £ 143,97 (7
Southwest) gy 0.77 | « | 135 x 37.38 0.63 i 0.7 = 30.85 (79)
Southwesty Er:] 077 ] % 1 432 I x I 3730 I I 063 ] ] [ or I = l 98.72 ]|?!1!l
Stroma FSAR 2008 Version: 1.4.0.81 (SAP 8 50) - hitp.iwarw _stroma com Pape 8 of 16

57



DER WorkSheet: New dwelling design stage

Southwecta| o7 | x| & x| 3t L_oe x| oz =l_s2n |
Soutwestos [ o717 | x [ 22 ] x [ ea7d e
Southwest) oy . 077 x 126 % 6374 063 % o7 = 245,43 (g
Southwest) gy 077 x [ 135 | » 6374 063 ¥ 07 = 52 59 173}
Southwest) gy 0.77 e[ a3z | 8374 0,63 i 0.7 = 168,20 (79)
Southwestos[ o7z | x [ 1er ] x| e3ra ] | oem s o7 | =] s o
Eﬂﬂfmﬂq 0.77 | x 22 | :r| 8422 . 0.63 | * | 07 | = 169,87 |79
Southwestosx[™ o077 | x [ 128 | = 8422 [ ez | x[ a7 | =[ 22428 Jom

Sauthwesto ax l 0.77 I
Southwest) gy I 0.77 |

X 1.35 I
X 432 I

I 84.22
I 8422

l .82 I
[ ess 1]

65.49 |[791
22237 |I"'5‘II

Southwestosx| oy7 | x [ 187 | x| sz | | ess | x| 07 | =1 96.26 Ji=
Southwesty ax 077 X 22 X 103,49 063 i o7 = 208,74 (7a)
Southwest) s 0.77 E 126 X 103,40 0.63 i 0.7 = 35851 (79)
Southwestosx [ o77 | x 135 s [ wsas | [ om | x[ o1 | =[ esss Jom

Southwest gy

oTT

Scuthwesmgnl 0.77 |

I 103.48
I 102.458

l 0.63 I
o ]

273,26 |""9?'
118.28 I'.?Ei

Southwest) oy 077 x 22 | = 113 34 063 | = 07 = 228 61 (74)
Southwesty g 0.77 % 126 | % 113,34 og3 |« 07 = 435,43 (79
Southwesto o o077 | x| 138 | x| 123 | ez | x| o7 | -= @52 |
Southwesty gy | 077 | = | 432 | =] 133 | | 0.63 | = | a7 | =| 200,77 Jira
Southwesto gx . 0.77 X 1.87 x 11334 0.83 ] 07 = 12054 (79)
Southwest) g | 0.77 % 232 x 115.04 0.63 x a7 = 232.05 (74}
Sauthwesty o | 077 | = 128 % 115.04 _ 0.63 ] = | 07 | = 443 (78)
Southwestoax[ o077 | 135 x [ 11504 [oss | x[ o7 | =[ sesa Joo
Southwestos[ o077 | x| 4w ] x| 11504 | oea ]x[ o7 |]-= asTT _ |7e
Soutinwestp o | 0.77 x 1.87 x 115.04 0.63 i 0.7 = 131.49 (79
Southwestn 5 | 077 X 22 X 112.78 063 ¥ 07 = 275 731
Southwesty s [ 077 | = | 126 | = m2re | ] 063 | = | 07 | = 434,33 Jra
Sbu!hv&'ﬂa.ml 077 x 135 x 112.78 0.63 i o7 = a3.07 (T8)
Southwestn gy | 077 X 432 X 11279 0.63 i 07 = 25762 {78)
Southwestosx[ 077 | x| aer ] x| wzre | [ ees | x| o7 | = 1282 oo

Southwesty oy | 0.77 |
Southwesto gy | 0.77 |

I 10534
I 10534

0.63 I
[ oes_ |

212,48 ||"'5|?'
405,64 Il?aﬁ

Southwesty g | 077 x 138 P 108 34 0.63 X a7 = 85 62 (78)
Southwest) g 077 X 432 X 105 34 0.63 x 07 = 27815 (78
Southweshy s 077 ] 1.87 ¥ 10534 0,63 i 0.7 = 120.4 79y
Southwesto oc [~ 077 | « [ 22 | s s=2 ] [ e ] =] 07 | = 167,38 |i7e)

Southwesty gy | 077 |
Southwesty gy | 0.77 |

I 529
[z ]

I 0.63 I
os ]

357.72 |l'?9il
TE.6B5 ||?9s

Southwesto, oy 0.77 x 432 % 92.9 0.83 | X 07 = 245,29 (78
Southwest) g | 077 % 187 E 925 0.63 | X 0.7 = 106,18 (79)
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DER WorkSheet: New dwelling design stage

Southwestosx[ 077 | x [ 22 | « 7238 | | oz | x| 07 | = 14598  |owm
Southwestosu| o077 | x| 126 | x| w2 | | eo& | x| or | =|  27ses  |om
Southwestom| o077 | x| 135 | x| e | | ee x| o7 | =] sn Jre
Southwesty. ax 0.77 % 432 * r238 | | oses % | 0.7 | = 181.07 (73

Southwesty g 0.77 % 187 X 7236 | [ om % | 0.7 | = 8271 (79
southwestosx [~ o077 |« [ = | x| as83a | | o | x| 0.7 | =1 90.41 79

=5
Southwesm.Dal 0.77 | X 12.6 | X | 44,83 | | 0,63 | =| 0.7 | | 17261 |t?&:l
SomMﬂn.sx| 0.77 | x ! 1.35 | X | 44,83 | | 0.63 | % | 07 | =| 3658 |:?&:

Southwestogx| o7 | 432 ]« 44.83 0.63 | 07 | = 118.36 i)
Southwestogx| 077 ST 44,23 062 x| 0z ] = £1.24 i79)
Southwestoge| o077 | x| 22 | x| 3195 | | oees x| o7 | =| eams (7%
Sauthwesty o 0.77 x 126 1 ates | | 063 | = | 07 | = 123.03 (74)
Southwestosx[ o077 | « [ 1358 | x[ s1es | [ eem | x[ o7 | = 26,38 i79)
Southwesty oy 0.77 | » | 432 | a1es | | 0.63 | = | 07 = 64.36 (79
soutwestose [ o077 | x [ 1er | x[ 3188 | [ oes | x[ or |- I (1

Nﬂﬂh"‘ﬂ-’ﬂﬂ-ﬂq 0.77 x I 1.26 | X 1151 X | 0.63 X | 0.7 | - 133 |t!‘-h
Notwestoss[ 77 ] x [ 1er ] x [ et ] x [ om ][ or J-[_ = Jev
Mothwestomx[ o077 | x [ 121 | x [ st | x[ os | x[ o7 ] = 25 54 i81)
N:c:rthmﬂngxl 0.77 | 1[ 1.28 | % | 23,55 | al 0.63 | =| 07 | =| 7. |tf311
Mottwestose [ orr ] « [ ter ]« [ mss ] x[ es ] x[ or ]-[ s Jen

Northwest D, g 0.77 x 1.3 X 2355 % 0.63 % 0.7 = 52.26 i81)

Morthwest o g 077 x 1.26 ¥ 4113 | « | 0,63 | =« | 07 | = 4751 81}

Nﬂﬂhmﬂﬁ.ﬁﬂ 077 " I 1.87 X 4113 | % | 0.83 % | ny | = 21153 181}

Morthwest o gy 077 x 12 x 4113 % 0.63 % 0.7 = | §1.25 ia1)
Northwest g 0.77 x [ 12 ¥ s | x[ oe x [ o7 ] =] 7sa i81)

Northwest g, g 0.77 % 1.87 ¥ 67.8 % 0.63 A 0.7 | = 348,72 i81)
Morthwestose[ o7 | = [ 121 | x T: % :T: % :T. = 150.43 {81}
Nothwestom|[ o7 x| 128 | x«] mewr |x] o0& | x| 0.7 | =1 1037 Jian
Morthwest sy 0.77 x 1.87 X 8977 | * | 0.63 x| 0.7 7= 461,71 (81)
Nothwesto.sx[ orr |« [ 1m | x[ s | x[ oes | x[ oz | = 1987 e
Mothwestogx| o777 | 2| 126 | x| w5 | x| oe | x| 0.7 | =1 1128s  |iat;
Mothwestose| o077 | x| 187 | «] a5 | 2] oes | x| oz | =  smis  Jen
Mothwestoax| o077 | x| 120 | x| svs | x| oex | x| 07 | =] =21833  Jan
Northwest o, oy 0.77 x 1.26 X 9298 x| oea X 07 | = 107 41 (81)
Morthwestosx[ o077 | [ 1er | x [ sees | x[ oces | x[ o7 | = 478.24 {81)
Morthwestogc| o7 AEEEE T ogr | x| 07 | =1 2063 Jigty
Northwestosx[ 077 e 128 | x] sz | x 063 | x| o7 | =] eraz |en
Mothwestose| o077 | « 187 | x| 7542 | x| o8 |=x| o7 | =1  sergs Jeu
Nerthwest ) gy 0.77 % 121 X 7542 | x| 0.63 % | 07 | = 167.33 (81
Mothwestogx[ o7 | x [ 128 |« [ s12e | x[ oee | x[ o7 | = 552 81)
Horthwest 0.9« orr | x| 187 | x| s1za | x] oes | x| o7 | =| =sa3st (81
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DER WorkSheet: New dwelling design stage

Morthwestose[ o077 | x| 120 |« s12¢a | 2| o0& | x| 07 | = | 1137 | [GA1]
Morhwestoge| 077 | = | 1.26 | x| s | x| oss | = | 07 | =1 34.19 Jiaty
Nnrlhwestosxl 077 x 167 % 296 x 0,63 % 07 = 152,24 (&1}
Nothwestosx[ o7z | x [ 121 | x[ 28 | x[ oe | x[ o7 | = 8567 (a1}
Mothwestosx| o7 | x| 428 | x| 14s2 | x| o8 | x| or | =] 16.78 81
NUl“h“‘Eﬁf@Qx_ 077 I x 1.67 I % 14.52 £ | 063 | % | 0.7 | = 74,71 (B1)
Nothwestosc[ o7z | « [ 121 | x [ 1esz | x| ee | x[ o7 |- 20 (81)
Nothwestosx[ w077 | « [ 128 | x| s x| oe |x[ o7 |- 10.81 81
Mohwestos| o057 | x| 187 | x| 83 | x| os | x| 07 | = | 4815 Jemn
Morthwestose[ 077 | [ 120 ] x| s3] x| ee ] x[ o7 | =[ 2w ]ey
Recflights o g | 1 | «] 1a4s | x| 2 | x| oe |x| o0& | =| 103 |is2
leiighrsc.gxl 1 | * 961 | 26 x| 052 | = | D& | = 113,34 {82)
Rootightsose[ v | *[ s ] <[ = Jr[ om ]:[ o8 ][ o= ]
Roofightsosx[™ 1 | x[ o042 | «[ 2 | x[ oes | x[ o8 |=[ oam (82)
Roofightsoss| 1+ | x[ 13 Jx[ 2 Jx[ o ]Jx[ o8 J=[ 3231 Jea
Rocflights 0.5« 1 X 14,44 x 54 X 063 X 0.8 = 3537 (82)
Roofightsomx[ 1 | «[ se1 | x| s | x[ os | =x[ o8 | = 2538 |i82)
Rodflights 0.9« | 1 | sm ]|x] 54 | x| woe  |x| o8 | =| 14108 |iE2)
Rooflights 0.9 f: |:n o4z | = 54 e _oes | x[ os |=[ 205 |e
Rooflights o 5x 1 J % 137 ] % 54 x |_ 063 J ¥ [ 0.8 I =|_ &7.11 ]mz:
Rﬂﬂﬂlgh‘EGS:l 1 | X 14.44 | x 94 x| 0.63 | % | 08 | = 6157 (82
Rodilghtsn_QtIII € o961 % -T X III I IE = 40076 (82}
Rouﬂightsﬂlfmlfl 1 'TI u IT‘ X ITI i IT' = IT‘LBE?
Rooflights o 9x | 1 | =] 042 | = | 94 | x| oes | x| 0.8 | = | 1582 ez
Rocflights g 5 1 X 137 X ad X 0.63 X 08 = 116,83 (82
Roofightsosx[ 1 | «[ waa | «[ 1 | x[ o0& | x[ o0& |-= 8825 82)
Roofiights o sx [ 1 | = as | =] 150 EIEET-EEE ] 0.8 | =1 E5386  |(62)
Rocflights o gx 1 X 576 x 150 x 063 1 0.6 = 391.91 (82)
Roofightsosx [~ 1 | « [ oa2 | x| 1 | x| oe |x[ oe |- 5715 (82)
Rﬂﬂﬂlﬂhﬁﬂhlﬁ % 137 X |T £ :TI «[ oa |-= 18643 |@2)
Rooflights 0 x [ 1 | « ar | x| se0 | x| es x| o | =] 1z2ua5 e
Rocflights o.gx | 1 | = ge1 | x| 1w x| oeem x| o0& | =[] ez |eu
Roofiights 6.5« [ 1 |« sm |« 1s0 x| ess | x| 0w | =| ame4z  |sm
Rocfiights g gx 1 X 0.42 % 190 X 0.63 X 0.8 = 72.39 (82
Rochlights g 5y :f X 1—3T ® T X T: X u—a m 236 14 B2y
Reoflights g.5x | 1 | | 1448 | x| am x| os | x| oa | =1 121885 Jea
Rcdlngmso_gg_ 1 | * 4§81 | = 20 x| 0,63 | ¢ | 0.8 | = B7E18 (B2}
Rocfightsosx[ 1 | x[ sm | «[ 20 | =x[ oe |x[ o8 |-= 52516 |62)
Roofightsosx[ 1 | « | o4z | x| =201 | x| oe | x| o8 |- 7659 82}
Roofiights o, v e[ s ]« a ] x[ e | k[ oe | =[ zssz Je2
Roaflights 0.9x | 1 | =« 1448 | =] 194 EX T 0.8 | = | 12707 |
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Roofiights 0.9« | 1 | | e | x| 184 | x] oss | x| 0.8 | =] s4ses  Jiam
Rooflights o.6x | 1 J %) 576 | = | 104 | = 0.63 | x 08 | =1 506 87 ez
Rooflights o.9x | 1 | x| o4z | x] wme ] 083 | 0.8 | =1 73.92 Jiez)
Rooflights 0.ox 1 | = | 1.37 x 194 | » 0.63 % 0.8 = 24112 (82)
Rooflights g 9{1—' ] T X T K T ] T = 10742 B2y
Roofiights o.x | 1 | [ am ] = | 164 | =] oss | x| 0.8 | =] 7148 e
Roaflights 0 9x 1 ¥ 576 x 164 : 063 X 08 = 42849 (B2}
Roofightsoax[ 1 | « | oaz | «[ 8¢ | x| oe |x[ o8 |- 6243 B2}
Rooflights 0.9 1 A IEES £ 164 % 0.63 | 0.8 = 20383 |82
Rooflights o g [ IR ¥ 115 ¥ D63 x| os = 7508 |i82)
Rooflights o 8¢ i EXE AT 63 | x| o= | =1 soses |2
Roofliights 0 gy 1 ¥ 576 x i 063 ¥ o8 = 303.08 (B2}
Rooﬂrghtsu_su.1—: % .T i % T: x[ o2 | = 442 (82)
Rooflights 0 8¢ 1 x 137 X X 0.63 A 0.8 = 184,17 (B2}
Roofightsasx[ 1 | x [ taas | | «[ oe ]x[ o8 |-= 4454 (823

116
115
118
58
Rooflights g ox 1 | = 361 x| B8 | * 083 | * | 0.8 =242 |
Hmﬂluhmu.m'z % _5?5_. x __E.E_ ¥ _E:ia_ X :T = :Emzr
Roofightsosx[ 1 | x[ o4z |« 8 | x[ osa | x[ os8 |=[ 258 ez
84
1
33

Rooflights o gy 1 % 137 % * 063 A 0.8 = 84.51 (82}
Rooflightsogx[ 1 | = [ 1444 | | | x [ oes | x[ o8 | -= 21615 82)
Rooflights 0 9% 1 | # | 861 x| | = 063 | * | 0.8 = 143.85 (B2
Raoflights o nx'1_: % T x 3_3 % T " T = 86.22 82
Roofightsosx [ 1 | x[ o4z | x[ 33 | x«[ oss | x[ on | =[ 128 (82)
Rooflights 0 6% 1 % 137 x 33 X 0.63 A 0.8 = 41.01 (B2)
Roofightsoex[~ 1 | x [ 1aae | x[ =210 | x[ oe | x[ o8 |- 1755 |2
Rooflights 0.9 1 | x| 88 % 2 | 0y | 0.8 = g1.54 (82)
Rocfightsosx[ 1 | = [ s | x[ =2 1x[ osm 1x[ o8 |-= 54,87 82}
Rooflights 0 g 1 " naz | x| 2 ¥ 0.63 x| o8 - ] Jre2)
Roo‘fllghlsﬂﬁxi 1 I % | 137 I x I 21 I % I 0.63 I X I 08 I = I 261 IlBZ?
Solar gains in watts, calculated for each month (B3)m = Sumd(T4)m ... (82)m

s3im= | 2325 51 424993 | 831219 | 8888 13 [10673.08}1 1182 7410824 98] 9aa6 02] 73571 | 50275 | 2841.46] 195203 (83
Total gains — imemal and sclar (84)m = (73)m + (83)m , walls

{84 )m= ISIE-U Bﬂl :fua‘.r.?al 8025 04 [ 11437 5 |13035 zﬁltsaan 41]1 2926 u3|1 18563 ua[ 8570.11 I nﬂs-.ul 5416 43] 4686 :15| (84)
Temperature during heating peniods in the living area from Table 8, Thi ("C) (BS)

Utilisation factor for gains for living area, hl,m (see Table Sa)
Jan Feb Mar Apr May | Jun Jul Aug | Sep| Oct Mowv Dec
(88)m= 1 1 1 1 089 098 08 085 0.89 1 1 1 (B&}

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 8¢)

Eﬂ-'hm:l 19.55[ 16.78 | 20 [ 20.28 | 2061 | 20.85 | 2087 | 20,86 1 20.72 | 20.34 | 18,63 J 187 | (B7)
Temperature during heating periods in rest of dwelling from Table 8, Th2 (°C)

@em=[ 2014 [ 2006 | 2016 [ 202 | 2022 | 2023 | 2024 | 2024 | 2021 | 202 | 2018 | 2016 | i88)
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DER WorkSheet: New dwelling design stage

Utilisation factor for gains for rest of dweling, h2.m (see Table Sa)
ean=| 1 | 1 | 1 | 1 | o [os |oss |o7s Jose | 1 | 1 ] 1 |

Mean internal temperature in the rest of dwelling T2 (follow steps 3 ta 7 in Table 9¢)
(ooym=| 1828 | 1848 | 188 | 1924 | 1974 | 2009 | 2023 | 2022 | 1989 | 1933 | ve72 | 1837

(B3]

{80}

fLA = Living area = (4] = 0.05 |1'5ﬂ

Mean internal temperature (for the whole dwelling) =LA = T1 + (1 —fLA) = T2
@2jm=| 1834 | 1854 | 1886 | 1929 | 1978 | 2013 | 2026 | 2026 | 1883 | 1938 [ 1878 | 1843 |

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

the wtilisation factor for gains using Table 9a

lJanIFeb[ MarIApll I.I'Ia'yrl JunlJuIIAungEplOct[Nw]Deul
Utilisation factor for gains, hm:
eom= 1 | 1+ | 1 | 1+ | oee | ose |oes |ors Joss | 1+ | 1 | 1 |
Useful gains, hmGm , W = (84)m x (84)m
(#5)m= |5150.87| 7067.65 | 2027 66 |1 1423 65[12881 7|1 2205.81| 896137 | 865215 | a42548| 7407 | 5416.44] 4686.38)

Monthly average external temperature from Table 8

wem=| 45 | 5 | 68 | 87 | 117 | 145 | 169 | 169 | a3 | w02 [ 7 | 49 |
Heat loss rate for mean internal temperature, Lm , W ={{39)m x [{93)m— (96)m |

(87)m= 42965 71}41108 6236601 67| 30713.9 | 22692 5 |15272.01| 9146.42 | 9123 52 |15952 1324881 26| 34948 9 41085 05)
Space heating requirement for each month, KWhimonth = 0.024 x [(97)m — (95)m] x (41)m

(s6)m= fe134 2422675 53f2051505)138s6.08[ 72e918] o | o | o | o Jisoooesfizea arferose.se

52}

{58)

57)

Tolal per year (kWhivear) = Sum{98) o o = 154043 58 Ii‘ﬂ'B.l
Space heating requirement in KWh/m?tyear 4991

Bp. Spaoe cobling requirement

Calculated for June. July and August See Tabie 10b
Jan | Feb | Mar| Apr | May| Jun | Ju | Aug| Sep| oOct [ nov | Dec|
Heat loss rate Lm (calculated using 25°C internal temperature and external temperature from Table 10)

om0 | o | o | o | o |zsvess|essasshessass] o | o [ o | o |
Utilisation factor for loss hm

o o | o | ¢ | o | o Joes Joes | osa | 0o | o | o | o |
Useful loss, hmLm (Watts) = (100)m x (101)m

moamsd 0 | o | o | o | o | 1257 fezec2zfiasosrs] o | o [ o | o |
Gains {solar gains calculated for applicable weather region, see Table 10)

[1n31mn{ 0 o | o | o | o [reresa |1suaa.1q|us¢2 sl o | o [ o | o |

Space cooling reguirement for month, whofe dweiling, continuous { kWh) = 0.024 x [(103)m — (102)m ] x (41)m
set (104)m to zero if (104)m < 3 = (38)m

{1009

{101)

{103}

{103)

{104)
1105)

oemd 0 | o | o | o | o | o [iuorsefesz] o | o | o | o
Tolal = Sum{104) = 21531
Coaled fraction fC = cooled area ~ (4) = 0.45
Intermittency factor (Table 10b)
mosimd 0 | o | o | o | o Joas o Jos ] o | o | o | o
Total = Sum{14) = 0 |11us1
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DER WorkSheet. New dwelling design stage

Space cooling requirement for menth = (104)m * (105) * (106)m

onmd o | o | o | o | o | o [mess|ssss]| o [ o [ o | o
Total = Sum(1d7} = 241,96 {107}
Space cooling requirement in KWhim@fyear (107) = (4) = 0.07 (108)

gb Energy reglirements— Comminity heating schema
This part is used for space heating, space cooling or water heating provided by a community scheme.

Fraction of space heat from secondary/supplementary heating (Table 11) ‘0" if none Emu
Fraction of space heat from community system 1 — (301) = Erm;
The communtly scheme may oblain heat Som several saurces. The procedure aliows for CHP and up fo four other et sowces; the lattar

includes bailers, heat pumps, geothermal and waste hest from power stations. See Appendix C.

Fraction of heat from Community CHP ::trm
Fraction of community heat from heat source 2 t:mab:
Fraction of total space heat from Cammunity CHP (302) x {3028) = i304a)
Fraction of total space heat from community heat source 2 {302) x (3036) = :SMJJ
Factor for control and charging method (Table 4c(3)) for community heating system :l:mﬁ
Distribution loss factor (Table 12¢) for community heating system [:ms:
Space heating kWhiyear
Annual space heating requirement 15404368

Space heat from Community CHP {88) x (3048) x (305 x (306) = :Jcrm
Space heat from heat source 2 (98] x (304b) x (305) x (306) = :acm::
Efficiency of secondary/supplementary heating system in % (from Table da or Appendix E) E:z&a
Space heating requirement from secondary/supplementary system (98 (301) x 100 - (308} = Eimh
Water heating

Annual water heating requirement

IF DHW from comimunity scheme

Water heat from Community CHP {64} x {303a) x {305) x (306) = r31c-a:
Water heat from heat source 2 {64} (303b) ¥ (305) x (306) = [amn
Electricity used for heat distribution 0.01 % [{3072),..(307€) + (3108} (3108} = cm.;
Cooling System Energy Efficiency Ratio t:ﬂh
Space cooling (if there is a fixed cooling system, if not enter 0) =(107) = (314) = t!15h
Electricity for pumps and fans within dwelling (Table 4f)

mechanical venfilation - balanced, extract or positive input from outsice [mh
warm air heating system fans zllamm
pump for solar water heating [0 oo
Total electricity for the above, KWWhiyear ={330a) + (3300} + (330g) = i:!an
Energy for lighting (calculated in Appendix L) t:ﬁE!
Eleciricity generated by PVs {Appendix M) (negative quantity) :m:
Electricity generated by wind turbine (Appendix M) (negative quantity) |I|t334:
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120 CO2 Emissions — Community, heating scheme

Electrical efficiency of CHP unit [ zier Jesn
Heat efficiency of CHP unit (352;
Energy Emission factor Emissions
kWhiyear kg COZkWh kg CO2/year

Space heating from CHP) {307a) x 100 - (362) = | 1eesse2z | * | o2 | | 333413 |aem
less credit emissions for electricity ~{307a) « (361) = (362) = [ sar14 | = [ o0ma | | 2823588 |izen
Water heated by CHP (3108} x 100 = {362) = | sze22s | = | 0.2 | | 124388 |izes
less credit emissions for electricity ~(3100) = (361) = (362) = | 1ss83s | * | o5 | | -105238  |w=ss)
Efficiency of heat source 2 (%) If there 5 CHP using twe fusls repeat (353) to (368) for the second fuel IIINR"
CO2 associated with heat source 2 fioromato]z 100~ 36mix | o2 | = | 1ieescz  |36®
Elecirical energy for heat distribution [(313) x | o= | = | serae |wmra
Tatal COZ associated with community systems (363),..(366) + (388)..[372) = | isoesor |@r3
CO2 associated with space heating (secondary) {306) ¥ | [ | = | [ Jiara
02 associated with water from immersion heater or instantanecus heater 3121z | 0.2 ] =] 0 Jiars)
Total CO2 associated with space and water heating (373 + (I74) + (376) = 1808607  |(378)
CO2 associated with space cooling {35 | o052 | =] 1718 |om
CO2 associated with electncity for pumps and fans within dwelling @311« | os2 | =] 1572048 |a7e
CO2 associated with electnicity Tor lighting 320 x | os2 | = | =00t78 |79
Energy saving/generation technologies (333) to (334) as applicable

ltem 1 x001= [ 30e238 260
Total CO2, kglyear aum o (376)... (59 = [ samsanrwsy
Dwelling CO2 Emission Rate (3%« (4= T
El rating (section 14) 1385)
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