SAP WorkSheet: New dwelling design stage

Assessor Name: Ondrej Gajdos Stroma Number: STRO006629

Software Name: Stroma FSAP 2009 Software Version: Version: 1.5.0.49
Address : Plot1, 3 Marine Drive West, BognorRegis, PO21

Area{m?) Ave Height(m) Volume(m?)

(32)+(3b)+{3c)+(3d)+(3&)+....(3n) = (5)

U mam L Secohdéry . other_ R et - m’ bér hour -
heating heating
Number of chimneys I 0 | + 0 * I 0 l = ] 0 J x40 = (68}
Number of open flues I 0 I + r 0 j * | 0 I = | 0 I x 20 = (6b}

Number of intermittent fans 20 {7a)

Number of passive vents r_o__—'_] x10 =

Number of flueless gas fires

(7b)

(7c)

:
L

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)*(7b)+(7c) = +(5) = 0.16 {8)

If a pressurisation test has been carrisd out or is intended, proceed to (17), otherwise continue from (9) to (16}

Number of storeys in the dwelling (ns) 0 ()
Additional infiltration H9)-1]x0.1 = 0 (10
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (1%)
if both types of wall are present, use the valug corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 {12)
If no draught lobby, enter 0.05, else enter 0 0 '(13)
Percentage of windows and doors draught stripped 0 {14)
Window infiltration 0.25-[0.2x(14)+100] = o I GE:
Infiltration rate {8)+(10) + (11} + (12) + (13) + (15} = 0 (16)
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area 15 (17}
If based on air permeability value, then (18) = {(17) + 20]+(8), otherwise (18} = (186) 0.91 (18)
Alr permeability value applies if a pressurisation test has been done or a degree air permaability is being used
Number of sides on which sheltered 3 (19)
Shelter factor (20 =1-[0.075x (18] = 0.78 (20)

(21)=(18)x (20) = 0.71 (21

Infiltration rate incorporating sheiter factor
Infiltration rate modified for monthly wind speed
{ Jan l Feb I Mar | Apr ] May| Jun l Jul I AugJ Sep I Oct l Novl DecJ

Monthly average wind speed from Table 7
(22)m=| 5.4 , 5.1 I 5.1 | 45 ] 41 | 39 | 37 | 3.7 | 42 | 45 ] 4.8 ] 5.1 |

Wwind Factor (22a)m = (22)m + 4
(222)me] 135 [ 127 | 127 [ 12 | 102 | oss [ 092 | 0s2 | 105 | 112 [ 12 | 127 ]
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SAP WorkSheet: New dwelling design stage

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

0se | 09 | o9 | os [ o073 | 069 | 065 | oss | 074 | os | o8s | o9 I
Calculate effective air change rate for the applicable case
If mechanical ventilation: E}(zsa)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)), otherwise (23b) = (23a) [___:](23,3)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = E(zac)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) = [1 - (23c) + 100]
(24a)m={0|0|0|0|0l010|0|0|0|OIOJ (24a)

b} If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b}
(24b)m=l*0|0I0|0|0|0| |o|o|o|o|o[ (24b)
¢) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 X (23b)
(24c)m=r0|0|0I0|0|0| |o|o|o|o]0] (24)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.9]
(24d)m{ 0.96 | oo | 091 [ oe2 | o7e | o74 | o | o7 | o7s | os2 | 086 l 0.91J (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(255m=1{ 0.95 | oo | oo | os2 | o7s [ o7 | o | o71 | o8 | 082 | oss | o | (25)

(=]

o

J— L P R LTI T R

U-value AXU k-value AXk

Vi

ELEMENT Gross Openings

area (m?) m? A,m? Wim2K (WK} kJfm2-K KJ/K
Doors T 2s2 | x[_1s_ ] =[_3m | (26)
Windows Type 1 XU[1( 1.5 )+ 0.04] = @7
Windows Type 2 XU 1.5 )+ 0.04] = (27)
Windows Type 3 XU/ 1.5 )+ 0.04] = (27)
Floor 51 | x[ oz | =[_12 | i (6!

| L
Walls Type1 [ a7oa | [_t628 | s | x| oz | =[_7es | [ _
Walls Type2 [ s8¢ | [ 0 | see | x [ oz | =| |

Total area of elements, m* 101.88
* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2

ey fre— p——

(2]
ry
—

= include the areas on both sides of internal walls and parfitions

Fabric heat loss, W/K =S (Ax U) (26)...(30) + (32) = [ e o
Heat capacity Cm = S{A x k) (@28)..(30) + (32)+ (2a)..32e)= [0 |G4)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K Indicative Value: Medium [ 250 @9

For design assessments where the detalis of the construction are not known precisely the indicative values of TMP in Table 1f

can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)
if details of thermal bridging are not known (36) = 0.15x (31)
Total fabric heat loss (33) + (36) = [ sras__ Jen

Ventilation heat loss calculated monthly (38)m = 6.33 % (25)m x (5)

Jan Feb | Mar | Apr May | Jun Jul Aug | Sepi Oct Nov | Dec
(38)m= | 2664 | 3665 | 3665 | 33 | 3083 | 2082 | 2886 | 26.86 | 3135 | 33 | 3477 36.65 (38)
Heat transfer coefficient, W/K {38)m = (37) + (38)m
(38)m= ITS.US ] 94.09 | 94.09 | 90.45 | 88.27 I 87.26 ] 86.3 | 86.3 | 88.8 | 90.45 | 92.21 [ 94.09
Avergge = SUM(3%)h » /12= 90.7 (39)
Page 2 of 8
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SAP WorkSheet: New dwelling design stage

Heat loss parameter (HLF), Wim?K {40)m = (39)m + (4)

(40)m=| 1.88 [ 184 | 184 | 177 ] 1.73 [ 1.71 [ 169 | 189 | 17a [ 177 | 1.81 ] 1.84

Average = Sum(40)._..: /12=

Number of days in month (Table 1a)
Jan Feb | Mar | Apr May | Jun Jul Aug | Sep | Oct Nov | Dec
31 30 31 30 3 3 30 kY 30 31

(d1m=[ 31 28

Assumed occupancy, N ’ 1.7196

fTFA>13.9,N=1+ 176 x[1 - exp(-0.000348 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9

fTFAEL 13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36

Reduce the annual average hot waler usage by 5% if the dwelling Is designed to achieve a water use target o
not more that 125 litres per person per day (all water use, hot and cold)

l Janl Feb| Mar' Aprl Mayl Junl Jul I Augl Sep[ Octl Novl Decl

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

(4aym=| 8689 | 8373 | 8057 | 77.41 [ 7425 | 7100 | 7100 [ 7425 | 77.41 | w057 | 8373 | sc80

1.78 {40)

(41}

{42)

(43)

Total = Sum(44);.x = 947.8713 ](44)

Energy confent of hot water used - calculated monthly = 4.180 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= [ 129.16] 112.96 , 116.57I 101.63 ' 97.51 | 84.15 ] 77.98 I 89.48 I 90.55 | 105.52' 115.19] 125.09

Total = Sum({45)....: =

if instantanaous water heating at point of use (no hot water storage), enter 0 In boxes (46) to (51)

(asym=| 19.37 | 1694 | 1749 | 1524 | 1483 | 1262 | 117 [ 1342 r13.58L15.83 | 17.28 | 1876 |

Water slorage loss:

a) If manufacturer's dectared loss factor is known (kWh/day): E
Temperature factor from Table 2b III
Energy lost from water storage, kWh/year (47) x (48) = Iil

If manufacturer's declared cylinder loss factor is not known:
Cylinder volume (litres) including any solar storage within same II'

if community heating and no tank in dwelling, enter 110 iitres in box (50}
Otherwise if no stored hof water (this inciudes instantaneous combi boilers) enter ‘0" in box (50)

Hot water storage loss factor from Table 2 (kWh/litre/day) |I]
0

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

Energy lost from water storage, kWh/year
Enter (49) or (54} in (55)
Water storage loss calculated for each month

((50) % (51) x (52) x {53) =

{(56)m = (55) x (41)m

(56)m= [ ) [ 0 | o | o [ o | 0 I 0 ] 0 ] o | o | 0 | 0 ’
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)} = {50), else (57)m = (56)m where (H11) is from Appendix H
(57)m= I o l 0 ] 0 | 0 j 0 I o | o [ o I o [ o | o | o ]

Primary circuit loss (annual) from Table 3

Primary circuit loss calculated for each month (59)m = (58) + 365 x {41)m
{modified by factor from Tabie H5 if there is solar water heating and a cylinder thermostat)

(59)m='0[0|0]0]0]ololololuj0[0]

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
{61)m=| 44.28 ] 38.54 | 41.06 ] 38.17 I 37.84 I 35.06 ] 36.23 ' 37.84 | 38.17 l 41.05 I 41.29 [ 44.28 I
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1245.7821 (45)

(46)

{47)
(48)
(49)

(50)

(51)
{52)
(53)

(54)
(53)

{56)

(37

(58)

(58)

{81)

Page 3 of 8




SAP WorkSheet: New dwelling design stage

Total heat required for water heating calculated for each month (62)m = 0.85 = (45)m + (46)m + (57)m + (59)m + (E1)m

(62)m= | 17344 | 1515 | 157.63 | 1398 ] 13535 | 119.21 | 1122 ] 127.31 | 128.72 | 146.58 | 156.48 | 159.3ﬂ (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter ‘0" if no sofar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(ea)m=fo|o|0[o|o|o|o|0|o|0|0|0J (63)
Qutput from water heater
(64)m= | 17344 | 1515 | 157.63 | 1398 | 135.35 | 11921 ] 1142 | 127.31 | 12872 | 14658 [ 156.48 | 169.36

Output from water hezler (anaual).s | 1719.5879 (64)
Heat gains from water heating, kWh/month 0.25 " [0.85  (45)m + (61)m] + 0.8 x {(46)m + (57)m + (59)m ]
@sm= | 5402 | 472 | 4002 | 4334 | 4188 | 3674 | 3498 | 3021 | 2065 | 4535 | 48562 [ 5266 1 (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains {Table 5), Watls
Jan Feb | Mar | Apr May | Jun Jul Aug | Sep | Oct Nov | Dec

(66)m= | 103.17 | 103.17 | 10347 | 103.17 | 103.47 | 10317 | 103.17 | 10347 | 103.17 } 103.17 | 1037 | 103.17 (68)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67ym= | 33.39 | 2086 | 24.12 | 1828 | 1365 | 11.52 | 1245 | 1609 | 2173 ] 2758 | 322 | as32 | (67)
Appliances gains (calculated in Appendix L, equation 1.13 or L13a), also see Table 5
(68)m= | 22363 | 225.95 | 2201 | 207.85 | 191.04 [ 177.17 | 1673 [ 164.98 | 170.83 | 183.28 | 198.98 | 21376 | (68)
Cooking gains {calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= [ 47.04 | 47.04 | 4704 | 47.04 [ 4704 | 4704 [ 4704 | 47.04 | 4704 | 4704 | 4704 | 4704 | (€9)
Pumps and fans gains (Table 5a)
(70)m=|10|10]10|10|10|1o|10|1o|1o|10]10]10] (70)
Losses e.g. evaporation (negative values) (Table 5)
(71)m= FSB.?B | -ea.m-] .68.78 | -68.78 | -68.78 | -68.78 | -68.78 ' 68.78 | -68.78 | £8.78 | 68.78 | -68.78 | (71}
Water heating gains (Table 5)
(72ym=| 726 | 7023 | ss.89 | 60.19 | 56.29 | s1.08 | 4702 | s27 | 5507 | 606 | 6753 | 7078 | (72)
Total internal gains = (66)m + (87)m + (88)m + (§9)m + (70)m + (71)m + (72)m

(73ym= | 421.05 | a17.27 | 401.54 | a77.53 | 35331 | 33115 | 3182 | 3253 | 33008 | 36325 | 39015 | 41020 |

ek b mmiaen s e e

AR

badorinntts et e, T LTt Bl e e i

Solar gains are calculated using solar flux fr

om Table 6a and associated equations to convert to the applicable orientation

Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
south  oex[ o077 | x[ 81 | x [z | x[ oe3 | x[ o7 )= s4as |8
south  oax| o077 | x [ 81e | x [ 7rs | x| o083 1x[ o7 | =[ a1 s
south  osx[ o7 | x [ et | x[__sazs | x| os3 | x [ o7 ] =[_ 258 _|o®
south  oox[ o77 ] x{ e1s ] x[ o511 [ x[ oss | x [ o7 | =[ 231 Jo®
south oex[ o077 | x[__ste ] x[ toess | x| o83 ]« [ o7 =[] 7 |oa
south oox[ o077 | x [ _s1s ] x[ ose | x| o083 |« [ o7 | =[ _zesto®
south  osx[ o077 | x[__e1g ] x[ torae | x| 083 | x [ o7 ]| =[ _zs18  |0®
South  oex| o077 | x[_ s | x[ o388 | x[__os | x [ o7 ] =] =002 o8
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25027 {{78)

souh  oex| 077 |« [ st | x[ seee x| oss | [ o7 ]|
south oox[ o7z | x[_s1s | x[ s |« [ oss | x[ o7 J=[_ 21348 [|o®
south  oox[ o7z | x [ 819 | x [ seor | x [ oss | x[ o7 _J=[ 10 |8
south  oex| omr | x[_ e | x[ e ] x[ o0& |=x [ o7 | = 10235 o)
west os[ o077 | x[ ez | x [ tesr | x [ oe | x[_ o7 ]=[_ 12 [eo
west ooe[ o077 | x[ 273 | x [ tes7 | x [ oes | «[_ o7 |=[ s Jeo
West oox[ or7 | x{ 142 | x[ 3ss2 |« M oss | x[ o7 ]=[ 34 [e0
west oox[ 77 | x[ 273 | x[ sz |« M oe | x[ o7 ]=[ 3214 [0
west oex| o7 | x| t42 | x[ et ] x[ oss | [ o7 ] =[] 5343 |0
west o[ o7 | x[ 213 | x[ st |« [ o | x[ o7 | =[ ster__ Jeo
west os[ a7 | x [ 142 | x [ _ear |« [ ees | x[ o7 ] =[ 7sa [Jeo
west  og[ orr | x[_ 213 | x[ _mar |~ [ oes | x[ o7 |=[ 2z leo
west ogx| o7r | x[ 142 | x[_ a2 jx oea | x[ o7 | = _esss  |ed
west osx[ o7 | x[__2rs_ | x[ stz | x[ 06 1 x [ o7 | =[ 27 |eo
west oox[ o077 | x[ 14z | x[_ 1605 | x [ osa | x[_ o7 ] =[ 001 |e0
west  oox] o077 | x[ a3 | x[ 1ees |« [ oss | x[ o7 ]=[_ 982 _Jjeo
west oox[ om | <[ 14z | x [ 112es | x [ oss | x[ o7 |=[_ sz Jeo
west oox[ omr | x| _2r3 | x[ m2es |~ [ oes | x[ o7 =] ssss j&0
west osx|[ o077 | x| taz | x[ _ssos | x[ o088 1« [ o7 J=[_ 800 [®0)
west oax[ o7 | x| 273 | x[ ssea | x| o8 T x[ o7 J=[_ s jeo
west oox[ o077 Jx [ _1e2 | x[ 78 |x [ oes | x[ o7 ]=[ e e
west osx[ o7 | x[ 213 | x[ 7s |« [ oss | x[ o7 J=[ e1a1 |
west  oox[ or7 | x [ _taz | x [ 4set | x| o8 T x[ o7 J=[__4n e
west oex| o7 | x| __2ra | x[_ 49t x| o8 1 x[ o7 | =[ 31 jeo
west osx[ omr | x [ 1e2 | x [ _aa7m_ | x [ oes ] x[ o7 ]=[_ 2144 [0
west osx[ o7 | x[ 273 | x[ a7t | x [ oes | x[ o7 = 208 &
west oox| orr | x| 14z | x[ 163 | x| 06 1« [ or | =] 1428 &0
west osx[ orr | x [ _2rs | x[_1639 | x| os b x [ o7 ] = 1368 |60
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...{82)m
(83)m= | 152.28 | 25876 | ad07 | 4187 | 46102 | 47012 | 4501 | 4269 | 27557 | 29333 | 1824 | 130.25 | (83)
Total gains — internal and solar (84)m = {73)m + (83)m , watls

{84)

(8aym= | 573.33 | 676.02 | 742.24 | 796.23 | 81433 | s01.27 | 778.11 | 752.19 | 71462 | 65658 | 57254 | 540.54 |

PP T e R et

Temperature during heating periods in the living area from Table 8, Th1 (°C)

Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Qct Nov ] Dec
85ym=| o8 | oor | 094 | 089 | 079 | 063 | 044 | 046 | 071 | 088 | 087 | 088 (85)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m= m.az: | 1961 | 1095 | 2033 | 207 | 2091 | 2098 | 20.98 { 2085 | 2044 | 1979 | 1930 | ©oen)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(BB)m:l 19.42 | 19.44 [ 19.44 | 19.49 | 19.52 | 19.54 I 19.55 [ 19.55 | 19.52 ] 19.49 | 19.47 I 19.44 | (88)
Page 5 0f 8
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Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=[ 0.97 , 0.95 ] 0.92 | 0.86 j 072 | 0.51 ’ 0.28 | 0.3 ] 0.59 ’ 0.85 | 0.96 | 0.98 ] (89)

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

(90)m=| 18 J 18.28 | 18.61 ] 19.01 [ 19.35 ] 19.5 | 19.55 | 18.55 ’ 19.45 | 19.11 | 18.48 | 18.07 (90)
fLA = Living area + (4} = 0.65 (81

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 - fLA) x T2

(92)m=[ 18.86 ] 19.44 | 19.48 | 1087 | 2022 I 2041 | 2048 | 2048 | 20.36_| 19.97 ] 19.33 | 18.93 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=, 18.86 I 19.14 ] 19.48 | 19,87 | 20.22 | 20.41 | 20,48 [ 20.48 | 20.36 | 19.97 | 19.33 [ 18.93 | (93)

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

, Jan I Feb I Mar I Apr l Mayl Jun | Jul l Aug | Sep | Oct I Nov ' Dec ]
Utilisation factor for gains, hm:

(94)m=| 0.97 | 0.95 | 0.92 ] 0.87 | 0.75 | 0.58 [ 0.39 ] 0.4 ] 0.66 [ 0.86 | 0.95 ] 0.97 | (94)
Useful gains, hmGm , W = (94)m x (B4)m
(s5)m= | 556.93 | 643.58 | 682.15 =X | 614.01 | 468.54 | 30260 | 301.92 | 47384 | 567.45 | 546,60 | 526,37 | (95)
Monthly average external temperature from Table 8
(96)m=l 45 I 5 , 6.8 | 8.7 ] 1.7 | 146 , 16.9 | 16.9 ] 143 [ 10.8 ] 7 J 49 I (98)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [{93)m— (86)m ]
(s7)m= |1380.25] 1330.25{ 1193.20{ 1009.91| 752.47 | 50723 | 30865 | 308.53 | 537.98 | 820.85 | 11367 | 1319.7 | (97) |
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (85)m] x (41)m i
(o8)m= | 512,55 | 46144 | 38028 | 231.07 | 103.02 [ o | o | o | o 19523 azass | 50023 |
Total per year (kWhtyear) = Sum(88),.ss.: =| 2998.64 |(98)

e M

Space heating requirement in kWh/m?/year (99)

Space heating:
Fraction of space heat from secondary/supplementary system 0 |(zc1)
Fraction of space heat from main system({s) (202) =1 -(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202} = {1 - (203])] = 1 (204)
Efficiency of main space heating system 1 89.9 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
I Jan l Feb | Mar ] Apr l May I Jun I Jul ] Aug I Sep I Oct I Nov , Dec kWh/year
Space heating requirement (calcufated above)
| 61255 | 46144 | 380.28 [ 23107 [ 10302 o | o [ o | o |19523] 42481 50023 ]
(291)m = {[(98)m x (204)] + (210)m } x 100 + (206) (211) |
Lea1.37] 51328 | 423 | 25703 | 11450 [ o | o | o | o [21716] 47250 ese5s |
1
Total (kWhiyear) =Sum(211), ,,, = 3335.52 (211) |

Spéce heating fuel (secondary}, kWh/month
= {[(98)m x (201)] + (214) m } x 100 + (208)
(215)mo[o[o|o[o|0[olo|o]o|o|o

Tolal (KWhiyear) =Sum{215), , . .= 0 |(215)
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Water heating
Output from water heater {calculated above)

173.44] 151.5 | 157.63 | 139.8 ] 135.35| 119.21 ] 114.2 | 127.31 ] 128.72 | 14658 | 156.48 | 169.36

Efficiency of water heater

79.8 (216}

S

(217)me| 87.46 | 87.17"| 8668 | ss81 | saer | 798 | 708 | 798 [ 798 | 8527 | s694 | 8743

(217)

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

(219)m=| 198.31 | 173.8 ] 181,84 | 162.93 | 161.38] 149.35] 143.11 | 159.54 | 161.3 l 171.9 ] 179.99 | 193.71

Total = Sum{219a), ,, =

2037.18 (219)

Annual totals kWh/iyear

Space heating fuel used, main system 1

Water heating fuel used

Electricity for pumps, fans and electric keep-hot

central heating pump: 130

E
[54)

boiler with a fan-assisted flue

Total electricity for the above, kWhiyear sum of (230a)...{230g) =

i
1
1

. i

'

Lo

i i

. I
. i

' i

Electricity for lighting

Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £lyear
Space heating - main system 1 (211) x x 0.01= (240)
Space heating - main system 2 (213) x |I| x 0.01= II](zm
Space heating - secondary {215} x [:_o—__l x 001= |I|(242)
Water heating cost (other fuel) {219) lIl x 0.0%= (247)
Pumps, fans and electric keep-hot (231} x 0.01= (249)
(if off-peak tariff, list each of (230a) to (230g) separately as applicable and apply fuel price according to Table 12a
Energy for lighting (232) x 0.01= (250) _
Additional standing charges (Table 12) (251)
Appendix Q items: repeat lines {253) and (254) as needed
Total energy cost (245)...(247) + (250)...(254) = [ stop428 _|(@ss)
Energy cost deflator {Table 12) (256)
Energy cost factor (ECF) [(255) x (256} + [(4) + 45.0} = (257)
SAP rating (Section 12) [ 7e1604|(2s®)
Energy . . Emission factor Emissions
kWhiyear kg CO2/kWh kg CO2/year
Space heating {main system 1) {211 = = (261)

Stroma FSAP 2009 Version: 1.5.0.49 (SAP 9.90) - hitp:/fiwww.stroma.com
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L

kWh/year
3335.52

2037.18

{230c)
{230e)
75 (231)

235.9 (232}

ey

1
]
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SAP WorkSheet: New dwelling design stage

Space heating (secondary) (215) x

Water heating (219) x

Space and water heating

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

Electricity for fighting
Total CO2, kgfyear
C0O2 emissions per m?

El rating {section 14)

Energy

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

(219) «x

Energy for water heating

Space and water heating

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

Electricity for lighting
‘Total Primary Energy
Primary energy kWh/m?/year

Stroma FSAP 2009 Version: 1.5.0.49 (SAP 9.90) - http:/fwww stroma.com
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(261) + (252) + (263) + (264) =

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

0.198

0.517

0.517
sum of (265})...(271) =

(272)+ (4) =

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

(272) +(4) =

iilli
Maaiail

(263)
403.36 (264)
1063.8 (255)
. 90.48 (267)
121.96 (268)
127623 [(272)

25.02 (273)
(274)

P. Energy
kWh/lyear

3402.23 (261)

{263)

2077.93 {264)

.

5480.16 (265)

511 (267)
688.82 (268)
6679.08 (272)

130.98 {273)

Page 8 of 8
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Plot 2 lling type: Enclosed end Ground floor Flat

3 Marine Drive West : ' Date of assessment: 08 August 2013
Bogznor Regis Produced by: Ondrej] Gajdos
PO21 Total floor area: 46 m?

This is a Predicted Energy Assessment for a property which is not yet complete. It includes a predicted energy
rating which might not represent the final energy rating of the property on completion. Once the property is
completed, an Energy Performance Certificate is required providing information about the energy performance

of the completed property.

Energy performance has been assessed using the SAP 2009 methodology and is rated in terms of the energy
use per square metre of floor area, energy efficiency based on fuel costs and environmental impact based on
carbon dioxide (CO2) emissions.

Vary energy officient - lower running costs

AR

e byt s s o T LY
Lo Vot

Not energy efficient - higher running costs Not environmenially fendly - higher CO2 emissions

EU Directive 8 EU Directive
England & Wales ~oozoiee iz || England & Wales 2002/91/EC

The energy efficiency rating is a measure of the The environmental impact rating is 2 measure of a
overall efficiency of a home. The higher the rating home's impact on the environment in terms of
the more energy efficient the home is and the lower carbonn dioxide (C0O2) emissions. The higher the

the fuel bills are likely to be. rating the less impact it has on the environment.
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SAP WorkSheet: New dwelling design stage

Assessor Name: Ondrej Gajdos Stroma Number; STRO0066292
Software NaAr_1_1_e: Strqma FSAP 2009 Software Version: Version: 1.5.0.49

F
W

Plot 2, 3_ Marin_e Drive Wg_st, Bognor Regis, PO21

Address :

Area(m?) Ave Height{m) Volume(m?)

Ground floor (13) X (23) = 110.4 {32)

Dwelling volume 110.4 (8)

,-,
[43)
ar

+

X

(@)

o

s

w

)

o

¥

(5]

o

a

¥

[¥%)

fu)

&

_+

@

=]

.; n
"

-! I I

i
1
)
i
i

' mam T ":'\S:eééﬁaér; T other . ;"tc;tal‘ SR 'H;Lsei' hour
heating heating
Number of chimneys | 0 I + ! 0 J * l 0 J = r 0 J x40 = (8a)
Number of open flues ' 0 , * ] 0 J * l 0 J = I 0 J x20 = (65)

Number of intermittent fans 7a)

Number of passive vents |I| %10 =

—

7b)

e

Ly

o
n

T

,-.
~J
2}

2

Number of flueless gas fires
Air changes per hour

Infiltration due to chimneys, flues and fans = (8a)+(Bb)+(7a)+(7b)+(7c) = 20 +(5) =
if a pressurisation test has been carrigd out or is infended, proceed fo {17), otherwise continue from (3) to (16)
Number of storeys in the dwelling (ns)

Additional infiltration
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction
if both types of wall are present, use the value corresponding fo the greater wall area (after

deducting areas of cpenings}; if equal user 0.35
If suspended wooden floor, enter 0.2 {unsealed) or 0.1 (sealed), else enter 0

If no draught lobby, enter 0.05, else enter 0
Percentage of windows and doors draught stripped
Window infiltration

Infiltration rate
Air permeability value, g50, expressed in cubic metres per hour per square mefre of envelope area

—
0
—

{(10)
)

[(8)-1]%0.1 =

(12}
(13)
{14)
{15)
(16)
17)

0.25 - [0.2 x (14) + 100] =
(B) + {10) + {11) + (12) + (13) + (15) =

—

U-.QOOOO ollolo H
o
o0
—

If based on air permeability value, then (18) = [(17)+ 20)+(8). otherwise {18) = (16} 0.03 (18)
Air permeability value applies i @ pressurisation test has been done or a degree air permeability is being used

Number of sides on which sheltered 3 (19)

Shelter factor (203=1-[0.075x (18] = 0.78 (20)

Infiltration rate incorporating shelter factor (21) = (18) x (20) = {21)

Infiltration rate modified for monthly wind speed
IiJan l Febl Marl Apr ] Mayl Jun I Jul I Augl SepI Oct | Nov| Decl

Monthly average wind speed from Table 7
(22)m= r5.4 I 5.1 | 5.1 | 45 I 44 I 3.9 | 3.7 ] 37 | 22 | as l 4.8 | 5.1

Wind Factor (22a)m = (22)m + 4
(22a)m=| 1.35 [ 1.27 | 127 | 112 | 1.02 ] 0.98 | 0.92 ] 0.92 | 105 I 112 , s | e I

SiroioaESAR, 2108 Yersion: 1.5.0.49 (SAP 9.90) - bitp./fwww.stroma.com Page 10f 8




SAP WorkSheet: New dwelling design stage

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
097 | os2 [ os2 | o8t | 074 | o7 | os7 [ 067 | o6 | 0s1 | 087 | 092 |

Calculaté efective ar change rate for the applicable case
If mechanical ventilation: [Il(zsa)
if exhaust air heat pump using Appendix N, (23b) = (23a} x Fmv (equation (N5)) , otherwise (23b) = (23a) E(gg@)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = III(%C)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1—(23c)+ 100]
(24a)m=ro|0|o|0i0|o|0|o|o|o|o|o| (243)

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

(z4b)m=ro|o|o|o|o|o|o|o]o|o}o|oJ (24b)
¢} If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x {23b), then (24¢) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
(24c)m=ro|0|o|o|o|o|o|o|o|olo|oJ (24c)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]
(24d)m=r 097 | 0e2 | os2 | oss | o7 | o7s | o2 | o2 | o9 | oss | oss | os2 | (240)
Effective air change rate - enter (24a) or (24b} or (24c) or (24d) in box (25)
(25)m=[ 097 | o092 | 092 | oss | o077 | o7s | o | o7 | o7e | o83 | ose | 0.92J (25)
LEMENT Gross Openings Net Area U-value AXU k-value AXk
area (m?) m? A ,m? Wim2K (W/K) kJ/mz K kK

Doors [ 252 | x[ s ] =[ 3 | (26)

Windows Type 1 XVI1/(1.5 )+ 0.04] = (@7)
Windows Type 2 273 X1/ 1.5 )+ 0.04] = (27)
Windows Type 3 819 X1 1.5 1+ 0.04] =

Floor e | x[ o2 ] =[_s2 | N |8
Walls Typel [ o84 | [ 1esz | [_2208 | x| o2 ] = 552 | 1 [ e
WallsType2 | s28 | [ e | [ sz | x[ 027 | =[ 141 | ] [ e
WalsType3 [ ez | [_ o | [ ez |« [ o025 | =[ 1s8 | 1 [ e
Total area of elements, m? (31)

* for windows and roof windows, use effsctive window U-value calculatad using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, WK = S (Ax U) (26)...(30) + (32} = (33)

Heat capacity Cm = S(A x k } ((28)...(30) + (32) + (32a)...(32e) = I:_O—](w
Thermal mass parameter (TMP = Cm + TFA) in kJ/m*K Indicative Value: Medium (35)

For design assessments where the details of the construction are not known precisely the indicative vaiues of TMP in Table 1f

can be used instead of a detailed calculafion.

Thermal bridges : S (L x Y) calculated using Appendix K M(SS)

if details of thermal bridging are not known (36) = 0.15 % (31)
Total fabric heat loss ' : (33) + (36) = 5557 - |(37)

Ventilation heat loss calculated monthly (38}m = 0.33 x (25)m x (5)

Jan Feb Mar | Apr May { Jun Jul Aug | Sep | Oct Nov | Dec
(38)m=| 3551 | 3364 | 3364 | 3022 | 28.18 | 2723 | 26.33 | 26.33 2867 | 3022 | 31.88 | 3364

(38)

Heat transfer coefficient, W/K (39)m = (37) + {38)m

(38)m= ﬁ1.oa ] £9.21 | 89.21 | 85.8 | 83.76 | 82.81 I 81.91 | 81.91 ‘ 84.25 ] B5.8 ] 87.45 ] 89.21
Stroma FSAP 2009 Version: 1.5.0.49 (SAP 9.90) - hitp:/Awww.stroma.com Average = Sum(38). .. 112= 86.08zge 2 4’?"89)

ARUN DISTRICT COUNCIL BR/201/13/DOC



SAP WorkSheet: New dwelling design stage

Heat loss parameter (HLP), W/im*K {40)m = (39)m + (4)

(40)m= r1.ga | 194 | 194 | 187 | 182 | 18 | 178 | 178 | 183 | 187 [ i9 | 104
Average = Sum(40),  112= 1.87 (40}

Number of days in month (Table 1a)
Jan Feb Mar | Apr May t Jun Jul Aug | Sep | Oct Nov | Dec
(a1ym=] 31 28 3 30 3 30 31 31 30 31 30 31

(41)

R O T [ JERE N

Assumed occupancy, N (42)
FTFA > 13.9, N = 1 +1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9, N=1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)

Raduce the annual average hot water usage by 5% if the dwelling is designed to achisve a water use target o
not mare that 125 litres per person per day (all water use, hof and cold)

rJan| Febl Marl Aprl Mayl Junl Jul | Aug| Sep| Octl Nov] Deﬂ

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

(44)m= raz.87 | 79.85 | 76.84 | 7383 | 70.81 | 67.8 | 67.8 | 70.81 | 73.83 i 76.84 | 79.85 ! 82.87

Total = Sum{44 )2 = 904.0033 1(44)

confent of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kiwh/month {see Tablas 1b, 1c, 1d)

Energy

(45)m=[123.18' 107.74 | 11117 | 9692 | 3 | 8025 | 7437 | 85.24 | 5.6 ] 100.64 | 100.86 | 1193
Total = Sum(45). = 1188.1267 _ |(45)

if instantanecus water heating at point of use (no hot water storage), enter @ in boxes (46} fo (61)

(46)m=r18.4B] 16.16 | 16.68 | 14.54 ‘ 13.95 | 12.04 | 11.16 | 12.8 I 12.95 l 15.1 | 16.48 I 17.89 ]
Water sforage [0ss:

a) If manufacturer's declared loss factor is known (kWh/day): I___o____—l (47)

Temperature factor from Table 2b E (48)

Energy lost from water storage, kWhiyear (47) x (48} = lII (49)
If manufacturer’s declared cylinder loss factor is not known:

Cylinder volume (litres) including any solar storage within same II' (50)

If community heating and no tank in dwelling, enter 11 0 fitres in box (50)
Otherwise if no sfored hot water (this includas instantaneous combi boilers) enter '0" in box (50)

Hot water storage loss factor from Table 2 (kWh/litre/day) lj (51)

(46}

Volume factor from Table 2a (52)
Temperature factor from Table 2b (53)
Energy lost from water storage, kWh/year (50} % (51) x {52) x (53} = 0 (54)
Enter (49) or {(54) in {55) (55)
Water storage loss calculated for each month ((56)m = (55) = (41)m

sem=[ o [ o | o [ o | o | o [ o | o | o | o [ o | o B (56)
If cylinder contains dedicated solar storage, {57)m = (56)m x {(50) — (H11 3+ (50), else (57)m = (56)m where (H11) s fram Appendix H

em=[ 0 | o ] o [ o ] o | o [0 [ o [ o] of o | o | (87)

Primary circuit loss (annual) from Table 3 : : [I] (58,

Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

(sg)m=ro|o|o|o|o]0]0|o|o|o|o|oJ (59)
Combi loss calculated for each month (61)m = {60) + 365 * {41)m
(61)m= | 42.23 | 3875 | 39.18 [ 3641 | 3629 | 33.44 IEE | 3600 | 3841 | 3016 | 39.38 | 4223 |

{61

Stroma FSAP 2009 Version: 1.5.0.49 (SAP 9.90) - http.//www.stroma.com Page 3 of §
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SAP WorkSheet: New dwelling design stage

Total heat required for water heating calculated for each month (82)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= r165.41 | 144,48 | 150,33 | 133.33 | 129.09 | 113.69 | 108.92 I 121.42 ] 122.76 | 139.8 | 149.24 ] 151.52J

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) {enter ‘0" if no salar contribution to watsr heating)

{add additional lines if FGHRS andfor WWHRS applies, see Appendix G)
(63)m=|70|0|0|0|0|0|0l0|0|0|0|0J (63)
Qutput from water heater .

(64)m= r165.41 | 144.49 | 150.33 | 133.33 | 129.09 | 113.69 | 108.92 | 121.42] 122.76 | 139.8 | 149.24 [ 161.52

Output from water heater {arnual)s._» 1640.0045 |(54)

Heat gains from water heating, kWh/month 0.25 “[0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (58)m ]
@s)m= [ 51.52 | 4501 | 467 [ 4133 | 3094 | 3504 | 3336 | 374 [ o782 [aa25 | 4637 | 5022 | (65)

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

(62)

Metabalic gains (Table 5), Watts
Jan Feb Mar | Apr May | Jun Jul Aug | Sep| Oct Nov | Dec
gs)m= | 94.4 94.4 94.4 94.4 94.4 g4.4 94.4 94.4 94.4 94.4 94.4 94.4 (68)

Lighting gains (calculated in Appendix L, equation L8 or L9a), also see Table §

(67)m= ﬁ}.s | 2700 | 2203 | 1668 | 1247 | 1053 | 1137 | 70 | 19.84 | 252 | 2041 |‘31.3i| (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= |2704.27[ 206.39 | 201.05 | 189.68 | 175.32 | 161.83 ! 152.82 | 1507 | 156.04 | 167.41 | 181.77 | 195.26 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

(69)m= | 46.01 | 4501 | 4501 [ 601 | 4801 | 4601 | ss01 | 4601 | 4601 | 4501 | 4601 | 4601 | (69)
Pumps and fans gains (Table 5a)
(7o)m=|1o|10|1o|10l1o|10]10|10|1o|1o‘10|10J (79)
Losses e.g. evaporation (negative values) (Table 5)

(71)m= I-Tsz.gs | 6293 | -62.03 | -6283 | 6298 | -62.93 | 6293 | 6293 | -e2.3 | 628 | -6293 | ~62.93J (71)
Water heating gains (Table 5)

(72)m= ﬁg.zat ] 86.98 | 6284 | 57.4 | 5360 ] 48.67 ] 44,84 [ 50.26 | 52.52 | 58.13 ] 8441 | sr.sJ (72)
Total internal gains = (68)m + (67)m + (68)m + (9)m + (70)m + (71)m + (72)m

(T3)m= |7391.5 | s87.04 | 37341 | 351.24 | 32896 | 308.51 | 208.52 | 30323 ] 315,89 | 338.22 | 383.08 | 381.5ﬂ (73)

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.

Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a . Table 6b Table 6¢ (W)
East  osx[ 2 | x[__tas | x [ 1987 | x| os3 x [ o7 ] =[__14e |0®
ast  osx[ 1 | x[ 273 | x [ 1987 | « [ _oss | x[__or =1 1658 |8y
East  os[ 2 | x[ 14 | x[ a8z |« [ oes | x[ o7 |=[_ s _Jm®
East  ooe| 1 | x| 213 | x[ sz |« [ os | x| o7 ]=[ =4 |
East ~ oex|[ 2 | x[_ 1e | x| e1& ]« [ _oes | x[ o7 |-= [ se19 e
East  osx[ 1 | x[ 2 | x[_ &5 | x [ _oes | x[ o7 ]=[_ _sta |8y
East o] 2 Jx[_ tes | x| o141 |~ [ oss | x[_ o7 ] =[__soas |®
gast  oex|[ 1 | x| _ars ] x[ otar [ x o | x[ o7 ]=[_ 2z |m®
Page 4 of 8
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SAP WorkSheet: New dwelling design stage

ras |« [ tmez | x| o3 ] x| o7 97.89  |(76)

East 0.9%|

*»

11845  |(78)

19319 |(78)
2358 |(78)
2631 |(78)

2717 |(78)
21257 |078)

26816 |(78)
26002 |(78)
25027 |(78)
21348 |(78)
14034 |(78)
10235 |(78)

x

0.7

>
bad

4732 | x| 083
7718 | x [ 083 0.7
oazs | x| oes | x| __o7
50 | x[__oss | x| o7
wsss | x| oes |} x[ o7
ose | x|__oes | x[ 07
toraa | x[__oss | x| o7
wses | x| os ] x| _ 07
e | x| oe | x| 07
gs2e | x| osa | x| o7
w07 | x| oes | x[ o7
wee | x| oss | x| o7

South  o0sx| 077
South  0.8x [ 0.77
South  0.6x [_ 0.77
South  o08x| 077
South  0.9x r 0.77
South 0.9x I_ 077
South 09| 077
South 0.9% f 0.77
South  0.8x r 0.77
South  osx| 077
South  osx[ 077
South  aox|{ 077

=~

2
East  o0sx[ 1 x 273 | x[ 12z | «[ o3| x [ o7 = 9279 |(78)
East  O%x| 2 x 1.44 o teos | x[__oss | x| 07 = 10215 ___|(76)
East  oox[ 1 x 273 x [ 11805 | x[__oss | * [ o7 = o682 |(78)
East  oox[ 2 X 144 o[ vzes | x[__oes | x[_o7 = 9914 |(78)
East  oox| 1 x 2.73 « [ nzee | x[__os | x| 07 = 9308 |(78)
East oex[ 2 x 1.44 x [ 80 | x[__os | [ o7 = 8628 |7
East  omx[ 1 x 2.73 x [ smos_ | x[__oss |~ [ o7 - g1.79 _|(78)
East 09| 2 x 1.44 x 756 | x| o | x[ 07 = 478 |(76)
East 0.9« 1 x 273 x 76 | x[_oss | x| __ 07 = 6141 |(76)
East  oox| 2 x 1.44 « [ asot | x[ _oes | xy _07 = 428 |78
East  0.9x| 1 X 273 x woi | x[__os | x| o7 - 3914 |(76)
East  oox[ 2 x 3.44 x st | x[__os | x| 07 = 2175 |(78)
East  oox[ 1 x 2am | x| oes_ | x| . 2061 |(7€)
East  oox| 2 x . as | x| oes | x| 07 = 1443 |(78)
East  oox[ 4 x 273 « [ s | x[ oss x| oz = 1368 |(76)
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Solar gains in watts, calculated for gach month (83)m = Sum{74)m ...(82)m
(63)m= 152.52| 259.23 l 341.45 ‘ 419.82 | 46238 ‘ 471.54 l 46128 ] 428.09 | 376.47 | 293.91 | 182.7 | 130.45J (83)

Total gains — internal and solar (84)m = (73)m + (83)m , watts

(B4)m= [544.02] 647.17 | 714.85 | 771.08 | 79134 | 780.05 | 757.8 ] 731.32 | 692.35 | 632.13 | 545.76 | 512.05J (84)

1 L. e e - - g N
T Vot et e

. 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 8a)
Jan Feb | Mar | Apr May | Jun Jul Aug | Sep | Oct Nov | Dsec
(88)m=| 0.98 | 0.6 0.93 0.88 0.77 0.61 0.43 0.44 0.69 0.88 0.96 0.68 (86)

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢c) - -
(87)m= [19.23 | 19.56 | 19.93 | 20.32 ] 20.7 | 2091 | 2098 [ 20.98 [ 20.85 | 2043 | 19.75 | 19.33J (87)

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m= r19.35 | 19.38 I 19.38 | 19.43 ] 19.46 I 19.48 | 19.49 | 19.49 ’ 19.45 | 19.43 ] 19.41 [ 19.35J

(8e)

ESAP 2008 Version: 1.5.0.43 {SAP 9.90) - hitp:fiwww.stroma.com Page 5of 8
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SAP WorkSheet: New dwelling design stage

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
@o)m=| 097 | 05 IEX ] 08 | o7 | 049 | o028 | 020 | 058 | oss | oss | 097 |

Mean internal temperature in the rest of dwelling T2 (foliow steps 310 7 in Table 9c}
(90)m=[17.89 l 18.19 ] 18.54 | 18.94 [ 19.28 | 19.44 | 19.49 ] 19.49 | 19.39 | 19.05 | 18.39 ] 17.96

(89)

{90)

fLA = Living area + (4) = 0.67 (91)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 - fLA) x T2
(92)m= Ps.aa | 19.11 | 19.47 [ 19.87 | 20.24 | 20,43 | 20.49 I 20.49 | 20.37 l 19.98 | 19.3 | 18.89 |
Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m= | 18.83 | 1041 | 1047 | 1087 | 2024 [ 2043 | 2048 | 2049 [ 2037 | 19.08 | 193 | 18.89 ]

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so
the utilisation factor for gains using Table 9a
| Jan I Feb I Mar I Apr | Mayl Jun l Jul | Aug | Sep] Oct ] Novl Decl

Utilisation factor far gains, hm:
(34)m= ros? | oss | 091 | 085 | 074 | os7 | 038 | 039 | oss | o8s [ 095 | oo I

Useful gains, hmGm , W = (94)m x (84)m
(@5)m= [ 526.52 | 612.28 | £50.63 | 657.55 | 584.55 | 445.33 ] 288.29 | 287 .49 ] 449,98 | 539.5 | 518.29 | 496.96 |

that Ti,m=(76)m and re-calculate

Monthly average external temperature from Table 8

e m=| 45 | 5 | 68 | &7 [ 117 | 148 | 189 | 169 | 143 ] 108 [ 7 | 20 |
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(57)m= [Tso:;.s | 1259.11 | 1130.66[ 958.28 | 714.92 | 48259 | 294.35 | 294.23 | 511.54 | 787.35 | 1075.99‘ 1247.71
Space heating requirement for each month, kWh/month = 0.024 x [(87)m — (95)m] x {(41)m

(88)m= | 579.04] 434 57 | 357.14 | 215.52| %99 [ o | o | o | 0 | 1844 ]401.54 [ 558.55

(93)

Total per year (kWhiyear) = SUum(98).e.02 =

Space heating requirement in KWh/m®/year

Space heating:

(92)

{94)

{85)

(96)

(87)

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) = 1-{201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) = [1 - (203}] = 1 (204)
Efficiency of main space heating system 1 89.9 (206}
Efficiency of secondary/supplementary heating system, % 0 (208}
I Jan I Feb I Mar | Apr | May | Jun l Jul I Aug l Sep I Oct I Nov | Dec | kWh/year
Space heating requirement (calculated above
[ 579.04 | 43487 [ 357.14 [ 21652 | 9699 | O | o | o | o | 184.4 | 40154 | 558.55 |
(211)m = {{(98)m x (204)] + (210)m } x 100 + (206) {211)
|Ts44.og| 4835 | 397.27 | 24085 | 10788 | o { o [ o | o | 205.12 | 446,65 [ 52121

Total (kWhfyear) =Sum(211}), ,,, = 3146.68 I(21 1)

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] + (214) m } x 100 * (208)
@smg 0 | 0 | o | o | o o | o | o [ o | o [ o [ o

Stroma FSAP 2009 Version: 1.5.0.48 {SAP 9.90) - hitp://www.stroma.com
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Total (kWhiyear) =Sum(213}, , . .~ 0 |(215)
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SAP WorkSheet: New dwelling design stage

Water heating

Output from water heater (calculated above)
Ws.cn 144.49 | 150.33 I 133.33 | 129.09 I 113.69| 103.92] 121.42 I 122.76 , 139.8 I 149.24[ 151.52

79.8 (218)
(217)

Efficiency of water heater
(207)m<| 87.44 | 8715 | sees | es76 | 8384 l 798 | 798 | 788 | 798 | 8525 | 8692 | 8742

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

(218)m= 139.17] 1658 | 173.49 | 155.47 | 153.97 | 14247 | 13848 | 152.16 | 153.84 | 163.99 | 17169 [ 18477
Total = Sum{219a}

e = 1643.3 (219)

kWh/year kWh/year
3146.68

L

Annual fotals
Space heating fuel used, main system 1

Water heating fuel used 1943.3

Electricity for pumps, fans and electric keep-hot

130 {230c)

central heating pump:
{230e)

n
o

boiter with a fan-assisted flue

Total electricity for the above, kWh/year sum of (230a)...{230g) = 175 (231}

2154 (232)

Electricity for lighting

1
i
e
1

Pooier s -
. NI . e - PRI -

Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £lyear
Space heating - main system 1 (211) x x 001 = (240)
Space heating - main system 2 (213) x [::] x 0.01= ,I](241)
Space heating - secondary (215) x |I] x 0.01= |__I_—](242)
Water heating cost (other fuel) {219) % 0.01= (247)
Pumps, fans and electric keep-hot (231) x 0.01= (249)

(if oft-peak tariff, list each of (230a) to (230g) separately as applicabte and apply fuel price according to Table 12a
Energy for lighting (232) 11.46 x 001 = 24 69 (250)

106 (251)

1o
1
o
,\‘I II

Additional standing charges (Table 12)

Appendix Q items: repeat lines (253) and (254) as needed
Total energy cost (245)...(247) + (250)..(254) = 308.5383

—

255)

-

- e as b b e s n 4 e e I

N .

e

P .

47 {256}

(=]

Energy cost deflator (Table 12)
[(255) x {256)] + [(4) + 45.0] = 1,5035 (257)
(258)

Energy cost factor (ECF)

SAP rating (Section 12) 777

L
P
1
1
!

s B . .

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

623.04 (261)

Space heating (main system 1) (211) x 0.198

Stroma FSAP 2009 Version: 1.5.0.49 (SAP 9.90) - hitp://www.stroma.com Page 7 of 8
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SAP WorkSheet: New dwelling design stage

{215) x (263)

Space heating (secondary)

Water heating {218) x 0.198 384.77 (264}

(261) + (262) + (263) + (264) = 1007.82 {285)

Space and water heating

E!ectrici‘ty for pumps, fans and electric keep-hot ~ (231) x 0.517 90.48 (267)
Electricity for lighting (232) x 0517 = 111.4 (268)
Total CO2, kgfyear | sum of (285)...(271) = 1209.69 (272)
CO2 emissions per m? (272)+ (&) = 6.3 (273)

82 (274)

% I b
*IIIIIIIH

El rating (section 14)

| Energy Primaty P. Energy

kWh/year factor kWhiyear
Space heating (main system 1) @11 x 1.02 = [ 320861 @sN)
Space heating (secondary) (215) x I-___L_._l = |I](263)
Energy for water heating (218) x = (264)
Space and water heating (261) + (262) + (263) + (264) = (255)
Electricity for pumps, fans and electric keep-hot ~ (231) x = (257)
Electricity for lighting (232) x o | = [ ew2 Jee
“Total Primary Energy sum of (265)...(271) = (2?2)
Primary energy kWh/m?fyear (272)+ (4) = (273)

Page 8 of 8
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Plot 3 Dwelling type: Enclosed end Ground floor Fiat

3 Marine Drive West Date of assessment: 08 August 2013
Bogznor Regis Produced by: Ondrej Gajdos
PO21 Total floor area: 41 m?

This is a Predicted Energy Assessment for a property which is not yet complete. It includes a predicted energy
rating which might not represent the final energy rating of the property on completion. Once the property is
completed, an Energy Performance Certificate is required providing information about the energy performance
of the completed property.

Energy performance has been assessed using the SAP 2009 methodology and is rated in terms of the energy
use per square metre of floor area, energy efficiency based on fuel costs and environmental impact based on

carbon dioxide (CO2) emissions.

" f.’ -r‘; [‘I:.J?E.D.‘L ;.t
i
o

o 3
Svey N u...."ljtﬂ‘- 2 e
G a e B it

et e R T A

Vary environmentally friendly - lower CO2 emissions

T ozoma A |
EDL R eEm| o B 83
1 11 - pe :

= == | (eoe0). G

wen) - O

(55-68) D

o R

R R T e,
=20y e i e e @‘a:
(1200 S g R A

Not energy efficient - higher running costs

T EU Directi

Bty

EU Directive
England & Wales 2002/91/EC

The energy efficiency rating is a measure of the The environmental impact rating is a measure of a
overall efficiency of a home. The higher the rating home’s impact on the environment in terms of

the more energy efficient the home is and the lower carbonn dioxide (CO2) emissions. The higher the
the fuel bills are likely to be. rating the less impact it has on the environment.

ARUN DISTRICT COUNCIL BR/201/13/DOC



SAP WorkSheet: New dwelling design stage

Assessor Name: Ondrej Gajdos Stroma Number: STRO006629
Software Name: Stroma FSAP 2009 Software Version: Version: 1.5.0.49

Address : N _ Plot 3, 3 Marine Drive West, Bognor Regis, PO21 ‘

Area(m?) Ave Height{m)
Ground floor (1a) X (2a)
Total floor area TFA = (1a)+(1b)+(1cy+(1d)+{1e)+....(1n) (4)

Dwelling volume {3a)+(3b)+(3c)+(3d)+(3e)+.... (3n) =

>

%]

o
n

L

heating heating
Number of chimneys r 0 I + [ 0 J * I 0 I = | 0 | x40 =
| e I+ [ o |

Number of open flues I 0

Number of intermittent fans
Number of passive vents

Number of flueless gas fires

+

—

o
"

}

Infiltration due to chimneys, flues and fans = (8a)+(8b)}+(7a)+{Tb)+(7c) = 20
If & prassurisation test has been carried out or is intendad, procesd fo (17}, otherwise continue from (8) to (16}
Number of storeys in the dwelling (ns)
Additional infiltration
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction

if both types of wall are present, use the value corresponding lo the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0

if no draught lobby, enter 0.05, else enter 0
Percentage of windows and doors draught stripped
Window infiltration

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

If based on air permeability value, then (18) = [(17) + 20)+(8), otherwise {18) = (1€)
Air permeability value applias Iif a pressurisafion fest has been done or a degree air permeability is being used

Number of sides on which sheltered

Shelter factor

Infiltration rate incorporating shelter factor
Infiltration rate modified for monthly wind speed

[(8)-1]x0.1

0.25-[0.2x(14) + 100] =
(8)+ (10) + (1) + (12) + (13) + (15} =

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

Volume(m?®)

'
i I
.
i
. H

104.55

104.55

m® pér hoir

o
=
©

0

[ o |

ojlofjlolleo o

0.94

0.78

0.73

I Janl Febl Mar] Aprl Mayl JunJ Jul | Aug] Sepl Octl Novl Dec’

Monthly average wind speed from Table 7

(22)m=| 54 | 5.1 I 5.1 | 4.5 | 41 I 39 | 37 | a7 | 42 ] 45 | 48 | 5.1

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

(22a)n1=| 1.35 | 127 ] 1.27 | 1.12 | 1.02 ] 0.98 | 0.92 ' 0.92 j 1.05 | 1.12 I 1.2 | 1.27 l

Stroma FSAP 2009 Version: 1.5.0.49 {SAP 9.90) - http:/fwww.stroma.com
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{3a)

(5)

(6a)

(Bb)

—
-~
o

—

{7)

{Tc)

b
b |
o
>
o
E
Q
o
)
o
©
b 1
3
o
c
=

—
2]
~

9)
{10
(1)

(12)
{13)
(14)
(15)
(18)
(a7
(18)

(19)
)

(21)
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SAP WorkSheet: New dwelling design stage

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
oss | 093 | oes | om2 | o075 | o7 [ 067 [ os7 | 077 | 082 | 088 | oss |

Calculate eHective air change rate for the applicable case
If mechanical ventilation: [::I (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv {equation (N5)) , otherwise (23b} = (23a} Z’(z:’,b)
If batanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h} = [Il(ZSc)
a) If balanced mechanical ventilation with heat recovery (MVHRY) (24a)m = (22b)m + (23b} x [1 — {23c) + 100]
(24a)m=|o]o|o|o|o[o]o|o|o|o|o{oJ (248)
b) If balanced mechanical ventilation without heat recovery {MV) (24b)m = (22b)m + (23b}
(24b)m=ro|o|o|o|o|0[o|o|o|o|o|oJ (24b).
c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b}, then (24¢) = (23b); otherwise-(24¢) = (22b) m + 0.5 x (23b)
(24c)m=|0|0|0|0|o|o|o[0|o|0[0]0[ (24c)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + f(22b)m? x 0.5] :
(24d)rn=| 0.98 | 0.93 | 0.93 ] 0.84 | 0.78 I 0.75 | 073 | 0.73 | 0.79 | 0.84 ] 0.88 I o.gaj (249)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m=| 0.98 | 0.93 | 0.93 | 0.84 | 0.78 | 0.75 ‘ 0.73 | 073 | 079 ] 084 | os8 | 0.93J (25)

it P T I

ELEMENT Gross Openings et Area U-value AXU k-value AXk
area (m?) m?* A m? Wim2K (WIK) kJ/m®K kJ/K

Doors [ 252 | x[ 15 | =] _3m | (26)
Windows Type 1 14z | xWVIH(15)+0.04] = @)
Windows Type 2 xU[1/(1.5 )+ 0.04] = (@7)
Floor e ] x[ o2 |- 382 |

| I
Walls Type? [ s0s | | s | [ 22 | x[ o025 | =[ sar | | | | |(29)
Walls Type2 [ 408 | [ o | [ e | x[ oz ] =[ 100 | [ | [ [29)
WallsType3 [ nazs | [ 600 | [_747_ | x| o025 | = [0 | [ . [(29)
Roof 7 1 [ o ] [ J1x[Coes J=[ 1 | [ b oo

Total area of elements, m? (31)

* for windows and roof windows, use effactive window U-value calculated using formula 1/[( 1//-value)+0.04] as given in paragraph 3.2

* include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =8 (A x U) (26)...(30) + (32) = T
Heat capacity Cm = S(A x k) (28)..(30) + 32)+ (328).32e)= [0 |14)

Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K Indicative Value: Medium ' 250 {35)
For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detalled calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)
if details of thermal bridging are not known (36) = 0.15x (31)
Total fabric heat loss (33y+ (36) = - [ w25 Jen

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5}

Jan Feb Mar | Apr May [ Jun Jul Aug | Sep | Oct Nov { Dec
269 | 2598 | 2541 | 2511 | 27.37 [ 2887 | 3047 | 3217

(38)

(38)m=| 33.98 | 3217 3217 28.87

Heat transfer coefficient, W/K (39)m = (37) + (38)m

(39)m=| 83.23 | 8142 | 8142 | 7812 | 7614 | 7522 | 7435 | 7435 | 7662 | 7812 | 78.72 | 8142
Stroma FSAP 2008 Version: 1.5.0.49 (SAP 9.90) - hitp://www.strama,com’ Average = SUm(39), .2 /12= 78.3age 2 Jf?@)
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SAP WorkSheet: New dwelling design stage

Heat loss parameter (HLP), W/m*K (40)m = {38)m * (4)

(40)m=[ 2.03 | 1.99 ] 1.99 l 1.91 | 1.86 [ 1.83 | 1.81 | 1.81 | 1.87 | 1.91 [ 1.84 j 1.99

Average = Sum(40)..: /12=
Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug | Sep] Oct Nov | Dec
{G1)m=] 31 28 31 30 3 30 3 3 30 3 30 31

Assumed occupancy, N 1.4332
if TEA > 13.9, N= 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.4

if TFAE13.9,N=1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 71.829
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target o

not more that 125 litres per person per day (all water uss, hot and cofd)
|7Jan | Feb I Mar | Apr I May | Jun | Jul | Aug I Sep | Oct ' Nov I Dec
Hot water usage in liires per day for each month Vd.m = factor from Table 1¢ x (43)

(44)m= r79.o1 | 76.14 | 73.27 ] 70.39 | 67.52 | 64.65 | 64.65 | 67.52 | 70.39 [ 73.27-[ 76.14 | 79.01

ik

1.91 (40)

(41)

(42)

(43)

Total = Sum{44)..a = 561.9484 |(44)

Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, T¢, 1d)

(45)m= r117.45, 102.72] 106 [ 92.42 | 88.68 ] 76.52 | 70.91 | 81.37 ] 82.34 | 95.96 | 104.75 l 113.75

Total = Sum{45)s..2 = 1132.854 |(45)

If instantaneous water heating at point of use (no hot water storage), enter 0 In boxes (46) to (61}

(48)m= l?.sz | 15.41 | 15.9 | 13.86 | 133 ] 11.48 l 10.64 ] 12.2 ] 12.35 ] 14.39 | 15.71 | 1?.06J

Water sigrage [0ss!
a) If manufacturer's declared loss factor is known (kWh/day). a8

Temperature factor from Table 2b

Energy lost from water storage, kWh/year {47)x (48) = 0.7452
If manufacturer's declared cylinder loss factor is not known:
Cylinder volume (fitres) including any solar storage within same

if community heating and no tank in dweliing, enter 1 10 litres in box (50)

Otherwise if no stored hot water (this includes instantaneous combi bollers) enter ‘0" in box {50)

Hot water storage loss factor from Table 2 (kWh/litre/day)

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

Jri] etk

Energy lost from water storage, kWh/year ((50Yx (51) x (52) % (83) =

Enter (49) or (54) in (55) 0.7452
Water storage loss calculated for each month " ((56)m = (55) * (41)m

(56)m= Daj | 20.87 | 23.1 |22.36 | 23.1 [ 22.36 | 23.1 | 23.1 I 22.36 | 23.1 | 22.36 | 23.1 l
dedicated solar storage, (57)m = (56)m x [(50) - (H11}] + (50), else (57)m = (56)m where {H11) is from Appendix H

If cylindar contains

(57)m=[ 23.1 | 20.87 ] 23.1 | 2236 | 23.1 | 22,36 ] 23.1 | 23.1 ] 22 36 | 23.1 | 22.36 | 23.14]

Primary circuit loss (annual) from Table 3 360
Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m

(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
(s9)m= [ 30.58 | 27.62 | 2058 | 2059 [ 088 | o© [ o | © | o | soss | 2059 | 3058 |

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(5?)m=|0|0|0|0|0|0|0|0|0‘D

AruStromar ESAR2600. ¥ession: 1.5.0.48 (SAP 9.80) - hitp:/Awww stroma.com

0|

|

(46)

{47)
(48)
{49)

(50)

(1)
(82)
{63)

(54)
(55}

{56)

(57)

(58)

(59)

(61)
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SAP WorkSheet: New dweliing design stage

Total heat required for water heating calculated for each month (62)m = 0.85 x {45)m + (46)m + (57)m + (59)m + (61)m

(62)m= | 171.13] 151.21 I 159,68 | 144.36 | 142.35 [ 98.88 | 94.01 | 104.47 | 104.69| 149.63 ] 156.69 | 167.42 |
Solar DHW input calculated using Appendix G or Appendix H (negative guantity) (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]olo[o|o|o|olo|o|o|oJ
Qutput from water heater

(6a)m= [ 17113 [ 15121 | 159.68 | 144.36 [ 14235 | o K | o [ o [ 14963 [ 1566 | 167.42

(62)

(63)

Output from water heater (annual)..n

Output immersion
am=| o | o | o | o | o |98.88I94.D1|104.47|104.59! 0 { o | o

12424763

{64)

Output from immersion (annualh . 402.0469 |(54)

Heat gains from water heating, KWh/month 0.25 *[0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (58)m ]
(65}m=| 81.99 | 72.84 | 78.10 | 72.28 [ 7243 | 4333 | 4208 | 4554 | 45.26 | 74.85 ] 76.38 I 80.76 J

(65)

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

R
S R

Metabolic gains (Table 5), Wafts
Jan Feb { Mar | Apr May | Jun Jul Aug | Sep| Oct Nov | Dec

(66)m= | 85.29 | B5.99 85.99 85.89 85.99 85.88 | 85.99 85.99 85.99 85.99 85993 | 8599

Lighting gains (calculated in Appendix L, equation L9 or L.9a), also see Table 5
(6?)m=l 27.65 ] 24.56 [ 19.97 | 15.12 | 11.3 | 9.54 | 10.31 ] 13.4 I 17.99 | 2284 | 26.66 [ 28.42 ]

Appliances gains {calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= ,Tas.1s| 187.08 | 182.24 | 171.93 | 158.92 | 146.69 | 135‘52] 13656 | 141.44] 151.75 ] 154.76] 176.99 ]

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= r45.o3 | 4503 | 45.03 | 45.03 l 4503 | 4508 | 45.03 | 4503 | 45.03 l 45.03 | 45.03 [ 45.03 ]

Pumps and fans gains (Table 5a)
(70)m=[710|10[10|1o|1o|10|1o|10[1o|1o|10’10]
Losses e.g. evaporation (negative values) (Table 5)

(79)m= Fma] 5733 | 57.33 | -57.33 | -57.33 | 5733 | 5733 | -57.33 | -57.33 | -57.33 | -57.33 | -57.31]

Water heating gains (Table 5)
(72)m= [?0.21 | 108.54 [ 105.09 | 100.39 [ 97.35 ] 60.18 [ 56.53 | 1.2 ] 62.86 | 100.6 | 106.09 | 108.55I

{(66)m + (B7)m + (68)m + (69)m + (VO)m + (71)m + (72)m

Total internal gains =

(73)m= [ 406.71 | 403.88 IEX [ 371.14 | 351.26 | 3001 | 289.06 [ 2049 | 30599 | 3s8.88 EREE |

Solar gains are calculated using solar fiux fram Table 6a and associated equations to convert to the applicable orientation.

(68)
(67)
{68)
{69)
{70)
7N
{72)

{73)

Orientation: Access Factor Area Flux a_ FF Gains

Table &d m? Table 6a Table 6b Table 6¢ {w)
North  oex[ o7z | x[_eoe | x[_to73 x| o083 o[ o7 ] =[_1ees Joa
North  oex[ o077 | x [ .eos | x[_208 | x[ _o0ss |« [ o7 | =[ sr8e__ 74
North  osx| orr | x| eoe | x[_sea | x[ o8 |« [ o7 | =[  s1es |04
Noth  osx[ o077 | x [ eoe | x [ sesa | x[ 083 I S T [
Noth  oox[ 77 | x [ e0s | x[ 7522 | x| o0es | o7 | =[] 13ees o9
Page 4 of 8
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SAP WorkSheet: New dwelling design stage

15651 |(74)

x
n

3
=g
~

0.63

>

600 | x | 8409

600 | x| 7912

Noth  oox| 017

>

14726 |(74)

x
@
ot

0.63

»

North 0.9x l 0.77

| = | | ] ] x| I
IRl | x| HES =0

Noth  osx[ o7 | x[_eos ] x[ st1s6_| [ oss | x[ o7 ] =[_1uss ju9

North  oox[ o077 | x [ s09 | x [ aroe | x [ o083 | x[ o7 | =[ 7ear Jo#

Noth  osx[ o7z | x [ soe  Jx {248 | x| os3 | [ o7 | =[] 4618 |04

North  osx[ o077 | x [ seos | x[ 1322 | x[ oss U x [ o7 J=[ a8 Joa

Noth  osx[ oz | x[__sos | x [ _sea | x [ oes | x[ o7 J=[_ 1ees |

west o[ o7r | x[ 142 | x[__tesr | x| 03 | x[ o7 ] =[ 12 jeo

west osx[ oar7 | x[ _taz_ | x[_sss2 | x [ oes | x[ o7 ] =[_ 3343 w0

west osx| o7 | x [ a2 | x [ etsr x| 06 "]« [ o7 = _s343 @0

west o[ or7 | x [ a2 | «[_star x| o oo [ o7 =13 oo

west o[ omr | x [ 14z | «[_maz ] x|__oe | x [ o7 ] = ssss  jeo

west osx[ o | x[_ 142 | x[_teos | x[ oss ] x [o7  J=[ o730

west  oox[ o077 | x [ 142 | x [ 11264 | x| 03 N x [ o7 | =[__emm [0

west osx|[ om | «[__1e2 | x[ _ssos | x[ o6 1« [ o7 | = _esos w0

west osx|[ o7 | x| 142 | x[__ms ] x| _oe3 | [ o7 | = sss8 |0

west  oox| o7 | x [ 142 |« [ _4em | x| oes 1 x [ o7 ] =[ _4wr Jeo

west oo omr | x [ 42 | x[ 2471 | x[ oes | x[ o7 | =[__2144 _|&0)

west oex| omr | x[ 142 | x[ 163 | x[ oe T x [ o7 | [ 12 oo

Solar gains in watts, calculated for each month {83)m = Sum(74)m ...(82)m

g3ym= | 37.21 | 7182 | 115.43 | 181.03 | 236.52 | 25723 | 22502 | 100.67 | 14035 | 869 | 4605 | 30.Bil (83)

Total gains — internal and solar (84)m = {73)m + {83)m , watts

(@4)m= |ﬂ3.92| 4752 | 506.42 | 55217 | 587.79 | 557.34 | 534.08 | 494,57 | 44634 | 445.78 ‘ 427.25 | 4zaﬂ (84)

Temperature during heating periods in the living area from Table 8, 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

(6im=| o098 | 008 | 09 | 093 | 084 | 072 | 053 | 057 | 083 | 093 | 098 | 098 (86)

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

(87)m=|21|21]21l21|21|21|21|21|21|21|21|21J (87)

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

(ss)m=[ 19.32 [ 19.35 I 19.35 | 19.4 | 19.44 | 19.45 | 19.47 I 19.47 | 19.43 | 19.4 ] 19.38 | 19.3ﬂ (88)

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

(89)m=| 0.98 | 0.87 | 0.95 | 0.9 | 0.78 | 06 | 035 | 038 | o7 ] 09 | o097 | o.eaJ (89)

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

(90jm= | 19.32 | 1035 | 1935 | 104 | 1944 | 1945 | 1947 | 10.47 | 1943 | 194 | 1938 | 1935 (80)
fLA = Living area + (4} = 0.56 (1)

Mean internal temperature (for the whole dwelling) = fLA x T1+{1-fLA)x T2

(92)m= | 20.26 | 2028 | 2028 | 203 | 2031 | 2032 | 2033 [ 2033 | 2031 | 203 | 2029 | ZO.ZBJ (92)

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

(93)m=l 20.26 | 20.28 | 20.28 ] 20.3 | 20.31 | 20.32 | 20.33 | 20.33 ] 2031 [ 20.3 | 20.29 | 20.25d (83)

Page 5 of 8
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SAP WorkSheet: New dwelling design stage

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
I Jan l Feb ! Mar | Apr I Mayl Jun | Jul ’ Aug I Sep I Oct I Nov | Dil

Utitisation factor for gains, hm:

(94)m= ro.gs | oer | oss | os2 | os2 | os7 | o4s | 049 [ o7e l 0g2 | oe7 | o.gaJ (94)
Useful gains, hmGm , W = (94)m x (84)m
(85)m= ’ 435.44 | 483.11 | 48481 | s07.77 | 48077 | 373.13 | 24482 | 24247 | 35198 | 41118 | 41519 | 420.53J (35)

Monthly average external temperature from Table 8 ,

(96)m= r as | s | 68 | 87 | 117 | 148 | 169 | 169 | 143 | 108 B [ 49 | (96)
Heat loss rate for mean internal temperature, Lm , W =[{39)m x [(93)m- (96)m ]

(97)m= |7311.39] 1243.73 | 1097.47 | 906.07 [ 655.84 | 430.29 [ 25477 | 25477 | 46047 | 742.02 ] 1059.23 | 1251.67
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (85)m] x (41)m

(98)m= [ 652.05] 524.58 | 455.52 | 286.77 | 130.25 l 0 | o | o I 0 | 246.16 | 463.72 ] 618.52

Total per year {KWhiyear) = Sum{88).ss. = 3377.6 |(98)
Space heating requirement in kWh/m?/year (99)

(97

Space heating:

Fraction of space heat from secondary/supplementary system 0 {201)
Fraction of space heat from main system(s) {202)=1-(201)= 1 (202)
Fraction of total heating from main system 1 (204) = (202) x [ - (203)] = 1 {204)
Efficiency of main space heating system 1 363 (206)
Efficiency of secondary/supplementary heating system, % 0 {208)

I Jan I Febl Marl Apr ] Mayl Jun ' Jul I Augl Sepl Oct | Novl DecJ kKWh/year
Space heating requirement (calculated above)
ﬁsz.oa | 524.58 | 455.52 | 286.77 | 13025 | o | o | o | o | 246.16 | 46372 | 61852 |

(211)m = {[(98)m x (204)] + (210)m } x 100 + (206)
F79.63| 14451 l 125.49[ 79 | 3588 | 0 [ 0 [ 0 | 0 | 67.81 |127.74 | 170.39

Total (kWhiyear) =Sum(211), (. .~ 930.46 ](21 1)

{211)

Space heating fuel (secondary), kWh/month
= {[(98)m x {201)] + (214) m } x 100 + (208)
(215;mo|o]o|o|o|o|o|0]o|o[olo '

Total (kWhiyear) =Sum(213}, ,,, .~ 0 1{215)

Water heating
Output from water heater (calculated abgve)

171.13| 151.21 { 159.68 | 144.36 | 14235 l 0 I 0 [ 0 | 0 [ 149.63 | 156.691 167.42
Efficiency of water heater 195.98 J(216)
(217)m=r195.95| 195.98 | 195.98 | 195.98 | 195.98 | 195.98 | 185.98 | 195.98 | 19598 | 19598 l 195.98 | 195.98 (247)
Fuel for water heating, kWh/month
(219)m = (64)m x 100 + {217)m .
(219)m{ 87.32 | 7745 | 81.48 | 73.66 I 72.63 l 0 } 0 [ 0 ] 0 [ 7635 | 79.95 | 85.43

Total = Sum(2198a), ,, = £33.96 |(219)
Water heating reguirement {immersion
0 I 0 ] 0 0 0 ( 98.88 | 94.01 ] 104.47 | 104.59] 0 | o | o
Efficiency of water heater (Immersion} 100 (216)
Page 6 of 8



SAP WorkSheet: New dweiling design stage

(217)m=r0|o‘o|olo]1oo|1oo|1ou|1oo|ololOJ (217)

Fuel for water heating (Immersion), KWh/month

(219)m = [ (64)m + (218) m | x 100 + (217)m
2igyme 0 o | o | o | o | o888 | s4.01 | 104.47 | 10468 [ 0 | o | o
Total = Sum(219a), ,, = 402.05 l(219)
kWhiyear kWh/year

Annual totals
Space heating fuel used, main system 1 930.46
Water heating fuel used

Water heating fuel used (Immersion) 402.05

Electricity for pumps, fans and electric keep-hot

sum of (230a)...{230g) = (231)

Total electricity for the above, kWh/year

Electricity for lighting (232}
Fuel Fuel Price Fuel Cost
kWhfyear (Table 12) £lyear

Space heating - main system 1 @1 x x 0.01= (240)

Space heating - main system 2 (213) x E x 0.01= Ii](zzn)

Space heating - secondary (215) x I’_—_T__J x 0.01= Il—_l(z4z)

Water heating cost (other fuel) {219) x 0.01= (247)

Water heating cost (Immersion) (219) x 0.01= (247)

Pumps, fans and electric keep-hot (231} x 0.01= ll—l(z;g)

price according to Table 12a

(if off-peak tariff, list each of (230a) to (230g) separately as applicable and apply fue!
{2 x 0.01=

Energy for lighting 32)

—

250)

:
i

Additional standing charges (Table 12) 251)
Appendix Q items: repeat lines (253) and (254) as needed
Total energy cost (245)...(247) + (250)...(254) =

Mt Rrw

Energy cost deflator (Table 12) {256)

Energy cost factor (ECF) ((255) x (266)) + [(4) + 45.0] = (257)

SAP rating (Section 12)

Energy Emission factor Emissions

kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) (211) x = (261)
Space heating (secondary) @18) x E = E(zss)
Water heating (219) x = (264}
Water heating (Immersion) 219) x = (264)

AronSitema ESAF 2009, Version: 1.5.0.49 (SAP 8.90) - hitp:/fwww.stroma.com Page 7 of 8
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SAP WorkSheet: New dwelling design stage

Space and water heating {267%) + (262) + (263) + (264) =

Electricity for pumps, fans and electric keep-hot ~ (231) x 0.517 =
(232) x 0.517 =

I
e

Electricity for lighting

Total CO2, kglyear sum of (265}...(271) =

CO2 emissions per m* (272)+ (4) =

E! rating (section 14)
Energy Primary
kWhfyear factor

Space heating (main system 1) (211) x 2.82 =

Energy for water heating (219) x 2.92 =

Space heating {secondary) (215) II] =
| 202 |

Energy for water heating (Immersion) (219} x 2.92 =

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

Electricity for pumps, fans and electric keep-hot {231) x 2.92 =

Electricity for lighting (232) » [II

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

ililel:

‘Total Primary Energy

Primary energy kWh/m?/year (2r2)+ (4)=

Stroma FSAP 2009 Version: 1.5.0.49 (SAP 9.90) - http:/fwww.stroma.com
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1016.68 (265)
{267)

100.98 (268)
1117.64 (272)
27.26 (273)

3 (274)

P. Energy
kWh/year

2716.93 {261)
(255)
1851.18 {264)
1173.98 (264)
5742.09 (265)
(287)
570.33 (258)
631242 (272)

153.96 (273)
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Dwelling type: Enclosed end Ground floor Fiat

Plot 4

3 Marine Drive West Date of assessment: 08 August
Bognor Regis Produced by: Ondrej Gajdos
PO21 Total floor area: 40 m?

This is a Predicted Energy Assessment for a property which is not yet complete. [t includes a predicted energy
rating which might not represent the final energy rating of the property on completion. Once the property is
completed, an Energy Performance Certificate is required providing information about the energy performance

of the completed property.
Energy performance has been assessed using the SAP 2009 methodology and is rated in terms of the energy
use per square metre of floor area, energy efficiency based on fuel costs and environmental impact based on

carbon dioxide (CO2) emissions.
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Very ensroy efficient - ower running costs Very environmentally friendly - lower CO2 emissions

ity 3’; {82 plus) A

{81-91) 3

“wesn . . ©

T v srimrm ot ) ks 3 ot o

Not energy efficient - higher running costs

EU Directive [
England & Wales 2002/91/EC

The energy efficiency rating is a measure of the The environmental impact rating is a measure of a
overall efficiency of a home. The higher the rating home's impact on the environment in terms of

the more energy efficient the home is and the lower carbonn dioxide (CO2) emissions. The higher the
the fuel bills are likely to be. rating the less impact it has on the environment.
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SAP WorkSheet: New dwelling design stage

Assessor Name: Ondrej Gajdos Stroma Number: STRO006629

Software Name: Stroma FSAP 2009 Software Version: Version: 1.5.0.49

Plot 4,3 Marine Drive West, Bognor Regis, pO21 7 o o 7

-

Address

Area(m?) Ave Height(m) Volume{m?)

Total floor area TFA = (1a)+(1by+(1c)+(1dy(1e)t....(1n) (4)

(3a)+(3b)+(3c)+{3d)+(3e)+...(3n} =

Dwelling volume 5)

i

G sscondary other T Tietal | e per hour
heating heating

Number of chimneys m T o ] [ o
Number of open flues f 0 J + |ﬁ 0 J + r

Number of intermittent fans

{6a)

{60)

]
—
[=]

L1

=
(4]
—

Number of passive vents (7b)
Number of flueless gas fires {7¢)

Air changes per hour

) I
i

Infiltration due to chimneys, flues and fans = (Bay(Eb)+{7ay(7o)+(7e) = 0 +(5)=

If a pressurisation test has been carried out or is intended, proceed to (17}, otharwise continue from (8) ta (16)

Number of storeys in the dwelling {ns)

Additional infiltration

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction
if both fypes of wall are present, use the value corresponding to the greater wall area (after

deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0

If no draught lobby, enter 0.05, else enter 0
Percentage of windows and doors draught stripped
Window infiltration

infitration rate

(e
{10)

(1%

[(9)-1]x0.1 =

(12)
(13)
(14}

(15)
(16)

0.25- [0.2 x {14) + 100] =
@)+ (10) + (11} + (12) + (13) + (13) =

olloflofie|le ojlo]lo I
C

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 15 (17}
If based on air permeability value, then (18) = [(17) + 20}+(8), otherwise {18) = (16} 0.95 {18)
Air permeabllity value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides on which sheltered 3 (19}
Shelter facior (20) = 1-{0.075x(19)} = 0.78 (20)

Infiltration rate incorporating shelter factor
Infiltration rate modified for menthly wind speed
rJanl Feb] Marl Aprl May] Jun| Jui ! Augl Sep| Octl Nov| Deil

Monthly average wind speed from Table 7
(22)m=rs.4 = [ 54 | 45 [ 4 | 30 | a7 | a7 | 42 [ 45 | 48 | s J

Wind Factor (22a)m = (22)m + 4
(22z)me] 1.35 | 127 | 127 [ 112 | 102 [ ose | os2 | 092 | 105 | 142 [ 12 | 1.27J

Stroma FSAP 2000 Version: 1.5.0.48 {SAP 9.80) - hitp://www.stroma.com Page 10f 8
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SAP WorkSheet: New dwelling design stage

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m :
oge | 093 | o3 | 082 | o7s | ori [ 068 | 0.8 | o7 | o082 | oss | 093 |

Calculale efactive air change rate for the applicable case
If mechanical ventilation: |j:[(23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation {N5)), otherwise (23b) = (23a) [Il(zg,b)
if batanced with heat recovery: efiiciency in % allowing for in-use factor (from Table 4h} = E(ZSC)

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 - {23c) + 100]
(24a)mro|o|o|o|o|o|o|o|o[o]0|oJ (243)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)mr0‘0|0IOI0]010|0|0|0|0|0J (24b)
c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 » (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 » (23b}
(24c)m=r0|o|o|o|o|o|ol0|0l0|0|0J (24¢)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]
(24d)m=r 099 | 094 | o004 | o4 | o7a | o7s | 073 | o7s | os | o84 [ oea | o.gu (244)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m= Weg | 00s | oss | oss | o7e | o7e | o073 | o7s | os | o84 | oes | 0.94J

© manen e e

e - s -

ELEMENT Gross Openings Net Area U-value AXU k-value
area (m?) m? A m? Wim2K {(W/K) kdim=K

Doors 22 | «[_15 1= _3m ]

Windows Type 1 XK 1.5 )+ 0.04] = @n’
Windows Type 2 X1/ 1.5 )+ 0.04} = 27)
Floor a0 | <[ 02 | s 1 L B
walls Typet [ 25 | [_s4 | |24 "]« [ o2s | =[ se2 | [ |

WalsType2 [ 588 | [ o | [ _58 o« [ oar | =[ 188 | o ]

walls Type3 [ 632 | [ 60 | [z | «[ 0z | =L 256 | | ] | }(22)
Roof = 1 [_e | 7 ] ~xL o5 | = 15 | | |

Total area of elements, m? (3

* for windows and roof windows, use effective window U-value celcuiated using formuia 1/j(1/U-value)+0.04] as given in paragreph 3.2

 include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K = S (A x U) (26)..30) + {32) = [ oaer oo

Heat capacity Cm = S(Ax k) ((28)...(30) + (32) + (32a)...(328) =
Thermal mass parameter (TMP = Cm + TFA) in kJim*K

For design assessments where the datails of the construction are not known precisely the indicat]
can be used instead of a detaifed calculation.

Thermal bridges : S (L x Y} calculated using Appendix K
if datails of thermal bridging are not known (36) = 0.15x {31}

Total fabric heat loss ' (33) + (36) = [ s |on

(38)m = 0.33 x (25)m x (5)

Indicative Value: Medium

ve values of TMP in Table 1f

Ventilation heat loss catculated monthly
Jan Feb | Mar | Apr May | Jun Jul Aug | Sep| Oct Nov | Dec
n302 | 3154 | 3154 | 2828 | 26.34 | 2543 | 2457 | 24.57 | 26.81 2828 | 29.86 [ 31.54

{28)

(38)m=

Heat transfer coefficient, W/K {39}m = (37) + (38)m

(39)m= |732.19 | so.at | 8041 | 7715 | 7521 | 743 | 7344 | 73.44 | 7567 | 7715 | 7873 | s0.41

Average = SUM(38}.x /12= 77.3Bage 2 J,f?gq)

Stroma FSAP 2008 Version: 1.5.0.49 (SAP 9.90) - hitp:/Aww stroma.com
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Heat loss parameter (HLP), Wim2K (40)m = (39)m + (4)

(40)m= |7.05 | 20t | 201 | 183 | 188 I 186 | 184 | 184 l 189 | 1.93 | 197 I 2.0
Average = Sum(40) .« 112= 1.93 {40)

Number of days in month (Table 1a)
Jan Feb | Mar | Apr May | Jun Jul Aug | Sep | Oct Nov | Dec
28 31 30 3 30 3 k] 30 31 30 31

(41)

{41)m= 31

Assumed occupancy, N m {42)
FTEA > 13.9, N=1+ 176 x[1- exp(-0.000349 x (TFA -13.9)2)) + 0.0013 x (TFA -13.!|

fTEAE13.9, N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)

Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use farget o
not more that 125 litras per person per day (all water use, hot and cold)
rJan | Feb I Mar | Apr ‘ May| Jun | Jul l Aug | Sep | Qct l Nov | Dec I

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

(44)m= I?s.zf | 75.43 | 72.58 | 69.74 | 56.89 | 64.04 | 64.04 [ 66.89 | §9.74 | 72,58 | 75.43 | 78.27

Total = Sum(d4)1.z = 853.9007 l(44)

x Vd,mxnmxDTm/ 3600 kWh/month (see Tables 1b, 1c, 1d)

Energy content of hot water used - calculated monthly = 4.190

(45)m=r115.36| 101.77 | 105.01 ‘ 91.55 | 87.85 | 75.81 | 70.24 | 80.61 | 81.57 | 95.06 | 103.77 | 112.68
Total = SUM(45}.02 = 1122.2771__|(48)
IF instantaneous water heating at point of use (no ot water storage), enter 0in boxes (46) to (61) '

(46)m= | 17.45 | 1526 [ 1578 | 1373 | 138 | 1137 | 1054 | 1200 | 1224 | 1426 | 1557 l 169 | (45)
Waier siorage l0ss:

a) If manufacturer's declared loss factor is known (kWh/day): (47)
Temperature factor from Table 2b (48)
Energy lost from water storage, kWh/year (47) % (48) = (49)
If manufacturer's declared cylinder loss factor is not known:
Cyiinder volume (litres) including any solar storage within same [j‘___l (50)
If community heating and no tank in dwelling, enter 110 litres in box (50)
Otherwise if no stored hat water (this includes instantangous combi boilers) enter ‘0’ in box (50)
Hot water storage loss factor from Table 2 (kwWh/iitre/day) Ej: (51)
Volume factor from Table 2a 0 (52}
Temperature factor from Table 2b 0 (53)
Energy lost from water storage, kWh/year ((50) x (51} x {52) x (53) = 0 (54)
Enter (49) or (54) in (55) 0.7452 {55)
Water storage loss calculated for gach month {(56}m = (55) % (41)m
(s6im= | 23.1 | 2087 [ 231 [ 2236 | 23 | 2236 | 234 | 231 | 2238 | 23 | 2236 | 23 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), slse (57)m = {56)m whare (H11) is from Appendix H
@nm= [ 231 | 2087 | 21 [ 2236 | 231 | 2238 [2a1 | 21 | 23 [ 231 | 2236 | 231 | (87)

Primary circuit loss (annual) from Table 3 : : (58)

Primary circuit loss calculated for each month (59)m = (58) + 365 * (41)m
{modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

(59)m= W.ss [ 2762 [ 3088 | 205 | 308 | o [ o K | o | 3058 | 2059 | 3058 | (59)

Combi loss calculated for each month (81)m = (60) + 365 x {41)m
(61)m=ro‘o|o|o|o|o10[0|o|oio|0J (61)

Page 3of 8




Heat gains from water heating, kWh/month 0.25 “[0.85 x (45)m + (61)m] + 0.8 X [(46)m + (57)m + (59)m ]

SAP WorkSheet: New dwelling design stage

Total heat required for water heating calculated for each month (62)m = 0.85 ¥ (45)m + (48)m + (B7)m + (59)m + (61)m

(62)m= Wma] 150.25 | 158.69 | 1435 [ 141.52 | s8.16 | 5335 | 10371 | 103.93 | 148.74 | 155.71 | 166.35 | (62)
'0' if no solar contribution to water heating)

Solar DHW input calculated using Appendix G or Appendix H {negative quantity) (enter
(add additional lines if FGHRS and/or WWHRS applies, seé Appendix G)

(63)m=ro|o|0|0lo|o|o|o|o|o‘o]oJ (63)
Output from water heater
(64)m= |T70.03| 150.25 | 158.69 | 1435 | 152 0 | o | o K | 14874 | 155.71 | 165.35

Output from water heater {annual):. 12348043 |(54)

Output immersion
(64)m=r0 HE | o | o BE |QB.16|93.35|103.71l103.931 o | o | o

Output from immersion {annual}. .z 389,142 l(54)

(65)m= |Tn.ea | 7262 | 77.86 | 72 | 7215 | 43.00 ] 4184 | 4528 | 4501 | 7455 | 76.06 | 80.41 l (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts

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

(66)m= | 84.38 | 8438 | 84.38 | 8438 | 84.38 | B438 | 84.38 8438 | 8438 | 84.38 | 84.38 | 84.38 (66)
Lighting gains {calculated in Appendix L, equation LS or L9a), also see Table 5
(67)m= | 27.09 [ 2406 | 1957 | 1481 l 11.07 | 935 | 101 | 1313 | 1762 ] 22.38 [ 26.12 | 27.34J (87)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= Femsg] 183.28 | 178.53 | 16843 | 15569 | 143.71 | 1357 [ 13362 | 138.56 | 148.66 | 16141 | 173.39 | 68)
Cooking gains {calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= f44.s4 | 44,84 | 44.84 | 44.84 | 44.84 | 44,84 l 44.84 I 44.84 I 44.84 | 44.84 | 44.84 I 44‘&' (69)
Pumps and fans gains {Table 5a)
(70)m=r10|10|10{10'10]10'10]10I1OI1OI1D|1OJ (70)
Losses e.g. evaporation {negative vaiues) (Table 5)
(71)m= r-ss.zs | -56.25 | .56.25 | -56.25 | -56.25 | -56.25 | -56.25 ] -56.25 | -56.25 | -56.25 ] -56.25 | -ss.zsj (7%)

Water heating gains (Table 5) .
(72)m= |709.72| 108.07 | 10465 | 100 | o508 | o8 | 5623 | s0es | 6251 | 1002 | 105.64 | 103.@ (72)

(66)m + (67)m + (68)m + (89)m + (70)m + (71)m + (72)m

Total internal gains =
(73)m= 401.17| 398.37 | 385.72 | 366.21 | 346.71 | 295.87 | 285.01 ] 290.79 | 301.67 I 354.21 ‘ 376.13 | 392.28J

LF o aeat s L TS [ N

(73)

et et e TR P UL TR R A

Solar gains are calculated using solar flux from Table 6a and associated equations to convert 1o the applicable crientation.
Orientation; Access Factor Area Flux o_ FF Gains
Table 6d m? Table 6a Table 6b Table 6c (W)

»

[ o7 | 1996 |(74)
x [ or ] = 3789 |(74)
|
]
|

x [ 073 | x [ os3 r[_

x [ o7 = e1ee  Joa
L
L

x [ 2036 | x[__os3
[ s331 | x| _ o8
x [ sass | x[_ o083
x [ 7522 | x 083

Noth  oex[ o077 | x|
North  osox[ o077 ] x| e00
L
L

>

North O.Qxﬁ 0.77 J
Norh  oox[ 077 i

North 0.9% r 0.77 J

[ o7 10169 |(74)
13900 |(74)

>

I | | I | I | I

x| o7

=
A

-om
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15651 |(74)

14726 |74
11458 |74)

Noth  ogx[ o077 | x| 609 )« [ seoe | x M oes | x[__07
Noth  oex[ o7 | [ 609 x [ 7002 | * o3 |+ [ o7
Noth  oex| 077 IR | 608 | [ 156 R [ o3 ) x [ o7

Noth  oex[ o7z | x[_e00 | * [ atoe | x [ 08 R = 7647 |(74)
North  oex| o077 | x[ _sos | > ™ zeer | x[_oes |~ 07 = 2618 |(74)
Noth  osx| omr | x[__s0e |~ ™ a2z | x[_oes |~ 07 = 246 |(74)
North  oex[ o077 | x [ 6oe | x [ ees | x [ o | * 07 = 1665 |74
West o[ omm | x re | [ resr | x[__oe ] ox 07 = 1749 |(80)
west osx[ 077 x s |« .52 | x [ os3 X 07 = 339 |(60)
West  08x[ 077 x aa | x[_esr | x [ o063 x 07 5419 |(80)

8046 |(80)
o789 |(80)
10215 |(80)

9914 |(80)
8629 |(80)
pa78 _|(80)
4129 |(60)
2175 |(80)

Ead

as | x[_9oa |~ [ os3
R [ o3
as | x[_1eos | x [ os3
e | o« [ 128 | > [ oe3
yas | x[_wos | = [ oss
as | x[ s |~ [ o063
e | x [ ot | * [ oss
e | x| 2am | x [ oss

>

West 0.6x r 077
West 0.9 r 0.77
West 0.9x r 0.77
west oex[ 077
West 0.9x% l—_ 0.77
West 0.9x r 0.77
west oex| 077

west o[ 077 ] x

o
=
]

]}

n

IEEEARREEEEREREREEE

>

b4
>
"

»
~
(1]

o

SEEEERSEEREEEEE

b3

>

A O O
I A I o

AN

AREEEENEEEN

west oox| o7 | x[ 14 | x [ ese | x[__oes x 07 = 1443 |(80)

Solar gains in watts, calculated for each month (83)m = Sum{74)m ...(82)m

@3)m= | 3746 | 7179 | 116.18 | 182.15 | 23788 | 258.65 | 2464 | 20087 | 141.25 | 8747 | 4635 | 31.0U (83)

Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= We.ez | 470.17 | st | 548.35 [ s84.59 | 554.52 | 53141 | 49168 | 442.52 | 441.68 | 42248 | 423.3ﬂ (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=| 0.98 0.98 0.96 0.93 0.84 0.71 0.53 0.57 0.82 0.93 0.97 0.98 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)

(87)m=| 20 [ 2 EE HE | 2 | 2 l 21| 2 | = I HE | 214] (87)
Temperature during heating periods in rest of dwelling from Table 8, Thz {°C)

(88)m= Fg.a | 1833 [ 103 [ 1930 | 142 [ 19.04 [ 1945 | 1045 [ 1941 | 1930 | 103 | 19.33J (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m= ro.ga ] 097 | .95 | 0.9 l 077 | 0.58 ‘ 0.35 | .37 ] 072 | 0.9 l 0.96 ] O.QLl (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)

(80)m= r19.3 | 19.33 | 19.33 | 19.39 1 19.42 I 19.44 | 19.45 i 19.45 | 19.41 | 1839 | 19.36 | 19.33 (90}

fLA = Living area + (4) = 0.57 !(91)

Mean internal tempelrature (for the whole dwelling) = LAx T1 + (1 —fLAYx T2 I
(82)m= rzo.zs | 20.29 | 20,29 | 20.31 | 20,33 ] 20.34 ] 20.34 | 20.34 | 20.33 | 20.31 | 203 ] 20.29J (92)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m= Fo.za | 2020 | 20.29 [ 20.31 | 2033 | 2034 | 20.34 ] 20.34 | 2033 | 20.3% ‘ 203 | 20.29 l (93)
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SAP WorkSheet: New dwelling design stage

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, s0 that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a
Dan | Feb l Mar l Apr | May | Jun | Jul l Aug | Sep l Oct | Nov I Deﬂ

Utilisation factor for gains, hm:

(94)m= |Tga [ oo | oss [ o | o [ oe7 | o04s X [ ore | 0%2 | oe7 | osee J (94)
Useful gains, hmGm , W = (94)m x (84)m

(95)m= Fao | 45784 ] 479.96 | 503.08 | 476.18 | 369.43 | 242.72 | 24034 | 348.24 | 406.67 ] 410.23 | ‘”5'2il (85)
Monthly average external temperature from Table 8

(96)m= F.s | 5 l 6.8 ‘ 87 | 17 [ 146 | 169 1 16.9 | 143 | 10.8 l 7 ‘ 4.9J (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(O7)m= ﬁsa.aﬂ 122957 | 1084.84 | 896.08 | 648.92 | 426.13 | 25275 [ 25275 | 455.95 | 734.06 '1047.36' 1237.61 (97)

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (85)m] X (41)m
(88)m= [?44.96 | stes | 450.03 | 28296 | 12852 | O l o | o | 0 | 24358 ] 458.74 l 611.86

Total per year (kWhiyear) = Sum{98).ss.02 = 3339.25 |(95)
83.48 (29)

Space heating requirement in kWh/m*/year

PP -
[A

Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202)=1-~(201) = 1 (202)
Fraction of total heating from main system 1 (204) = {202) % [1 - (203)] = 1 {204)
Efficiency of main space heating system 1 362.54 {206)
Efficiency of secondary/supplementary heating system, % ] (208)
man | Feb I Mar l Apr | May | Jun | Jul l Aug | Sep I Oct ‘ Nov I Dec kWh/year

Space heating requirement (calculated above)

|TM.QG| 5186 | 450.03 [ 282.96 l 128.52 ‘ 0 | o | o | o | 24358 | 458.74 | a11.ai|
(241)m = {{(98)m x (204)] + (210)m } x 100 + (206) (211)
|T77.9 | 14305 | 12413 | 78.05 | 3545 | o | 0 | 0 I 0 | 67.19 l 126.53 | 168.77
Total (lkWhiyear) =SUm{211}, s, $21.07 l(211)

Space heating fuel (secondary), kwWh/month
= {[(98)m x (201)] + (214) m } x 100 + (208)
(215)m=|70|.0|0|o|0|0|o|o|0|o|0|0

Total (kWhiyear) =8um(215), 4047 0 |(215)

Water heating
QOutput from water heater (calculated above)
|770.03| 150.25 | 158.69 | 1435 14152 | O |

o | 0 | 0 |148.74l155.71|166.36

195.98 J(zwe)

Efficiency of water heater
(217)m=| 195.93] 195.98 | 195.98 ] 185.98 | 195.98 | 195.98 | 195.98 ] 195.98 | 195.98 | 195.98 | 195.98 | 195.98 (217)
Fuel! for water heating, kWh/month
{219)m = {64)m_x 100 + (217)m )
(219)m=| 86.76 | 76.66 | 80.97 | 73.22 | 72.21 | 0 | 0 | 0 l 0 | 75.89 l 78.45 | 84.88
Tolal = Sum{213a), ,; = 630.05 (219)
Water heating requirement (immersion
o | o | o | o 0 |93.15|93.35|103.71|103.93‘ o | o K
Efficiency of water heater (Immersion) 100 (216)
Page 6 of 8
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—

(217)mrol0]0]0'0‘100‘1{}0|100|100|0|0|0J 217)
Fue! for water heating (Immersion), kWh/month

(219)m = [(64)m + (218} m]X 100 + {217)m
(219)m={70 | o 0 o | o

| 98.16 | 93.35 |103.71 | 103.93'1 0 l 0 l 0
Total = Sum(219a), ., = 200.14

kWh/year kWh/year
921.07

218}

L

Annual totals

Space heating fuel used, main system 1
Water heating fuel used

Water heating fuel used (immersion} 399.14

Electricity for pumps, fans and electric keep-hot

Total electricity for the above, kWh/year sum of (230a)...(230g) = (231)
Electricity for lighting 161.35 {232)
Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £iyear
Space heating - main system 1 @211) «x x 0.01= (240)
Space heating - main system 2 (213) x II‘ x 0.01= Emn
Space heating - secondary (215) x [:E x 0.01= LT__T:'(:MZ}
Water heating cost (other fuel) (219) x 0.01= (247)
Water heating cost (Immersion) {218) x 0.01= (247)
Pumps, fans and electric keep-hot (231) x 0.01= Emm

(if off-peak tariff, list each of (230a) to (230g) separately as applicable and apply fuel price according to Table 12a
Energy for lighting (232) 11.46 x 0.01= 21.93 (250)

:
it

Additional standing charges (Table 12) 251)

Appendix Q items: repeat lines (253} and (254) as needed

Total energy cost {245)...(247) + (250)...(254} = {255)

i

VAT [ L
gl BT RN Sy

i
i
4

¥

l IHH ;
d P
vk

[

. 4 .
i e
4 R

—
[x*]
(5]
(82
—

Energy cost deflator (Table 12)
(257)

[(255) x (256)] + [(4) + 45.0} =

Energy cost factor (ECF)
SAP rating (Section 12)

P

81.0688

[ - S——

(258)

P
i

i
4

Energy Emission factor Emissions

kWhiyear kg CO2/kWh kg CO2/year
Space heating (main system 1) (211) x = (251)
Space heating (secondary} (215) x E = L_—:_o__j(zss)
Water heating (219) x = (264)

Water heating (Immersion)

Page 7 of 8
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Space and water heating

Electricity for pumps, fans and electric keep-hot
Electricity for lighting

Total CO2, kgfyear

CO2 emissions per m?

El rating (section 14)

Space heating (main system 1)

Space heating (secondary)

Energy for water heating

Energy for water heating (Immersion)

Space and water heating '

Electricity for pumps, fans and electric keep-hot
Electricity for lighting

Total Primary Energy

Primary energy kWh/m?lyear

{2B1) + (262) + (263) + (264) =

(231)

(232)

Energy
kWh/year

(211)
(215)
(218)

(219}

(261) + (262) + (263} + (284) =

(231)

(232)

X

X

X

X

X

X

4

X

ARUN DIGtrOTTRREABR200 36 sion: 1.5.0.49 (SAP 9.80) - htp:/iwww stroma.com

0.517

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

(272) - (d) =

Primary
factor

2.92

Ohl B

il

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

(272) + (4) =

——
o5 e
(272)
(273)
P. Energy
kWhyear
‘—___I___—I(zss)
(264)
(265)

(257)
(268)
(272)

(273)
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|
Plot 5, ) Dwelling type: Enclosed end Mid floor Flat |
3 Marine Drive West Date of assessment: 08 August 2013
Bogznor Reqgis Produced by: Ondrej Gajdos
PO21 Total floor area: 48 m?

This is a Predicted Energy Assessment for a property which is not yet complete. It includes a predicted energy
rating which might not represent the final energy rating of the property on completion. Once the property is
completed, an Energy Performance Certificate is required providing information about the energy performance
of the completed property.

Energy performance has been assessed using the SAP 2009 methodology and is rated in terms of the energy
use per square metre of floor area, energy efficiency based on fuel costs and environmental impact based on
carbon dioxide (CO2) emissions.

S A N T e T T U

Vary environmentally friendly - lower CO2 emissions

(92 plus) /B
(8191} . 86

+ s e & b ——gl At Y Toe TC e
. N

Tesen. o G,

TN -

R

(55-68) D

o ——1 aae—~ - o e mnpe v e

Faesy . B

L i ik

Not environmenially friandly - higher CO2 emissions
. EU Direclive [[FZ EU Directive [
England & Wales 2002/91/EC England & Wales 2002/91/EC B3
The energy efficiency rating is a measure of the The environmental impact rating is a measure of a
overall efficiency of a home. The higher the rating home's impact on the environment in terms of
the more energy efficient the home is and the lower carbonn dioxide (CO2) emissions. The higher the
the fuel bills are likely to be. rating the less impact it has on the environment.
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SAP WorkSheet: New dwelling design stage
Assessor Name: Ondrej Gajdos Stroma Number: STRO006629

Software Name: Stroma FSAP 2009 Software Version: Version: 1.5.0.4
Address : Plot 5, 3 Marine Diive West, Bognor Regis, PO21 .

Area(m?) Ave Height{m) Volume(m?)

Ground floor (1a) X (28) = 1152 (3a)

Dwelling volume (32)+(3b)+(3c)+{3d)+{3e)+.....(3n) = 115.2 (5)
“imain | ‘secondary other T 'total B " 'm* per hour
heating heating
Number of chimneys 0 + 0 + o | = [ o | x40 = II‘(Ba)
Number of open flues [ 0 1 * | 0 J + I 0 J = r 0 ] x20 = ’j(sb)
Number of intermittent fans x10 = (7a)
Numnber of passive vents |II(?b)
Number of flueless gas fires x40 = II'WC)

Air changes per hour

+(3)= 017 (8)

»

—

(=]
1|

Infiltration due to chimneys, flues and fans = (Ba)H(ED+(Tap{7h)+{7c} =
If & pressurisation test has been carried out or is infended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)
Additional infiltration [($)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 {11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12)
If no draught lobby, enter 0.05, else enter 0 ) {(13)
Percentage of windows and doors draught stripped ) (14)
Window infiltration 0.25-[0.2x (14)+100Q] = C (15}
Infiltration rate (8) + (10) + (1) + (12} + (13} + {15) = 0 (16)
Air permeability value, 50, expressed in cubic metres per hour per square metré of envelope area 15 (17}
If based on air permeability value, then {18) = [(17) + 20]+(8), otherwise (18) = {16) 0.92 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permaability is being used
Number of sides on which sheltered 3 (19)
Shelter factor (20)=4-{0.075x (19} = 0.78 (20)
Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)
Infiltration rate modified for monthty wind speed
ﬁ!an ] Feb l Mar I Apr ] May | Jun I Jul I Aug l Sep ] Oct | Nov | DecJ
Monthly average wind speed from Table 7
(22)m= r5.4 | 5.1 | 5.1 ] 45 | a1 I 19 ] 37 | 3.7 | 42 ] 45 l 48 | 5.1 I
Wind Factor (22a)m = (22)m + 4
(2za)m=[ 135 | 127 | 127 | 112 [ 102 | 098 | oe2 | oe2 | 105 | 142 [ 12 | 127 ]
Page 1 0of 8
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SAP WorkSheet: New dwelling design stage

Adijusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
097 | o9t | 091 | 081 [ o073 | 07 | o086 | oes | 0.75 f 081 | oee [ oot |

Calcuiate effective air change rale for the applicable case
If mechanical ventilation: LI[ (232)
If exhaust air heat pump using Appendix N, (23b) = (23a} » Fmv (equation (N5)) , otherwise (23b) = {23a) [Z (23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor {from Table 4h) = E {23c)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = {(22b)m + {23b) % [1 - (23c) = 100]
(24a)m=’o]0|0|o|o|o,o|o|o[o[o|o| (248)
b) If balanced mechanical ventitation without heat recovery (MV) {24b)m = (22b}m + (23b)
(24b)m=[0|0|0|0|0l0|0|0'0|0|0|0] (24b)

¢) If whole house extract ventilation or positive input ventitation from outside
if (22b)m < 0.5 x (23b), then (24c) = (23b); otherwise (24¢) = (22b) m + 0.5 x {(23b)
(24c)m=ro|o|o[o|o|o|o]o]o|o|o]o] (24c})
d) If natural ventilation or whole house positive input ventilation from foft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(240m=| 0.97 | 092 | 02 | os2 | 077 | o7a | o72 | 072 | o7s | os2 | 087 | os2 | (24d)
Effective air change rate - enter {24a) or (24b) or (24¢) or (24d) in box (25)
(25)m=, 0.97 I 0.92 | 0.92 ] 0.82 | 0.77 | 0.74 [ 0.72 ! 0.72 | 0.78 | 0.82 | 0.87 I 0.92 ] (25)
éLEMENT Gross Openings :NetArea . Uvalue A XU o k—value AXk |
area (m?) m? A.m? Wim2K (WIK) kJ/m2-K kJIK

Windows Type 1 142 | <UI(15)+0.04) = @)
Windows Type 2 273 | xMIA15)+004) = (27)
Windows Type 3 819 | xUIU(15)+004] = @)
walls Type1 [ 42 | [ 1376 | [ 2824 [ 025 | =[ 708 | | | | (29)
WallsType2 [ ase | [ o | [ 338 x[ o027 | =[ oee | | | | |29
Roof [es 1 [ o | 6.5 [o1s ] =] o088 | {_ I |30)

Total area of elements, m?
* for windows and roof windows, use effective window Ui-value calculated using formula 1/](1/U-value}+0.04] as given in paragraph 3.2
* include the areas on both sides of infernal walls and partitions

X

X

—
W)
jury

Fabric heat loss, W/K = S (Ax U) (26)...(30) + (32) = 284 ]9
Heat capacity Cm = S(Ax k ) ((28)..30) + (32)+ (328)..32e)= [ 0 ](39)
Thermal mass parameter {TMP = Cm + TFA) in KJ/m*K Indicative Value: Medium 250 (35)

For design assessments whara the details of the construction are not known precisely the indicative values of TMP In Table 1f
can be used instead of a detailad calcufation.

Thermal bridges : 8 (L x Y) calculated using Appendix K 778
if detalls of thermal bridging are not known {36) = 0.15 x (31)

Total fabric heat loss (33) + (36) = [sae |on
Ventilation heat loss calculated monthly (38)m = 0,33 x (25)m x (5)

Jan Feb | Mar{ Apr | 'May| Jun Jul Aug | Sep | Oct | Nov| Dec
(38)m=| 36.76 | 34.84 | 3484 | 3133 | 2024 | 2827 | 2734 | 2734 § 20.75 | 3133 | 33.03 | 34.84

(36)

(38)

Heat transfer coefficient, W/K (39)m = {37} + (38)m

(39)m= r72.94 | 71.02 f 71.02 | 67.51 | 65.42 | 64.45 ] 63.52 | 63.52 ] 65.93 I 67.51 ] 69.21 ] 71.02

Average = Sum{39).. /12= 67.76 I(39)
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Heat loss parameter (HLP), WimzK (40)m = {38)m + (4)

(40)m=r1.52 | 1.48 | 1.48 | 1.41 ‘ 1.3 l 1.34 | 1.32 l 1.32 | 1.37 I 1.41 | 1.44 i 148

Average = Sum(40). [12= 1.41 (40}
Number of days in month (Table 1a)
Jan Feb | Mar | Apr May | Jun Jul Aug | Sep [ Oct Nov | Dec
Anm=| 3 28 31 30 31 30 kY 3 30 31 30 3 (41
Assumed occupancy, N (42)
ifTFA> 139, N=1+176x{1- exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.
(43)

ifTFAE£13.9, N=1
Annual average hot water usage in litres per day Vd average = (25 x N) + 36

Reduce the annual average hot waler usage by 5% if the dwelling is designed to achieve a water use target o
not more that 125 litres per person per day (all water use, hot and coid}

ﬁanl Feb] Marl Apr| I‘v‘layl Junl Jul i Aug| Sep| Octi Novl Dei‘

Hot water usage in litres per day Tor each month Vd,m = factor from Table e x (43)

(44)m= l784.46 | 81.39 | 7832 | 75.25 | 7218 | 69.11 [ Ba11 | 7218 l 75.25 | 78.32 ] 81.39 | 84.46

Total = Sum{44)r.2 = 921.4241 |(44)

Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= ‘Tzs.ss[ 109.81 ] 113.32] 98.79 | 94.79 ] 81.8 I 75.8 | 86.98 | 88.02 | 102.58 | 111.97| 1216

Tatal = Sum{45}..e = 1211.0227 1(45)

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) 1o {61}

(46)m= FB.BS | 1847 | 17 | 14.82 | 14.22 ] 12.27 | 11.37 t 13.05 | 132 | 15.39 | 16.8 | 18.24J

Water sforage 10ss:

a) If manufacturer’s declared loss factor is known (kWhiday): i:a:|
Temperature factor from Table 2b (__1_]
Energy lost from water storage, kWh/year (47) x (48) = |I|

If manufacturer's declared cylinder loss factor is not known: _
Cylinder volume (litres) including any sofar storage within same E

If community heating and no tank in dweiling, enter 110 litres fn box {50)
Otherwise if no stored hot water {this includes instantaneous combi bollers) enter 0" in box (50)

Hot water storage loss factor from Table 2 (kWh/litre/day) Ij
Volume factor from Table 2a 0
Temperature factor from Table 2b 0
Energy lost from water storage, kWh/year ((50) % (51) x (52) x {53) = 0
Enter {49) or (54} in (55) 0

Water storage 10ss calculated for each month (56)m = (55) x (41)m

(55)m=r0|0|0|0l01ollo‘lo|0|ololoJ

f eylinder contains dedicated solar storage, (57)m = (38)mx [(50) = (H11)] + (50}, else (57)m = (56)m where (H11) is from Appendix H

o [T e T ool lo e olelololel
' N

Primary circuit loss (annual) from Table 3
Primary circuit loss calculated for each month (59)m = (58) + 385 * {41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

(59)m=r0I0|0‘0|0|0|0|OIO|0|D|OJ

Combi loss calculated for each month (61)m = (60) + 365 * {41Im
(61)m= r43.04| 3746 | 3991 | 3711 | 3678 | 3408 | 3522 | 878 IEX IEX | 40414 | 43.044]

ARUN DIs BtcoraikGAR200@Mersion: 1.5.0.49 (SAP 9.80) - hitp/iwww.stroma.com
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{48)
{48)

(50

{57)

(58)

(59)

(61)
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SAP WorkSheet: New dwelling design stage

Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + {(57)m + (59)m + (B1)m

(62)m= | 1686 | 147.23] 153.23 | 1359 | 1318 [ 11588 | 111.02 l 123.76 | 12513 | 1428 | 15211 | 164.64| (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)
(63)rn=|0|0|0,0!0|0|0|{}IO|0|0|0| (83)
Output from water heater .
(64)m=| 168.6 | 147.28 | 153.23 | 135.9 [ 131.581 115.88 | 111.02 [ 123.76 , 125.13 | 142.49 [ 152.11 [ 164.64
Qutput from waler heater (annual)s » | 1671.8086  |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(48)m + (57)m + (5%)m ]
(65)m= r52.51 { 4588 | 47.66 [ 42.13 I 2071 | 3572 | 3401 | 3812 ] 3854 | 4409 | 4727 | 5119 | (65}
include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heafing

Metabolic gains (Table 5), Watls

Jan Feb Mar } Apr May | Jun Jul Aug | Sep | Oct Nov | Dec
66)m=| 97.88 | 9788 | 97.88 | 97.88 | o7.88 | 97.88 | 97.88 | 97.88 [ o788 | 9788 | 9788 [ 97.88 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=[ 31.66 | 28.12 | 2287 ] 17,31 | 12.84 ] 10.93 ] 11.81 ] 15.34 l 206 | 26.15 | 3052 | 3254 I (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= |712 | 214.2 | 208.66 | 196.86 I 181.96 [ 167.96 | 158.6 l 156.4 ] 161.95 ] 173.75' 188.65 | 202.65 ] (68}
Cooking gains {calculated in Appendix L, equation L15 or L15a), also see Table 5
eo)m= | 46.42 | 4642 | 4642 | 46.42 | 4642 [ 4642 | 4642 | 4602 | 4642 | 4642 | 4542 | 4642 | (69)
Pumps and fans gains {Table 5a)
(70)m=|1o|10]10[10]10[10[10'10[10]10|10|10] (70)
Losses e.g. evaporation (negative values) (Table 5)
(71)m= | -65.26 | -65.26 | -65.26 | -65.26 | -65.06 | -65.26 | -65.26 | -65.26 | -65.26 | 6526 | -65.26 | 6526 | {71)
Water heating gains (Table 5)
(72)m=| 70.58 | 68.27 , 64.05 | 5851 | 5472 | 49.61 l 45.71 I 5123 | 53.53 ] 59.25 I 65.65 I 68.81 ] (72)
Total internal gains = (86 + (67)m + (68)m + (68)m + (70)m + (71)m + (72)m
(73)m= | 403.28 | 399.64 | 384.63 | 36172 | 33867 | 317.54 | 30516 | 312.03 | 32512 | 3482 | 373.86 | 393.04 | (73)
" Sofar gains are caloulated using solar fux from Table 6a and associated equations fo convert o the applicable orentation.
Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table B¢ (W)

soutn  oox[ o077 | x[ s | x[ 4t | x[_o0e3 | x[ o7 | =[ 11845 |8
south  oox[ o077 | x[ 19 | x[ s | x| oes | x[ o7 | =] 19319 |78)
south  oox[ o77 | x[ 81 | x[ sazs | x[ eea | x[_or |=[_ 259 |8
South  oex[ o077 | x[ 818 | x[ tosar | x| o0e3 | x| o7 | =] 2631 |(78)
south  oox[ o077 | x[ s1e | x| tosss. | x[ o3 | x[ o7 | =] 27 |8
south  oox[ o077 | x[ 81 | x[ oes | x| oves | x[ o7 | =[ 2257 |8
south  oex| o7 | x[ 81 | x[ tor1a | x[ ess | x[ o7 | =| 2816 |78
south  ooex[ o7 | x[ a1 | x[ 1ses | x[ ees | x[ o7 ]=[" 2002 |oa

Stroma FSAP 2009 Version: 1.5.0.49 (SAP 9.90) - hitp:/Awww.stroma.com Page 4 of 8
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SAP WorkSheet: New dwelling design stage

south o[ o077 | x| 818 | x[ 9999 | x| 083 | x [ o7 | =[ 2027 |8
South 09| o077 | x| et | x[ e | x| o063 T [ o7 | =[ 21348 0B
south osx[ o7z | x[ st | x [ ssor | x[ _o0s3 | « [ o7 ] =] _1s03¢ |o®
South o[ oz | x[ s | x[ s | x[ o083 1« o7 ] =[ 13 |08
west oox[ o077 ] x [ 142 | x[ 1ser [ x| o0 | [0z ] =[] 1725 |e0)
west oex[ oz | x[ 273 | x[_1es | x [ oe | «[ or =] s |eo
west o] o7 | x [ 1a2 | «[ sz | x| o ]« [ o7 | =[ 34 JeO
west osx] o077 | x[ 2 | x[ s | x| o3 | x[ o7 | =[] 3214 oo
west oex| om | x [ tae | x[_etst | x| oes | x[ o7 ] =[ s34 |eO
west osx[ o7 | [ 2rs | x[ ewsr | x| __ o3 | « [ o7 | =[__star _jeo
west oox[ o | x| 142 Jx[ ea ] x[__o0s3 | « [ o7 | =[ ___7e3¢ |eO
west osx[ o7 | x[ 23 | x[ sma ] x| oe | x [ o7 | =[ __7e2r Je0
west oax| o | x| tae | x[_1ma2 | x| oe "] x [ o7 ] =[5z e
west oox| or | x| 2 | x[ _1ma2 |x[ o0 T x[ o7 | =[_sers [e0
west  oox[  orr |« [ 14z | x [ 11805 | x [ oes | x[ o7 | =[ 1073 Jeo
west oex] om | x| 2 |+ [ _twos } x| os | «x [ o7 | =[_wse |0
west oex[ o7z | x [ 14z | x[_t2ee Jx [ oes |« [ o7 |- _ermr w0
west osx[ o7 | x [ _arm | «[ 1es | x| o "1 x [ o7 J=[ s |oo
west oox[ o077 | x| 142 | x [ esos | x| 063 1« o7 | =[_ 509 |e0)
west oox[ o7 | x| am | x[ esos | x [ oe | x[ or |=[ s Jeo
west oox[ orr | x [ 142 | x[ 736 | x| __os3 " x [ o7 ] =] _sses J&O
west  oox[ oz |« _2rm | x[__7as | x| o3 | x [ o7 ] =[__sta1 _Jeo
west os[ o | x [ 1a2 | x[ et | x| o8 | x [ o7 | = a7 oo
west osx| o7 | x[__2 | «[_ et | x[ 063 | x [ o7 J =] 3914 Jeo
west osx[ o | x [ taz | x[ 27t | x| o0& e[ o7 | =[ 2144 Jeo
west osx[ om | x[ 2 | x[ 27 | x| o | x [ o7 | =[ 2081 &0
west oox] o077 | x[__1a2 | x[_ma | x[ oes | [o7 ] =142 &0
west oox[ orr | x[_2rs | x[ 3 | x[ oes |« o7 | =[ 13ss__ e
Salar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m
(83)m= 152.2a| 258.76 | 340.7 | 4187 ‘ 461.02 l 470.12 | 459.91 | 4269 I 375.57 | 203.33 | 182.4 l 130.25 (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watls
(84)m= | 555.56 | 6584 | 72532 | 78043 [ 7s0.69 | 787.66 | 765.07 | 738.02 [ 70069 | 64154 | 55626 | 523.20 | (84)
e W e e b T L T T R
Temperature during heating periods in the living area from Table 8, Th1 (°C) _ (85)
Utilisation factor for gains for living area, h1,m (see Table Sa)
Jan Feb | Mar | Apr May | Jun Jul Aug | Sep| Oct Nov | Dec
(86)m=| 0.98 0.95 0.91 0.84 0.69 0.51 0.34 0.35 06 0.84 0.96 0.98 (85)
Mean internal temperature in living area T1 (follow steps 3to 7 in Table 9c¢)
(87)m= r19.79 | 20.06 I 20.36 | 2067 I 20.89 I 20.98 | 21 ] 21 | 20.96 | 2072 | 20.19 | 19.83 | (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=r19.68 [ 1971 | 1971 | 1976 I 198 | 19.81 | 19.83 | 19.83 [ 19.79 ] 1976 | 19.73 ] 19.71 | (88)
Page 5 of 8
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SAP WorkSheet: New dwelling design stage

Utilisation factor for gains for rest of dwelling, h2,m {see Table 9a)
(89)m=] 0.97 | 0.94 | 0.89 | 0.79 ] 0.62 | 0.42 | 0.24 [ 0.25 | 0.5 | 0.79 | 0.94 I 0.97J

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

(90)m= Fa.ss | 1892 | 192 | 19.52 | 19.73 | 108 | 19.82 | 19082 | 1977 | 1057 [ 19.07 | 187
flLA = Living area + (4} = 0.6 {91)

(e9)

(80)

:

Mean internal temperature (for the whole dwelling) = fLA » T1+(1-fLAYx T2
(©92)m= r19.33 | 1961 | 199 | 2021 | 2043 I 20.54 | 20.53 | 20.53 | 20.49 ] 2027 | 1975 | 1939 1 (92)

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

(93)m= | 1933 | 1061 | 199 | 2021 | 2043 ] 2051 | 20.53 | 2053 | 2049 | 2027 | 1975 | 19.394] (83)
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 Sa
rJan | Feb l Mar | Apr | Mayl Jun | Jul | Aug I Sep | Oct ] Nov I Dec ]
Utilisation factor for gains, hm:
(94)m= ﬁw | 094 | oso | st | oses | 047 | o3 | oa [ ose | o | o9 | oer | (84)
Useful gains, hmGm , W = (94)m X (84)m
(s5)m= | 536.68 | 61765 | 646.03 [ 63167 | 526 93 | 37343 [ 23008 | 22098 | 30086 | s10.28 | 523.85 | SOTM (95}
Monthly average external temperature from Table 8
(96)m=’ as | 5 | o8 | 87 | 117 | 146 | 169 | 169 | 143 | 108 | 7 | 4.9J (96}
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— {96)m ]
(97)m= |1081.73] 1037.55| 930.42 ] 777.31 I 571.38 | 38106 | 23070 | 23078 | 407.78 | 630.04 ‘ 882.16 ] 1028.84 | (87)

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (85)m] x (41)m
(98)m= Pos.szi 282.17 | 211.59 | 104.86 | 33.07 | o K | o | o IEX |257.99| 388.24

Tolal per year (kwhiyear) = Sum(98), s = 1772.54 |(93)
Space heating requirement in kWhim?*/year (99}

Sy

E

Space heating: _ ) .
Fraction of space heat from secondary/supplementary system 0 |(201)

1

Fraction of space heat from main system(s} {202) =1 - (20M) = —_—_]{202)
Fraction of total heating from main system 1 (204) = (202) = [1 — (203)] = 1 (204)
Efficiency of main space heating system 1 89.9 {208)
Efficiency of secondary/supplementary heating system, % 0 {208)
l Jan I Feb | Mar | Apr | May | Jun | Jul I Aug I Sep | Oct | Nov | Dec kWh/year
Space heating requirement (calculated above)
Ws.sz[ 282.17 | 21159 | 10486 | 3307 | o | o [ o | o IEX | 257.99 | 388.24 |
(211)m = {{{98)m x (204)] + (21 0)m } x 100 + (206) | (211
[ a51.08 | 313.87 | 235.36 [ 11684 | 3679 [ o | o | o IEREX [ 286,97 | 43186
Total (kWhiyear) =Sum(211), . .~ 1971.67 (211)

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] + (214) m } x 100 + {208)
(215)m=[o|o|0|0|0|0|0|0|0|0|0|0
Total {kWhfyear) =Sum(2%5), ,., .~ 0 (215)

I
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SAP WorkSheet: New dwelling design stage

Water heating
Output from water heater (calculated above)

| 1085 | 147.28 | 15323 | 1359 [ 13158 [ 11588 | 111.02 | 12376 | 12513 | 142.49 | 15211 [ 16464

Efficiency of water heater

79.8 J(zw)

(217)m=|786.65 ] 86.16 I 85.36 | 83.91 | 81.64 , 798 | 798 | 798 | 79.8 | 83.41 [ 85.67 | 86.63

(217)

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

(219)m=ﬁ4.51 | 170.93 | 179.5 , 161.97 ] 161.16 | 145.21 | 139.12 | 155_09] 156.8 | 170.84 | 177.14 | 190.04

Tolal = Sum(21%a), ,, =
Annual totals kWh/year
Space heating fuel used, main system 1

Water heating fuel used

Electricity for pumps, fans and electric keep-hot

2002.33 (219)

kWh/year
197167

e

2002.33

central heating pump: 130 (230¢)
boiler with a fan-assisted flue (230e)
Total electricity for the above, kWh/year sum of (230a)...(230g) = (231)
Electricity for lighting (232)
Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £/year
Space heating - main system 1 2t1) x x001= [ prr2iy__]@40)
Space heating - main system 2 (213) x ,I] x 0.01= Lj:,(zm
Space heating - secondary (215) x E} x 0.01= z’(zaz)
Water heating cost (other fuel) (219) |I] x 0.01= (247)
Pumps, fans and electric keep-hot {231) x 0.01= (249)

(if off-peak tariff, list each of (230a} to (230g} separately as applicable and apply fuel price according to
Energy for lighting (232) 1146 x 0.01=

i
4.

Additional standing charges (Table 12)

Appendix Q items: repeat lines (263) and (254) as needed
Total energy cost (245)...(247) + (250)...(254} =

I R ] N R Y
v i LR

Energy cost deflator (Table 12)
Energy cost factor (ECF)
SAP rating (Section 12)

[(255) x (256)] + [{4) + 45.0] =

Energy Emission factor

kWh/year

kg CO2/kWh

Space heating (main system 1)

BtromaRS AREODERNersion: 1.5.0.49 (SAP 9.90) - hitp:/fwww.stroma.com

Table 12a

—

25.63 2350)

106 (251)

274.8775 (255)

0.47 (256)
1.3892 (257)
80.6211 {258)

Emissions
kg CO2/year

390.39 (261)
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Space heating (secondary) {(215) (263)

Water heating (219} x 0.198 = 396.46 (264)
Space and water heating (261) + (262) + (263) + (264) = 786.85 {285)
Electricity for pumps, fans and electric keep-hot (231) x 90.48 (267)

(268)

B
il

Electricity for lighting {232) x
Total CO2, kglyear sum of (265)...{271) = {272)
CO2 emissions per m? 272y +{4) = 273)

(274)

Sl —

El rating (section 14}

Energy P. Energy
kWhyear kWhlyear
Space heating (main system 1) (211) % = {261)
Space heating (secondary) (215) x = !il(zss)

Energy for water heating

Space and water heating (261) + (262} + (263} + {264) = 4053.48 (265)
Electricity for pumps, fans and electric keep-hot (231) x (267}

(258)

a0
O =
o 3
. - oo
H a :

T

Electricity for lighting (232) «x
“Totai Primary Energy sum of (265)...(271} = (272)

(273)

Primary energy kWhim?lyear (272)+ () =

ARUN DISTRIC
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Plot 6. ) Dwelling type: Enclosed end Mid floor Flat
3 Marine Drive West Date of assessment: 08 August 2013

Produced by: Ondrej Gajdos
PQO21 Total floor area: . 48 m*

This is a Predicted Energy Assessment for a property which is not yet complete. It includes a predicted energy

might not represent ihe final energy rating of the property on completion. Once the property is

rating which
nce Certificate is required providing information about the energy performance

completed, an Energy Performa
of the completed property.
Energy performance has been assessed using the SAP 2009 methodology and is rated in terms of the energy
use per square metre of floor area, energy efficiency based on fuel costs and environmental impact based on

carbon dioxide (CO2) emissions.

Bognor Regis
|
|
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Very energy efficient - lower running costs Very environmentally friendly - lowar CO2 amissions
e et

:.., .-31- = (92plus)A

(81-91) ' 85

\
EREBVENIE
|
|
|

§oeygm st ""T"'_",“’ Rt

[ f T
e G

(55-68) D

Not environmentially friandly - higher CO2 amissions
£U Directive FE51E5
England & Wales 20021$1/EC_Hitiak

Not anergy efficient - higher runnfng costs

EU Directive G
England & Wales 2002/9V/EC (nay

e

The energy efficiency rating is a measure of the The environmental impact rating is a measure ofa
overall efficiency of a home. The higher the rating home's impact on the environment in terms of

the more energy efficient the home is and the lower carbonn dioxide (CO2) emissions. The higher the
the fuel bills are likely to be. rating the less impact it has on the environment.
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Assessor Name: Ondrej Gajdos Stroma Number:; STRO00662%9

{6b)

Software Name: Stroma FSAP 2009 Software Version: Version: 1.5.0.49
Address : ~ Plot8, 3 Marine_D(?ya_West, Bognor Regis, PO21
Area(m?) Ave Height{m) Volume(m?)
Total floor area TFA = (Ta)+(1b)+{(1c}+(1d)+(1e)+.....(1n} (4)
Dwelling volume (38)+(3b)+(3c)+(3d)*(38)+.....(3n) = (5)
heating heating
Number of chimneys I 0 J * ’ 0 -—I + [ 0 J = | 0 [ x40 = (6a)
Lo |

Number of open flues [ o |* [ o |+ o |

Number of intermittent fans

20 {7a)

7b)

—

Number of passive vents

i

Number of flueless gas fires (7e)

Air changes per hour

i

Infiltration due to chimneys, flues and fans = {62)+(6b}#(7a)+(7b)+(7c) = 0 +(5)= 017 (8)
If a pressurisation test has been carried out or is intended, proceed fo (17), otherwise continue from (9) to (16}
Number of storeys in the dwelling (ns) 0 (@
Additional infiltration [{9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11
if both types of wall are present, use the value corrasponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 {unsealed) or 0.1 (sealed), else enter 0 0 (12}
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration ‘ 025-(0.2x (14)+100) = 0 (15)
Infiltration rate {8)+ (10) + (1) + (12) +(13) + (15) = 0 (18)
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 15 (17)
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.92 (18)
Air permeability value applies if a pressurisation test has been done or a degres air permeabiiity is being used
Number of sides on which sheltered 3 (19)
Shelter factor {20)=1-[0.075x (19)] = 0.78 {20)
Infiltration rate incorporating shelter factor (21) = (18} x (20) = (21)

Infiltration rate modified for monthly wind speed
] Janl Feb] Marl Apr| Mayl Jun] Jul I Augl Sep' Oct] Novl Decl

Monthly average wind speed from Table 7
(22}m=| 54 | 5.1 f 5.1 | 45 I 41 | 39 I 3.7 | 3.7 ] 42 | 45 ] 48 ] 5.1J

Wind Factor (22a)m = (22)m + 4
(22a)m=| 1.35 ' 1.27 I 1.27 I 1.12 [ 1.02 | 0.98 | 0.92 ] 0.92 l 1.05 | 1.12 | 12 I 1.27 |

Stroma FSAP 2009 Version: 1.5.0.49 (SAP 9.50) - htip:fiwww.stroma.com Page 10of8
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SAP WorkSheet: New dweliing design stage

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
097 | 091 | os | 081 | o713 | o7 | oes | ose | 075 | os1 | ose | o001 |

Calculate effective air change rale Tor the applicable case
If mechanical ventitation: !Z(zaa)
If exhaust air heat pump using Appendix N, (23b) = {23a) x Fmv {equation (N5)) , otherwise (23b) = (23a) [I:,(gg,b)

i balanced with heat recovery: efficiency in % allowing for In-use factor (from Table 4h) = [I](Z%)

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b} x [1 = (23¢) + 100]

aamsf 0 | O | o | o | o [ o [ o | o | o | o | o | o | (24a)
b) If balanced mechanical ventilation without heat recovery (MV) {24b)m = {22b)m + (23b)

om0 | o | o | o ] o | o | o | o | o [ o | o | o | (24b)

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 % (23b), then (24¢) = (23b); otherwise (24¢) = (22b) m + 0.5 x (23b)
(24c)m=|o|o|0|o[o olo|o|o|o|o]o| (24c)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [{22b)m? x 0.5]

(2a0)m{ 0.97 l 092 | 092 | 082 | 077 | o7 | 072 | 072 l 078 | os2 | o087 | oe2 | (24d)
Effective air change rate - enter (24a) or (24b} or (24c) or (24d) in box (25)
(25)m=| 0.97 | 092 [ 092 I 082 | 077 | o74 [ 072 | o7 | 078 | 082 | o&7 | 092 | (25)
CLEMENT  Gross  Openings . NetArea  Uvae  AXU  kvale AXK
area (m?) m? A.m? Wim2K {(WIK) kd/m?K kJ/IK

Windows Type 1 1.44 XU 1.5 )+ 0.04) = (27)
Windows Type 2 273 | x¥I1K(15)+004] = (27)
Windows Type 3 Bag | xVIM(15)+0.04) = | (27)
Windows Type 4 07 xV[1( 15 )¢ 0.04] = (@)

Walls Typel [ a2as | [ 145 | [_2res | x[ o025 | =[ sss | | | | (¢
WallsType2 [ sss | [ o | [ see | x[ oz |=[ 28 | [ | | |29
Roof [ es | [ o | [ 65 ] x[_o1s | =[_os | | | | |(30)

(31}

Total area of elements, m? 57.86
~ for windows and roof windows, use effective window U-value calculated using formula 1/[{1/U-value)+0.04] as given in paragraph 32

** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K = S (A x U) (26)...{30) + (32) = [ a0 |3)
Heat capacity Cm = S(Ax k ) ((28)..(30) + (32) + (32a)..32)= [ 0 ]34

Thermal mass parameter (TMP = Cm + TFA) in kJ/m’K Indicative Valus: Medium 250 (35}
For design assessments where the details of the consfruction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K 8.68

if details of thermal bridging are not known (36) = 0.15 x (31}
Total fabric heat loss (33)+(36) = 39.53 (37}

(38)m = 0.33 x (25)m x {5)

(36)

Ventilation heat loss calculated monthly
Jan Feb Mar | Apr May { Jun Jul Aug | Sep | Oct Nov | Dec
(38)m= | 3676 | 34.84 | 3484 | 31.33 | 29.24 | 2827 | 27.3¢ | 27.34 | 2975 | 31.33 | 33.03 | 34.84 {38)

Heat transfer coefficient, W/K {39)m = (37) + {38)m

(39)m=[75.29 | 7437 | 74.37 | 70,87 ] 68.77 | 67.8 | 66.87 | 66.87 I 69.28 ] 70.87 | 72.56 [ 74.37
Averaga = Sum{39},... /12= 71141 |(39)
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SAP WorkSheét: New dwelling design stage

Heat loss parameter (HLP), Wim?K (40)m = {39)m + (4]

oym= | 1.59 | 155 | 155 | 148 [ 143 | tar [ 1.9 | 130 | 144 | 148 [ 151 | 155
Average = Sum({40), .2 /12= 1.48 (40}

Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug | Sep| Oct Nov | Dec
(4jm=| 3 28 3 30 3 30 3 3 30 3 30 31 {41)

Assumed occupancy, N (42)
T TEA > 13.0, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
fTFA£13.9,N=1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)

Beduce the annual average hot water usage by 5% if the dweliing is designed to achieve a water use target o

nof more that 125 litres per person per day (all water use, hot and cold}

ﬁanl Feb| Marl Aprl Mayl Junl Jul | Augl Sepl Octl Novl DecJ

Hot water usage in litras per day for each month Vdm = factor from Table 1¢ x {43}

(44)m= rB4.46 | 813 | 7832 | 7525 | 7218 | 6011 | 6911 [ 7218 | 7525 | 7832 | 8130 | sas

Total = Sum(44),.42 = 921.4241 |(44]

73600 kWh/month (see Tablss 1b, 1c, 1d)

Energy content of hot water used - calculated monthly = 4.180 x Vd,m x nm x DTm

(45)m= lTZS.SSl 10081 | 11332 | 9870 | 0470 IEE | 758 | 868 | 8802 | 10258 I 141,97 | 1218

Total = Sum(45),. = 1211.0227 |(45)

(48)

If instantaneous waler heating at point of use (no hot water storage), enter 0 in boxes (46} to (61)

(46)m=[ 18.83 | 16.47 I 17 | 1482 | 14.22 | 1227 l 1137 | 1805 | 132 | 1539 ] 16.8 ] 18.24J

Water slorage 10ss!
a) If manufacturer's declared loss factor is known (kWh/day): E:] (47)

Temperature factor from Table 2b 'I] (48)
Energy lost from water storage, kWh/year (47) % (48) = II] {49}

If manufacturer's declared cylinder loss factor is not known:
Cylinder volume (litres) including any solar storage within same |I| (50}

If community heating and no tank in dwalling, enter 110 Jitras in box (50)
Otherwise if no stored hot water (this includes instantaneous combi bailars) enter ‘0 in box (50}

Hot water storage loss factor from Table 2 (kWhfitre/day) E (51)
Volume factor from Table 2a (52)
Temperature factor from Tahle 2b (53)
Energy lost from water storage, kWhiyear ((50) x {51) x (52) x (53) = 0 {54)
Enter (49) or (54} in (55) (55}
Water storage loss calculated for each month ((56)m = (55) * {41)m
sem=| o | o | o [ o [ o [ o [ o | o | o | o | o | o | {56)
If eylinder contains dedicated solar storage, (57)m = {58)m x [(50) — (H11)] + (50}, else (57)m = (56)m where {H11) is from Appendix H

(57)

(57)m=|o|0|o|0|0]o|o|o|o|o|o|o|
Primary circuit loss (annual} from Table 3 ' il (58)

Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
{modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

(59)m=170I0|0]0'0}0'0]0'0'0|0|0J (59}

Combi loss calculated for each month (81)m = (60) + 365 x (41)m

(61)m=[43.04 l 37.46 | 39.91 | 37.11 ‘ 36.78 | 34.08 | 35.22 ] 3678 | 37.11 EX [ 4014 | 4304 l (1)
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SAP WorkSheet: New dwelling design stage

Total heat required for water heating calculated for each month (82)m = 0.85 x (45)m + (46)m + (67)m + (59)m + (61)m

62)m= | 168.6 [ 147.28 | 153.23 | 1359 | 131.58 | 11588 | 111.02 | 12376 [ 12513 | 142.49 [ 15211 I 164.64 | (62}
{negafive quantity) {enter 0" if no solar contribution to water heating)

Solar DHW input calculated using Appendix G or Appendix H
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)

(53)m=|0|0|0|0]0|0]0|o|0.|0|0|0|
Output from water heater
(54)m= ma.e | 147.28 | 153.23 | 1359 | 13158 | 11588 | 11.02 | 12376 [ 12513 [ 142.49 | 152.11 | 164.64

Output from watar heater (annuat):..a 1671.6086 |(64)

Heat gains from water heating, KWh/month 0.25 * [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]

(63)

(65)m= | 52.51 | 4588 | 4766 | 4213 | a071 | 3572 | 3401 | 38.12 [ 2854 | 44.00 | a7.27 | 5119 | (65)
include {57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts
Jan Feb Mar | Apr May | Jun Jul Aug | Sep | Oct Nov | Dec
©6)m= | 9788 | 97.88 | o788 | 97.88 | 97.88 | 97.88 | 97.88 | 97.88 | 97.88 97.88 | 97.88 | 97.88 (66}
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(©7)m= | 3166 | 20.12 | 2267 | 1731 | 1294 | 1093 | 1181 | 1534 [ 206 | 26.15 | a0s2 | 3254 | (67)
Appliances gains {calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m=1{ 212 | 2142 | 208.66 | 196.86 | 18198 ] 167.96 | 1586 | 1564 | 161.95 | 17378 | 188.65 | 202@ (58)
Cooking gains {calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= PGAZ | 4642 | 4642 | 4642 | 4642 | 4642 | 4642 | 4642 | 4642 [ 4642 | a6.42 | 4842 | {69)
Pumps and fans gains (Table 5a)
{70)

(70)m= |710 EC | 10 | 10 [ 10 | 10 I | 10 | o | 1o | 10 [ o |
Losses e.g. evaporation {negative values) (Table 5)
(T1)m=l 65.26 | -65.26 | -65.26 | -65.26 | -65.26 [ -85.26 | 6526 | 6526 | -65.26 | 6526 | 6526 | -ss.zﬂ

Water heating gains (Table 5)
(72)m=[ 7058 | 6827 | 6405 | s8s1 | 5472 | 2961 | 4571 | 5128 | 5352 | 5925 | es85 ] GB.M (72)

(66)m + (8T)m + (68)m + (69)m + (T0)m + (T1)m + (72)m

71

Total internal gains =
(73)m= ma.zal 399.64 I 384.63 I 361.72 | 338.67 | 31754 | 30516 | 312.03 | 32512 | 3482 | a7a8e l 393.&] (73)

Solar gains are calculated using solar flux from Table Ba and assoctated equations to convert to the applicable orientation.

Crientation: Access Factor Area Flux. g_ FF Gains

Table 6d m? Table 6a Table 6b Table 6c W)
East osx[ 2 | x [ 1m | [ eer | x[ _oss | x[__o7 | = [ 1749 |e)
East  oex[ 1 | x[_ 2 | x[ 18 | x [ oz | x[_ o7 |- 1658 e
East  oo| 1 | x[_or ] x| 188 | «[ oes | x[_or |- [ 425 e
East  oo| 2 | x[_1a4 | x[ 388 ~ 1 x [ _oes | x[ or ]=[ 38 e
East  oex| 1 | x[_273 | x| 388 T1x[ _oes 1 x[_or |- I G
East  oo[ 1 | x[_ o7 |~ [ sss2 | «[ _oes | x| 07 | = s2a  |0®
East  oox| 2 | x[__ 14 |~ [ eisr | x[_ oss | x[_ o7 | <[ sa1s |
East  oox| 1 | x[_2m x| &8 T« [ oes |« _or ]-[_ s |76)
Page 4 of 8

AR“%@SF%ET%KWS'%@%’P&sn: 1.5.0.49 (SAP 9.90) - http:/Awww.stroma,com




SAP WorkSheet: New dwelling design stage

East  0.9x| 1 | x[ 07 | x| es7 x| e | x| or | =] 1347 |76
Bast  omx| 2 [ x| 144 | x[ erar | x[ oss x| o7 | =| so4s _|8)
East  0.9x| 1 | x [ 273 | x[ etar | x[ ees ) x| o7 [={ 2 |8
East  0.9x| 1 F'x [ o7 [ x[ e | x] oea | x| o7 1=] 195 |78
Bast oo 2 | x[ 140 | x[ a2 [ x[ ees [ x[ _er | =] orss |08
East  oox[ 1 | x[ 2ra }x[ 122 | x| oes | x| o7 | =| e2rs |(78)
East  oox[ 1 | x [ o7 ] x[ 1m22 x| oes | x| o7 f=] 2379 [8)
Bast  oax[ 2 | x| 14e ] x[ weos | x[ oes | x| o7 | =|__ 1215 |78
East 0.9 1 | x [ 273 ] x[ 1605 | x[ ees | x[ o7 | = e8|
East 0.5 1 | x [ o7 ] x[ weos ] x [ oes | x| or | =|_ 2483 |08
East  osx| 2 | x[ 14s | x[ 11264 | x] oes | x[ o7 | =] e1a )
East 09| 1 | x[ 273 | x[ waes ] x[ oes | x| o7 | =[ 8 |08
East  o0x| 1 I« [ o7 ] x| 11284 | x| ees | x| o7 | =] 241 |(78)
East  0.9x] 2 | x| 1aa ] x| es03 [ x| oes | x[ o7 | =[_ 2 |
East o[ 4 | x [ 273 | x[ w0z | x[ o0es | x[ or |=] sre |8l
East 0.9 1 | x [ o7 ] x[ esos | x[ oes | x[ o7 | =] 208 |8
East  oox[ 2 | x[ tae | x[ 7rae | x[ ees | x[ o7 | =|_ ears__|o8®
East  09x] 1 P'x [ 27 ] x[ 7a6 | x[ oea | x| o7 |=|_ 141 |78
East 0.9 1 | «[ 07 ] x[ 736 ] x| osa | x| o7 | =[__ 1575 |78)
Bast oo 2 ] x[  1ae | x[ aes x| wees | x| _or | =[ 4128 j06)
East  osx[ 1 | x[ 213 | x[ s | x[ o0e3 x| o7 |=[ 14 Joe
East 0.9« 1 [ x[ o7 | x[ 491 ] x[ oss |x[ o7 | =] 1004 |8
Bast  oox[ 2 | x[ 144 | x[ 2am ]| x[ _oes | x| 07 }=[ 215 |08
East 0.9 1 | x [ 27a ] x [ 2arn ] x| oes | x[ a7 =] 2081 |7
East  0.0x 1 I x[ o7 ] x| 2am | x| oes | x{ o7 }=| 52 [i76)
East  oox[ 2 | « [ 14 ] x[ 83 | x| os3 x| o7 | =| 1443 |78
East  0.0¢ 1 | x[ 273 | x| w3 | x| o063 | x[ 07 | =| 1368 |(78)
Bast  oox[ 1 | x{ o7 | x[ w3 | x[ oes | x[ o7 ]=| 3.51 [(76)
South  oox| o077 | x[ s1s | x| ars2 | x| oes | x[ or =] 11845 |(78)
South  oox[ o077 [ x[ 819 | x[ 7re_ | x| oes | x| o7 | =| 1e319 |78
South  oex[ o077 | x[ 819 | x[ e42s [ x[ 0es | x| o7 | =| 259 |8
South  oox[ 077 Jx[ 819 | x[ sesm | x| oes | x| o7 | =] 2631 |8
South  osx[ o077 | x| 819 | x[ tess | x[ _o0e3 | x[ o7 ] =[ 27 o9
South  oox| o077 | x[ s1g | x[ 1088 | x| osa | x| __or | ={ 21257 |8
South  oex| o077 | x[ 819 | x[ woraa | x[ oes | x[ o7 ] =[_ 2816 |o®)
South  oox[ o077 | x[ s19 | x[ o388 | x| oes | x[ o7 ] =[ 26002 |®)
south  oex[ 077 | x [ 81g | x| ewee [ x| oes | x| o7 | =|_ 2027 |o®)
South  oex|] 077 | x[ s1e | x| 20 | x[ o3 | x| o7 | =| 21348 |u8)
South  oex[ o077 | x[ sie | x| seor | x[ oss | x[ o7 | =] 14034 [o®)
South  o0sx[ o077 | x| 81w | x| ams [ x| 083 | x[ or [=]| 1023 |78
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(62)m

(83)m= | 156.77 | 267.47 [ 354.62 ] 439.37 | 486.13] 496.37 ] 485.38 L449.07] 392.21 | 303.94 | 187.98 ] 133.96 | (83)
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SAP WorkSheet: New dwelling design stage

Total gains — internal and solar (84)m = (73)m + (83)m , watts

(eaym= [ 560.08 | 667.11 | 73925 | sot.1 [ 6245 | 8139 | 79055 | 761.00 [ 71734 | 65214 | 56185 | 527 | (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

(@6)m=| 098 | 095 | 091 | 084 | 069 | 052 | 034 | 036 | 061 | 084 | 096 | 098 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table Sc)

(87)m=| 19.71 l 19.99 | 20.3 | 20.63 | 20.88 ] 20.97 | 21 ] 21 | 20.95 | 20.68 | 20.12 l 19.76 ] (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88ym= { 19.63 | 1965 | 1965 [ 1971 [ 19.74 [ 1976 | 1977 [ 1077 [ 1973 | 1971 | 1968 | 19.65 I (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m= Wg'/ | 094 | oso | o7 | os2 | 042 | 024 | o025 | os1 | o7 | 00s | 097 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90}

(90)m= r18.52 | 18.81 I 19.11 ' 19.44 ] 19.67 | 19.75 ] 19.77 I 19.77 ] 19.71 | 19.5 | 18.97 | 18.59

fLA = Living area + (4) = 0.6 l(91)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 -fLAYx T2
(92)m= | 19.24 | 1952 | 15.83 | 20.16 | 204 | 20.49 | 2051 | 2051 | 20.46 | 2021 | 1086 | 19.29 I

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m= r19.24 | 19.52 | 19.83 | 20.16 | 20.4 | 20.49 | 20.51 l 2051 | 20.46 i 20.21 [ 19.66 I 19.294]

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
rJanI Febl Marl Apl‘l Mayl Junl Jul | Augl Sepl Octl Novl Deﬂ
Utilisation factor for gains, hm:
(94)m=! 0.97 | 0.94 | 0.89 ’ 0.81 | 0.56 | 0.48 ] 0.3 | 0.32 | 0.57 [ 0.81 | 0.04 I 0.97 ]

Useful gains, hmGm , W = (84)m x (84)m
(95)m= [ 541.05] 626.06 | 658.85 l 649.49 | 546.35 | 389.3 | 240.51 { 240,33 | 405.74 ] 531.03 | 529.59 [ 510.67 l

Monthly average external temperature from Table 8

(96)m= rcx.s ] 5 | 6.8 } 87 ] 1.7 ] 14.6 I 16.9 ] 16.9 | 143 | 10.8 | 7 [ 49 l
Heat loss rate for mean internal temperature, Lm , W =[{39)m x [(93)m~ (96)m ]

(97)m= F124.35| 1080.11 | 969.13 | 812.13 | 598.24 | 30019 | 24151 [ 241.49 | 42653 | 667.05 IEE |1070‘47[
Space heating requirement for each month, kWh/month = 0.024 x [{97)m — (95)m] x (41)m

(98)m= Ftsa.gs| 305.12 I 230.84 | 117.09 | 38.6 I 0 | 0 I 0 0 | 101.2 | 280.37 | 416.49

(@2}

(93]

{04)
{93)
(98)

(97)

S O T

Total per year (kWaiyear) = Sum{98}.es.12 = 1923.7 I(QS)
Space heating requirement in kWh/m?year (99)

Space heating:
Fraction of space heat from secondary/supplémentary system

(201)

Fraction of space heat from main system(s) (202) =1 - (201} =

(202)

(204) = {202) x [1 - {203)] =

(204)

Fraction of total heafing from main system 1
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SAP WorkSheet: New dwelling design stage

Efficiency of main space heating system 1 89.9 {706)
Efficiency of secondary/supplementary heating system, % 0 (208)
I Jan I Feb | Marl Apr , May] Jun | Jul I Augl SepJ Oct I Nov] Dec kWh/year
Space heating requirement (calculated above)
l433,ga | 30512 | 230.84 | 117.09 [ | o [ o | o ' 0 | 101.2 [ 28037 | 41649 |

(211)m = {{(98)m x (204)] + (210)m } x 100 = (206) (211)
| 48274 | 3394 | 25677 | 13025 [ 42904 [ o | o [ o | o [i1r2s7]aer | 46328

Total (kWhfyear) sSum({211), . = 2139.82 |(21 1

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] + (214) m } x 100 + (208)
(215)m=’7010I0|0|0|0l0|0|0,0|0|0

Total (kWhifyear) =Sum(215), ... 7 0 |(215)

Water heating

Qutput from water heater (calculated above)
[ 1686 [ 147.28 | 153.28 [ 1359 [ 131.50 [ 11588 | 111.02 | 12376 [ 125,13 | 14249 | 152.11 | 16464

79.8 {(216)

Efficiency of water heater
(217)

(217ym=| 85.83 | 86.34 | 8558 | 8418 | 8189 | 798 | 798 | 708 | 708 | 8371 | 86.07 | 86.79

Fuel for water heating, kWh/month

(219)m =_(64)m x 100 + (217)m

(219)m=|794.13] 170.57 I 179.05 | 161.45| 160,68 I 145.21 | 139.12 I 155.09 | 156.8 ] 170.23 | 176.73 | 189.7
Tolal = Sum(21%a), ,, =

Annual totals : kWh/year kWh/year
2139.82

Space heating fuel used, main system 1

1988.82 {218)

!

1998.82

Water heating fuel used

Electricity for pumps, fans and electric keep-hot
130 (230c)

central heating pump:
(230e)

boiler with a fan-assisted flue

Total electricity for the above, kWh/year sum of (230a)...(230g) = 75 (231)

Electricity for lighting 22363 {232}

P
(4]

IR R T I S R SR SR

Fuel Fuel Price Fuel Cost

kWh/year (Table 12) flyear
Space heating - main system 1 {211) x x 0.01 = (240)
Space heating - main system 2 (213) x [I] x 0.01= |I|(241)
Space heating - secondary (215) x [I| x 0.01= E(zm)
Water heating cost (other fuel) {219) x 0.01= (247)
Pumps, fans and electric keep-hot (231) x 0.01= (249)
(if off-peak tariff, list each of (230a) to (230g) separately as applicable and apply fuel price according to Table 12a -
Energy for lighting (232) x 0.01= (250)
Additional standing charges (Table 12) 106 (251)
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SAP WorkSheet: New dwelling design stage

Appendix Q items: repeat lines (253) and (254) as needed
Total energy cost (245)...(247) + (250)...{254) =

Energy cost deflator (Table 12)

Energy cost factor (ECF} [(255) » (258)] = [{4) = 45.0] 7

SAP rating {Section 12)

Energy Emission factor

KWh/year kg CO2/kWh

Space heating (main system 1) (211) x 0.198

Space heating (secondary) {215) =

Water heating (219) x 0.198

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

Electricity for pumps, fans and electric keep-hot (231) «x 0.517

(232) x 0.517

¥ I
S
L
R
e
‘ '
PUREE
Lo

Eleciricity for lighting

Total CO2, kglyear sum of (265)...{271) =

CO2 emissions per m? (272)+ (4) =
El rating (section 14)
Energy Primary
kWh/year factor
Space heating (main system 1} (211} x 102
Space heating (secondary) (215) x
(219) x 0z

Energy for water heating

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

Electricity for pumps, fans and electric keep-hot {231) x 202

(232) x

i B
el

Electricity for lighting

“Total Primary Energy sum of (265)...(271) =

Primary energy kWh/m?*/year (272} + (4) =

ARUNGISEHGE TSGR BDY Waesion: 1.5.0.49 (SAP 9.90) - hitpu/fwww.stroma.com

279.9813  [{255)

47 {256)
1.445 {257)

80.2613 (258)

.

Emissions
kg CO2/year

423.68 (261)

{263)

395.77 264)
819.45 (253)
90.48 (287)
115.62 {268)

1025.54 {272)

21.37 273)

—

85 274}

P. Energy
kWh/year

2182.62

261)
(263)
2038.8 (264)
4221.41 (265)

511 (267)
853.01 {268)

5385.42 (272}

(273)

Page 8 of &



i SPESH 7 -.f,«;.jézg?,w e i
Plot 7. _ Dwelling type: Enclosed end Ground floor Flat
3 Maring Drive West Date of assessment: 08 August 2013

Bo%nor Regis Produced by: Ondrej Gajdos

PO21 Total floor area: 37 m?

This is a Predicted Energy Assessment for a property which is not yet complete. It includes a predicted energy
rating which might not represent the final energy rating of the property on completion. Once the property is
completed, an Energy Performance Certificate is required providing information about the energy performance

of the completed property.

Energy performance has been assess
use per square metre of floor area, energy efficiency based on fuel costs and enviro

carbon dioxide (C02) emissions.

ed using the SAP 2009 methodology and is rated in terms of the energy
nmental impact based on

By 1 T e Eedil
Gy Ebie Gy Balnai i

e

S e

AR S Ao 1Sl

Dt gl

Very environmentally friendly - lower C0O2 emissions

(92 plus) A

e | (BS9Y) 4

| (69-80) .

RSP Y]

Very enargy efficlent - lower ruaning costs

Not environmentally friandly - higher CO2 emissions

EU Directive [R5ty EU Directive
England & Wales e[| | England & Wales e &
The energy efficiency rating is a measure of the The environmental impact rating is a measure of a

home’s impact on the environment in terms of
carbonn dioxide (CO2) emissions. The higher the
rating the less impact it has on the environment.

overall efficiency of a home. The higher the rating
the more energy efficient the home is and the lower

the fue! bills are likely to be.

ARUN DISTRICT COUNCIL BR/201/13/DOC




SAP WorkSheet: New dwelling design stage

Ondrej Gajdos Stroma Number:
Stroma FSAP 2009

Assessor Name:
Software Name:

Address : Plot7,3 Marine Drive West, Bognor Rggi_s_,_PQ21 N

; Area{m?)

Ground floor

Total floor area TFA = (1a)+{(1b)+(1 )+{(1d)+(1e)+....(1n}) (4)

Dwelling volume (3a)+{30)+(3cH+ (3a)+Ber .. Gn) = 88.8 (5)
main '“secondary other ~~  total . m"pefﬁdﬁr o7
heating heating
Number of chimneys | 0 I + ] 0 l K J = r 0 J x40 = Ej(ﬁa)
Number of open flues o | o |7 [ o 1 - [ o ] ke ljl(sb)
Number of intermittent fans x10 = (76)

Number of passive vents

Number of flueless gas ﬂi‘es

|

Infiltration due to chimneys, flues and fans = (63)+(Bb)+(7a)+(Tb)+(7c) =

if a pressurisation test has been carried out or is intended, proceed to (17), atherwise confinue from (8) to {16)

Number of storeys in the dwelling (ns)

Additional infiltration

Structural infiltration: 0.25 for steel or timber frame or 0.33 for masonry construction
if both types of wall are presenf, use the valus comesponding to the greater wall area (after
deducting areas of openings), if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0

If no draught lobby, enter 0.05, else enter 0

Percentage of windows and doors draught stripped

Window infiltration 0.25-{0.2 x (14} + 100] =

infiltration rate

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope aréa

If based on air permeability vaiue, then (18) = [(17) + 20}+(B), otherwise (18)={16)

Air permeability value applies if a pressurisation test has been done
Number of sides on which sheltered
Shelter factor '
Infiltration rate incorporating shelter factor

Infiltration rate modified for monthly wind speed

or a degrae air permeability is being used

(20)= 1-[0.075x (19)] =
(24) = (18) x (20) =

Software Version:

Ave Height(m)

(8) + (10) + (1) + (12) + (13) + (15) =

STRO006629
Version: 1.5.0.49

Volume(m?)

{7b)

¥

I

o
"

i

(7¢)

Air changes per hour

-i-{s}z

9
(10)

{n

[(9)-1]x0.1 =

{12)
(13)
(14)
{13)
(18)
{17

-

mOOOOO ollo|lo E
—
o)
—

0.98 1(18)
3 (19)
0.78 (20)

ﬁanl Febl_Marl Apr| May| Junl Jul I Augl Sepl Oct_l Nov| D‘il

Monthly average wind speed from Table 7

(22)m= rs.rz I 5.1 I 51 I 45 I 4y | 39 l 3.7 | 37 | 42 | 45 | 48 | s.g

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

(222)m=| 1.35 [ 1.27 ‘ 127 | 112 | 1.02 | 0.98 l 0.92 ] 0.92 | 1.05 ‘ 1.12 | 12 | 1.27J

ARUN DISTRSTHEOPEABRZO0D Marsion: 1.5.0.49 (SAP 9.90) - hitp:/fwww.slroma.cam
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SAP WorkSheet: New dwelling design stage

Adjusted infiltration rate (allowing for shelter and wind speed) = {21a} x (22a)m
102 | 096 l 0.96 | 085 | 077 ] 0.74 | 0.7 | 0.7 | 0.79 ] 0.85 | 0.91 | o.gsJ

Calcujale eRective air change rate Tor the applicable case

if mechanical ventilation: :Z_‘—]ma)
If exhaust air heat pump using Appendix N, {23b) = (23a) x Fmv {equation (N5)) , otherwise (23b} = (23a) EZl(zsb)
If balanced with heat recovery: efficiency in % atlowing for In-use factor (from Table 4h) = I_:_T:](23C)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b)x [1 ~ (23c) + 100]

(24a)m=0|0|0l0|0I0|OlUIO|OIOlOJ (24a)
b) If balanced mechanical ventitation without heat recovery (MV) (24b)m = (22b)m + (23b)

papyme] 0 | o | o [0 ] o | o K [ o | o K [ o | o | (24b)
c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24c) = (23b); otherwise (24¢) = (22b)m + 0.5 % (23b)
(acimne 0 | o [ o | o | o | o | o [ o | o | o K | o | (24c)

d} If naturai ventilation or whole house positive input ventilation from loft
if (22b)m =1, then (24d)m = (22b)m otherwise (24d)m =05+ [(22b)m? x 0.5]

(24d)m=r 102 | 098 | oss [ oes | os | o7 [ 074 | 074 | os | oss | oot | o.gﬂ (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

(26)m= F.oz | ose | ose | ose | os | o077 | o7a | o074 | os | oss | os1 | O.BL‘ (25)
RS e e
LEMENT Gross Openings Net Area U-value AXU k-value A Xk

area (m?) m? A.,m? WimzK {W/K) kdfm?-K kJ/K
Doors I—_ 2.52__] % |ﬁ1.5 J =]—_3.7a _l (28]
Windows Type 1 a2 | xMI1(15)+ 004 = @)
Windows Type 2 1 15)+004] = | 134 {27)
Windows Type 3 1K 1.5 )+ 0.04] = iIl 27
Windows Type 4 1.5+ 0.04] = 27
Floor 56 | x[_o2 |-= e | | e

ws |« o2 | =[ 1 1 1 L ~|e2e)
[ oz | =[ 22 | — | [ e

(31)

RiB

walls Typel [ a2 | e |
Walls Type2 [ 84 | o ] [ 84

Total area of elements, m* 51.2
ws, use effective window {J-value calcufated using formuia 1/j(1/U-value)}+0.04] as given in paragrapt 3.2

L |

* for windows and roof windo
* include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K = § (Ax U) (26)...(30} + (32) = [ 2o |6
Heat capacity Cm = S{A x k) ((28)...(30) + (32) + (322)...(328} = (34)

Thermal mass parameter (TMP = Cm + TFA) in kdfm?K
tion are not known precisely the Indicative values of TMP in Tabie 1

Ingicative Value: Medium (35)

For deslgn assessments where the details of the construc
can be used instead of a detailad calcufation.

Thermal bridges : S (L xY) calculated using Appendix K
if detalls of thermal bridging are not known (36) = 0.15x (31 )

Total fabric heat loss '

Ventilation heat 10ss calculated monthly

Jan Feb | Mar | Apr May | Jun Jul Aug | Sep | Oct Nov | Dec
209 | 2826 | 2826 | 2524 | 2345 2261 | 21.81 | 21.81 | 2388 | 2524 267 | 28.26

{36)

(38)m = 0.33 x (25)m % (5)

(38)

{38)m=

Heat transfer coefficient, WIK (39)m = (37) + (38)m

(39)m= Fg.ss I 58.01 l 58.01 | 55 ] 53.2 | 52.36 | 51.57 | 51.57 ] 53.63 l 55 | 56.46 | 58.01

ARUN DSTRSFREPSAR 2008 Narsion: 1.5.0.49 (SAP 9.90} - hitp://www.stroma, com Average = Suny38)..n 112= 55.2page 2 gl%"ﬂa'ﬂ)



SAP WorkSheet: New dwelling design stage

Heat loss parameter (HLP), W/im*K (40ym = (39)m + (4)

(40)m= r1.a1 | 157 | 157 | 149 | 144 I 142 | 139 | 139 | 145 | 140 | 183 | 157
y Average = Sum{40) =122 1.49 (40)

Number of days in month (Table 1a)

Jan Feb | Mar [ Apr May | Jun Jul Aug | Sep ] Oct Nov { Dec
30 31 30 3 {(41)

(41)m= 31 28 K} 30 3 30 3 kY

Assumed occupancy, N m (42)
fTFA>139,N=1+ 1.76 x[1- exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9

fTFAL£ 139, N=1
Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 (43)
r use target o

Raduce the annual average hot water usage by 5% if the dwelling is designed to achieve a walg
not more that 125 litres per person per day (all water use, hot and cold)

rJan| Feb| Marl Apr| May| Junl Jul | Augl Sepl Octl Novl Déc

Hot water usage in litres per day for each month Vd.m = factor from Tabie 1¢ X (43)

(44)m= r75.15 [ 7338 | 7061 | 6784 | ss07 | 623 | 623 | ss07 | e7.84 | 7061 | 7338 | 7615

Total = Sum{44)s..2 = 830.7253 [(44)

Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm/ 3600 iWh/month (see Tables 1b, 1c, 1d}

(45)m= |713.2 ] 99 | 102.16] 89.07 | 85.46 | 73.75 | 68.34 | 78.42 | 79.3a‘| 92.48 I 100.95 | 109.63
Total = Sum(45) .2 = 1091.8178 l(45)
I instantaneous water heating at point of use {n

o hot waler storage), enter 0 in boxes (46) to {61)
(46)m= m.ge | 1485 | 1532 | 1336 | 1282 | 11.08 | 1025 | 1178 | 112 | 1387 | 15.14 | 16.44 | (46)

Water sforage loss: .

a) If manufacturer's declared loss factor is known (KWh/day): :Z] (47)
Temperature factor from Table 2b [j' (48)
- Energy lost from water storage, kWhfyear (47) x (48) = r___:o___’l (49}
If manufacturer's declared cylinder loss factor is not known:
Cylinder volume (itres) including any solar storage within same Ij:I (50)
if community heating and no tank in dweling, enter 110 lifres in box (50)
Otharwise If no stored hot water {thls includes instantaneous combi boiers) enter ‘0" in box (50
Hot water storage loss factor from Table 2 (KWhlitre/day) [1_] (51)
Volume factor from Table 2a 0 (52)
Temperature factor from Table 2b (53)
Energy lost from water storage, kWhfyear {(30)x (51) % (52) x (53} = 0 {54)
Enter (49) or {54} in (55) (55)

Water storage loss calculated for each month {(56)m = (55) x (41)m

(56)m?r0|OIO|0IOlUl0IOlO|OlOIOJ (56)

(57)m = (56)m x ((50)— (H11)] + {50), elsa (57)m = {56)m where (H11}is from Appendix H

If cylinder contains dedicated solar storage,

(57)m=ro|o]o]o|o|0|o|o|0‘0|o|oJ (57)
' o 1~

Primary circuit loss {annual) from Table 3 (58)
Primary circuit l0ss calculated for each month (59)m = (58) + 365 % (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermaostat)

(59)m=ro|o|o|o|o‘o|o|o[o|o|o[oJ (59)

Combi loss calculated for each month (B1)m = (60) + 365 x (41)m
(B1)m= Fam | 3378 | 3598 [ 3348 | 33.16 | 30.73 | 31.75-[ 33.16 | 3346 EX | 3619 | 38.8;‘ (61)

Page 3of B
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SAP 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 + (81)m

(62)m=| 152 | 132.78 I 138.15 | 122.52 | 118,62 | 104.47 [ 100.09 [ 111.58 I 112.81 | 128.46 | 137.14 ] 143.43J
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 andfor WWHRS applies, see Appendix G)
(63)m=ro]o|o[o|o|o|o|o|o|o]o|oJ
Output from water heater

(64)m=[ 152 | 13278 | 138.15 | 122.52 | 11862 | 10447 | 100.09 l 111.58 [ 11281 | 128.45 | 13714 [ 14843

(62)

(63)

Qutput from water heater (annua!), v 1507.0666 |(54)

Heat gains from water heating, kWh/month 0.25 * [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (67)m + (59)m ]
(65)m= ﬁ7.34 | 4136 | 4298 | 37.98 | 3671 | 322 | 2088 I 3436 | 3475 | 3075 | 4261 | 4615 |

(65)

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

R T R ‘
Metabolic gains {Table 5} Watts
Jan Feb Mar | Apr May | Jun Jul Aug | Sep| Oct Nov | Dec
©6)m= | 79.75 | 7975 | 79.75 | 7975 | 7975 | 79.75 7975 | 7975 | 7975 | 7975 | 7975 [ 79.75

Lighting gains {calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= r26.1 | 23.18 | 18.85 ! 14.27 | 10.67 | 9,01 | 9.73 | 12.85 ] 16.98 | 21.56 | 25.16 | 26.82 I

Appliances gains (calculated in Appendix L, equation L13 or L1 3a), also see Table 5
(68)m= | 170.25 [ 17202 | 167.57 | 158.00 | 146.13 | 13488 [ 127.37 [ 1258 | 130.05 | 138,53 | 1515 | 1521'

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| aa3 | aa3 l 443 I 443 | 44.3 ] 44.3 I 443 | 443 ] 443 | 443 | 443 IEE I

Pumps and fans gains (Table 5a}
(70)m=|10|10|1OI10|10|10|10|10I10|10|10|10I
Losses e.g. evaporation (negative values) (Table 5)

(71)m= | 53.16 | 53.16 | 53,16 | 53.16 | -53.16 | -53.16 | -53.16 | 53.16 | 53,16 | -53.16 ! -53.16 | -53.16J

Water heating gains {Table 5)
(72)m=| 63.63 | 6155 | 5775 | 5275 | 49.34 | 4473 [ 4121 | 2619 | 4826 | 53.42 | s9.18 | 62.03 |

(66)m + (67)m + (BB)m + (B9)m + (7O)m + (71)m + (72)m

Total internal gains =
'(73)m=| 34o.§s ] 337.64 |32505 l 3?6 : | 28702 [ 2??'5 I 2592] 2§5T.33 |2761B]2954|31673 |332ﬂl y

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable arientation.

(66)
(67)
(68)
{69)
{70)
)
(72)

(73)

Orientation: Access Factor Area Flux - a_ FF Gains

Table 6d m? Table Ba Table 6b Table 6c (W)
Noth  osx[ orr | x[_t7re | x[ 1073 1 x[ oes | x[_or |=|__s& o
Noth  osx| o7 | x [ tre ] x[ 203 [ _oes | x[ 07 |- [ s oa
Noth  osx] o7 | x [__tre | x| 333 ] x[_oees | x[_o1r__|-= [ 1822 |04
Notn  oex[ omr | x [_tre | x| s4e "]« [ e | x[ o1 |- [ 2980 |9
Noth  oex[ o7 | x[ 179 | * [ 7522 | x[_ _oss | x| o7 1= a15 |00
Noth  osx[ o077 | x[_ 178 | * ™ seos | x[__oes | x| o7 ] =1 s 74
Notn  oex[ o077 | x[_ 1719 | x| o2 | x [ oea_ | x[_oer ] =] 428 o
Noth  oex[ 77 | x| 179 | x| 6156 | x [ oes | x[__or ]| =] 368 s
Page 4 of 8
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West
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West
West
West
West
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West
West
West
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West

Solar g

SAP WorkSheet: New dwelling design stage

2248 |(74)

oo omm | x [t | ox [ 4109 | [ o3 X 0.7 =
oox[ o077 x| 170 T ox [z | [ o83 x 07 = resr |79
o[ 077 x [ a7e | x [ 1322 | x [ o063 x 0.7 = [ 723 |74
osx[ o7 x r7s |« [_ses | x| 08 x 0.7 = ap |79
oox[ 077 x a2 | x [ 1087 | > [ o3 x 07 [ se2 |ED)
osx]  or7 x vos |« [ 1087 | x [ oea x 0.7 = s |60
oox[ o077 x 2z | [ teer ] x |08 x 0.7 [ 7a e
oox[ 077 x a2 |« [ oesse | x[ o083 x 07 [ ez |eo
oox[ o077 x oes |« [ esz | x|__oe 07 [ s |60
oox[ o077 x T2z | [ _ses2 | x| __oes x 0.7 =] 1as|60)
L

=

0.7

a2 | x [ __eter ] x[__0s3

b

n

2672 |(80)

>

07

oss | x| __ewsr_ | x[__oses

>

1787 j(80)

*1ﬂﬁ“71ﬁﬁ“ﬁ*ﬂﬁ—%“jjjﬂﬂﬁj

L] L_.L__ L_.L__L__ LIl L_.L_, | [ L_.L__ il h_.L__ L__L__ L_.L__L_;

I R

0.7

»

2036 __ |(80)

a2 | x [ _aser | x [ 083

1362 |(89)

A O O

ARREREEEEEREEE

-
IR0 o

r
0
3
r
3
|
F
B
L |
oox[ 077 [ 122 | x[_s157 ] x[ o83 x 07 = 2 |60)
oox[ 077 x [ 1a2 | x [ 914t R x 0.7 = [ seer__ |0
oox[ 077 x [ oss | «[__914 ] x[__oes 0.7 S
o[ or x [ 12 |« [ o1as | x[__oes x 0.7 = [ aa0s |60
osx[ 077 <[ 14z | x [ 11122 | x [ 063 x 0.7 = [ aszrjE0)
oox[ o017 x[ oss | x| 1122 | x 063 x 0.7 = [ a2 |E0)
osx{ 077 x| 122 | x [z | x | 063 x 0.7 = Taar o
oox[ 077 [ a2 | x [ neos | x[__ o083 x 0.7 = [ s0ss |0
oox| 017 x [ oss | x [ 11605 | x [ o063 x 0.7 = [ see__ j60)
9x . [ 122 | x|__1608 ] x [ o3 x 0.7 [ wa e
oox| 077 « [ taz | [ 112ee | < [ oes x 0.7 = ases__ |@0)
oox| 077 [ oss | x[_1mees | x [ os3 x 07 = sy |60
oox[ orr x [ 12z | x [ 1m2ee_ | x [ o063 x 0.7 [ a2 eo
oox|[ o7 « [ taz_ ] x[_9803_|* [ o3 x 07 [ aesa o9
oax[ o077 x [ o0es | x| o803 | x [ 083 % 0.7 = [ 2848 |0)
ooxl o077 x [ 122 | x[ o803 |x [ os3 x 0.7 = [ sess @0
09x| 077 x [ 142 | x|__736 ] x [ __os3 x 0.7 = [ 319 w0
oox| o7 « [ oss | x| 736 IR TS x 0.7 = [ 217 Y0
oox{ o077 x [ 122 | x[__78 ]« [ oes x 07 = [ a4 |EO)
l L
=
=
=
=
|
=
B
L

0.9x[ 077 x[ oss | x[ ge: | = [ o3 0.7 =

aex[ 077 « [ 122z |« [ e ] x| o3 x 0.7 = 1749 |(80)
osx[ o077 [ a2 | x [z |~ [ os3 x 07 = 1072 |(80)
oox[ 077 « [ oes | x[_2am | [ os3 x 0.7 - 717 @80
oox[ 077 [ 122 | x [ | > [ oes | x 0.7 - 921 |(80)
ooxf 077 [ vaz | x[_1e30 | x| oes | x 0.7 = 711 |80
osx[ o077 « [ o | x[__e3e_ [~ [ oss | x[__o7 = 476 |(80)

osx| o7 | x [ 122 | [ reas | x[ os |~ [ o7

I

611 |(80)

ains in watts, calculated for gach month (83)m = Sum{74)m ...(B2)m

(83)m=

27 67 [ 534 [ 85.77 | 130.18 | 163.17 ] 173.33 ] 166.87 | 141.24 | 103.23 | 65.04 | 34.34

[\
el

i

88

ARUN BIFEAROP SRR 008! Viersion: 1.5.0.49 (SAP 9.90} - hitp://www.stroma.com
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SAP WorkSheet: New dwelling design stage

Total gains — internal and solar (84)m = (73)m + (83)m , walts
(84)m= |?sa.54 | 391.08 | 41082 | 436.18 | 450.19 [ 44283 [ 42608 | 406.56 | 379.41 | 360.44 | 351.07 I 355.3ﬂ

(84)

Temperature during heating periods in the living area from Table 8, Th1 (°C)
| Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug | Sep| Oct Nov Dec
0.99 (86)

(86)m=| 0.99 0.98 0.87 0.93 0.84 0.68 048 0.5 0.78 0.94 0.98

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

(87)m= |719.55 | 1972 | 1999 | 2036 | 2072 | 2092 | 2090 | 2008 | 2085 | 2046 | 1004 | 1962 | (87)
Temperature during heating periods in rest of dwelling from Table 8, Th2 (°C)
(88)m= | 19.61 | 1964 | 104 | 197 | 19.74 | 1976 [ 1977 | 1077 [ 1973 | 1e7 [ 1967 | 19.@ (88)
1 Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m= ro.ga | oor | 096 | oo | 079 | oss | o35 | 036 | oses | oot [ 097 | 0ss | (89)
Mean internal temperature in the rest of dwelling T2 {follow steps 3 to 7 in Table 9¢)
(90)m= Fa.as] 18.54 ] 18.81 | 18.2 ] 19.56 ] 19.72 ] 19.77 ] 19.77 | 19.66 ] 19.31 | 18.78 | 18.45 (90)
flLA = Living area + (4) = 0.54 J(gn

Mean internal temperature (for the whole dwelling) = LA x T1 + (1 = fLA) x T2
(92)m= r1a.99 | 1947 | 19.45 | 19.83 | 20.19 | 20.37 | 20.43 ’ 20.43 | 203 ] 19.93 [ 1941 | 19.08 , (92)

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

(83)m= W.gg | 19.17 l 19.45 | 19.83 | 20.19 I 20.37 I 2043 | 2043 | 203 ] 19.93 | 19.41 | 19.08 l (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
rJanI Feb' Marl Aprl May| Junl Jul | Augl Sepl Octl Novl Dec4|
Utilisation factor for gains, hm:
(94)m=, 0.98 ] 0.97 | 0.95 ] 0.91 | 0.81 | 0.63 l 0.42 | 0.44 ] 0.74 | 0.91 ] 0.97 | o.gsJ {94)
; Useful gains, hmGm , W = (94)m X (84)m
. (95)m= ] 360.62 | 379.89 [ 39147 | 398.39 | 364.53 | 28052 | 17924 [ 17268 l 279.28 [ 328.64 | 339.93 I 347.93J (95)
Monthly average external temperature from Table 8
(96)m= r4.5 ] 5 | 6.8 ] 8.7 | 117 | 146 | 16.9 | 16.9 | 14.3 I 10.8 | 7 ] 4.9 I (35)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
©7)m= |Tssa.ss | 822.24 | 733.83 ] £11.99 | 451.64 [ 302.16 | 181.9 | 181.83 ] 321,96 l 502.39 ] 700.48 | szz.‘raJ (97)

Space heating requirement for each month, kWh/month = 0.024 x [(87)m — (95)m] x {41)m
(98)m=[374.99| 297.26 | 254.72| 153.8 | 64.81 | 0 | 0 ] 0 | o [ 12927 | 259.59] 353.28

_ Total per yaar (kWhfyear) = Sum{98).ss. = 1887.72 |(93)
Space heating requirement in kWh/m?*/year (99)

', . e = 3 -— - ) : B
W . : : - R AR T U FU L LRI

Space heating:
) 0 {201)

Fraction of space heat from secondary/supplementary system

Fraction of space heat from main system(s) (202y=1-(201} = 1 (202)

Fraction of tota! heating from main system 1 (204) = (202) x [1 - (203)] = 1 (204}
Page 6 of 8
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SAP WorkSheet: New dwelling design stage

Efficiency of main space heating system 1 89.9 (206}
Efficiency of secondary/supplementary heating system, % 0 (208)
ﬁan | Feb l Mar I Apr | Mayl Jun l Jul l Aug | Sep | Oct | Novl Dec kWh/year
Space heating requirement (calculated above)
[ 37499 | 297.26 | 25472 [ 153.8 | sa81 | o | o | o | o | 129027 [ 25959 | 353.234]
(211)m = {{{98)m X (204)] + (210)m } x 100 + (2086) (211)
anz | 33065 | 28333 | 171.07 | 7200 | o I o [ o | o | 14379 | 28876 | 30297
Total (kWhiyear) =Sum(211), ., 7~ 2009.8 (211)

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] + (214) m } x 100 = (208)
(215)m-0|0|o]o|0|0lo|o|o|o|0|o
Total (KWhiyear) =Sum(215), ;.0 7~

245)

—

N

Water heating
Output from water heater (calculated above)
r152 132.78 | 138.15 | 122.52 | 118.62 ] 104.47 | 100.09

| 111.53] 112.84 | 128.46 | 137.14 | 148.43

Efficiency of water heater 79.8 J{z'. 6)
(217)m=| 86.73 | 8652 | sso7 | 8512 | 83 | 798 | 708 | 7as | 798 | 8457 | 8613 | ss68 (217)
Fuel for water heating, kWh/month
(219)m =_(64)m x 100 + (217)m .
(219)m= 175.25] 153.47 | 160.51 | 143.94 | 142.75 | 130.92 | 125.42 | 139,82 | 141.37 i 151.91 ] 159.22 | 171.29

Total = Sum(219a), ,, = 1795.88 |(219)

Annual totals kWh/year kWh/iyear
2099.8

Space heating fuel used, main system 1
1795.88

i

Water heating fuel used

Electricity for pumps, fans and electric keep-hot

central heating pump: 130 {230c)
boiler with a fan-assisted flue (230}
sum of (230a)...(230g) = 175 (231}

Total electricity for the above, kWhiyear
184,36 {232)

o
1I
i

Electricity for lighting

Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £lyear
Space heating - main system 1 (211} x x 0.01= (240)
Space heating - main system 2 (213} x ri] x 0.01= E(zm)
Space heating - secondary (218) x !__—T——I x 0.01= lIl(zaz)
Water heating cost {other fuel) (219) x 0.01= (24TJ
Pumps, fans and electric keep-hot (231) x 0.01= (249)

fuel price according to Table 12a

(if off-peak tariff, list each of (230a) to (230g) separately as applicable and apply
(232) 11.46 x 0.01= 21.13 {250)

Energy for lighting

i
i

Additional standing charges (Table 12) (251)

ARUN DI
\DISTRICT COUNGL BREMAIEZan: 1.5.0.49 (SAP 9.90) - httpriiwww stroma.com Page 7 of 8




SAP WorkSheet: New dwelling design stage

Appendix Q items: repeat lines (253) and (254) as needed

Energy cost deflator (Table 12)

Energy cost factor (ECF) [(255) x (256)] = {(4) + 45.0] =

SAP rating {Section 12)

S "'l..-’. . .v‘ et »'[.:‘,5 .

Energy
kWh{year
Space heating (main system 1) (211) x
Space heating (secondary) (215) x
(219} x

Water heating

Space and water heating

Electricity for pumps, fans and electric keep-hot (231 x
Electricity for lighting (232) x
Total CO2, kglyear
CO2 emissions per m?
El rating (section 14)
Energy
kWh/year
Space heating (main system 1) {211 =x
Space heating (secondary) (215) x
(219) x

Energy for water heating

Space and water heating

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

Electricity for lighting (232) x
‘Total Primary Energy

Primary energy kWh/m?/year

Al
RUN DIGIRICT COpNEA SR HIRRsion: 1.5.0.49 (SAP 9.90) - hitp:/lwww.strama.com

(245)...(247) + (250)...(254) =

(261) + {262) + (263) + (264) =

(261) + (262) + (263) + (264} =

Emission factor

0.198

0.198

=

Q

O

O

o

EE I =
=

=

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

(272)+ (4) =

Primary
factor

1.02

) b

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

(272) + {4} =

s
—

267.9483 255)

Emissions

kg CO2/year
[essss oo

P. Energy

kWh/year
e
s e
[ oo

Page 8 of 8
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Plot 8 ) Dwelling type: Enclosed end Ground floorFlat
3 Marine Drive West Date of assessment: 08 August 2013

Bo%nor Regis Produced by: Ondre] Gajdos

PO21 : Total floor area: 31 m?

This is a Predicted Energy Assessment for a property which is not yet complete. It includes a predicted energy
rating which might not represent the final energy rating of the property on completion. Once the property is
completed, an Energy performance Certificate is required providing information about the energy performance
of the completed property.

Energy performance has heen assessed using the SAP 2009 methodology and is rated in terms of the energy
use per square metre of floor area, energy efficiency based on fuel costs and environmental impact based on

carbon dioxide {CO2) emissions.

T

e R

Vary environmentally friendly - lower CO2 emissions

(92 ptus) /B\
(81-91} ' ' 85

; (69-80) 7,

(55-68) D

T T S

Nat energy afficient - higher running costs
England & Wales EU Directive FREE || England & Wales EU Directive FER 2
g 2002/01/EC [ g 2002/01/EC sy

The energy efficiency rating is a measure of the The environmental impact rating is a measure ofa
overall efficiency of a home. The higher the rating home’s impact on the environment in terms of

the more energy efficient the home is and the lower carbonn dioxide (CO2) emissions. The higher the
the fuel bills are likely to be. rating the less impact it has on the environment.
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SAP WorkSheet: New dwelling design stage

Assessor Name:
Software Name:

Address: Plot 8, 3 Marine Drive West, Bognor Regis, PO21
.o :-;_-..,';.'.': E’__' ,'.‘:'.'.:' --.‘I‘ . . . Lo i N '-" o

Area{m?) " Ave Height{m)

Ondrej Gajdos Stroma Number: STRO0D06629
S_trqma F__S_AP_2009 N Software Version: Version: 1.5.0.49

Volume{m?)

Ground floor : (1a) x r 2.4 J(Za) =

-

744 J(Ga)

Tota! floor area TFA = (1 a)+(1b)+(1c)+(1d)*+(1e)+..... {(1n) (@)

Dwelling volume {3a)H(3bpH{3c)+(3d)+ (3e)+.....(3n) =

main Secondary " other  total
heating heating
Number of chimneys ‘ 0 ] * ﬁ 0 J + F 0 J = ﬁ 0 J x40 =
Number of open flues | 0 I * |* 0 J + f 0 l = r 0 J x20 =
Number of intermittent fans x10 =
Number of passive vents x10 =
x40 =

Number of flueless gas fires

| W

{Ba)yH(Bh)+(7a)+(7b)+(7c) = 20 +(5) =
ged to (17), otherwise continue from (9} to (16}

infiltration due to chimneys, flues and fans =

, H
t e~

m?® per

20

Ll

3)

hour

(6a)
(6b)
(72)
(7o)

(7<)

Air changes per hour

8

If a pressurisation test has been carried out or Is Intended, proc

Number of storeys in the dwelling (ns)

(9

[(8)-1]%0.1 =

(10)

Additional infiltration

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction

if both types of wall are present, use the value corresponding to the greater wall area (affer

(11}

T 11 H

deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 {unsealed) or 0.1 (sealed), else enter 0 (12)
If no draught lobby, enter 0.05, else enter 0 (13)
Percentage of windows and doors draught stripped (14)
Window infiltration 0,25 - [0.2 x (14) = 100] = (15)
Infiltration rate (8) +(10)+ (1) + (12) + (13) + (15) = (18)
Air permeability value, q50, expressed in cubic metras per hour per square metre of envelope area 15 {17)
If based on air permaability value, then (18) = [(17) = 20}+(8}, otherwise (18) = (18) | 1.02 l(1a)

Alr permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides on which sheltered 3 (19) .
(20) = 1-[0.075 x (18)] = 0.78 (20)

Shetter factor

Infiltration rate incorporating shelter factor

Infiltration rate modified for monthly wind speed
Wanl Febl Marl Apr| Mayl Junl Jul I Augl Sepl Oct| Nov| DecJ

Monthly average wind speed from Table 7

(22)m=|7.4 [ 5.1 | 51 | 45 KX ] 39 ] 37 ‘ a7 l 42 | a5 | 48 ‘ 5.1 J

Wind Factor (22a)m = (22)m + 4
(22aymd] 135 | 127 [Trar | 112 [ 102 | 088 [ 092 | o092 [1os [ 112 [ 12 | 127 |

ARUNGISTRICE Gosiuan. 509 Weesion: 1.5.0.49 (SAP 9.80) - hetp:/www.stroma.com
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SAP WorkSheet: New dwelling design stage

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
107 | 101 | 1ot | ose | os | 077 | 073 | 073 | oss | ose | oses | 101 |
Calculate eHactive air change rate for the applicable case

If mechanical ventilation: EIlma)

If exhaust air heat pump using Appendix N, (23b} = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) :c:(zg,b)

If balanced with heat recovery: efficiency in % allowing for in-use factor (fram Table 4h) = |Il(23c)

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]
(24a)m=ro|ololololo|o|o|o|o|o[oJ (243)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
{24b)m=r0|0|0|010|0!0|0|0I0|0|0J (24b)

c) If whole house extract ventilation or positive input ventilation from outside

if (22b)m < 0.5  (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
l (24¢)

(24c)m=rolol0|0|oi0|o|0|0|0|0|o
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m* x 0.5]
(24d)m=r1.07 | 101 | 101 | 089 | o83 | os | o077 | o7 [ oss | os9 | 095 | ”M {24d)
Effective air change rate - enter (24a) or (24b) or (24¢) or (24d) in box (25)
@sm=| 107 | 101 | 101 | o9 [ o83 | os | 077 | 077 | ose | o089 | oss | 101 | (25)

P LI S LI A L

N ST
AR LT H

Net Area U-value AXU k-value AXk

ELEMENT Gross Openings

area (m?) m? A ,m? Wim2K (WK} kJimz- K kJ/IK
Doors [T2s2 | x[_15 | =| 378 | (26)
Windows Type 1 1.44 x1/[1/( 1.5 )+ 0.04] = 2.04 {27)
Windows Type 2 1.79 x1{1/{ 1.5 )+ 0.04] = 253 (27

Floor s | [0z | =[_112 | [ s )
Walls Typet [ 08 | [_ras | [ 27 1« [ 025 | =[ 59 | [ 1 [ e
Walls Type2 [ sea | [_o | [ 88 ] «[ o2z | =23 | [ 1O e
Total area of elements, m? (31)

value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2

* for windows and roof windows, use effective window U-
* include the areas on both sides of Internal walls and parfitions

Fabric heat loss, WK =5 (AxU)
Heat capacity Cm = S(A xk )

Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K
o construction are not known precisely the indicative values of TMP in Table 1f

(26)...(30) + {32) = (33)

((28)...(30) + (32) + (32a)...{32e) = (34)

indicative Value: Medium (35)

For design assessmenis where the details of th
can be usad instead of a detailed caleulation.

Thermal bridges : S (L x Y) calculated using Appendix K
if details of thermal bridging are not known (36) = 0.15x {31}

Total fabric heat loss

Ventilation heat loss calculated monthly

6.78 (36}

s

(33)+ (36) = 37

{38)m = 0.33 x (25)m x (5}

Jan Feb Mar | Apr May | Jun Jul |- Aug| Sep | Oct Nov | Dec
(38ym= | 2617 | 2472 [ 2472 | 21.96 5032 | 1955 | 18.82 | 18.82 | 20.71 | 21.96 233 2472 (38)
Heat transfer coefficient, W/K {35)m = (37) + (38)m
(39)m=l 52.7 | 51.25 l 51.25 | 4849 | 46.85 | 46.08 } 45.36 | 45.36 | 47.24 | 48.49 | 49.83 | 51.25
Average = Sum(39)..a /12 48 68 |(39)

ARGitTemadr SAR0Rg.Yersian: 1.5.0.49 (SAP 9.90) - http:/fwww.stroma.com Page2o0f 8




SAP WorkSheet: New dwelling design stage

Heat loss parameter (HLP), W/im2K (40)m = (39)m + (4)

o= 1.7 | 165 | 165 | 1.8 [ 151 | 14 [ 146 | 146 [ 152 | 156 [ 161 | 165

i Average = Sum{40)..n /122 157 (40}
Number of days in month (Table 1a)
Jan Feb | Mar | Apr May | Jun Jul Aug | Sep | Oct Nov { Dec
tavym=1 31 28 31 30 31 30 31 31 30 31 30 31 (1)
Assumed occupancy, N (42)
ifTFA > 13.9, N=1+176x[1- exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
{43)

fTFAE13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36

Reduce the annual average hot water usage by 5% if the dwelling Js designed to achieve a water use target o
not more that 125 litres per person per day (all water use, ot and cold}

rJanl Febl Mar| A'pr[ Mayl Junl Jul I Augl Sepl Oct| Novl DecJ
= factor from Table 1c x {43)

Hot water usage in litres psr day for sach month Vd.m

(44)m= r72.41 | sa77 | 6714 | 6453 | 6188 | s9.24 | 5924 | 168 | 6451 | 6714 | so.77 | 7241

Total = Sum{dd)s.a = 789.8938 |(44)

Energy content of hot water used - calculated monthly = 4.180 x Vdm x nm X DTm /3600 kWh/month (see Tables 18, 1c, 1d)

(45)m= WT.SSl 0414 | 97.14 | 84.69 I 81.26 } 70,12 ] 54.98 l 74.56 I 7546 | 87.94 ] 95.99 l 104.24

Total = Sum(45)i..2 = 1038.1531 |(45}

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61}

(4B)m= F6.15 | 1412 | 1457 | 127 | 1218 | 1052 | 975 | 1118 | 1132 | 13.19 | 144 | 15.64J

Water sforage 10ss:
a) If manufacturer’s declared loss factor is known (kWh/day): IZI

Temperature factor from Table 2b

Energy lost from water storage, kWh/year (47} x (48) = E:]

If manufacturer's declared cylinder loss factor is not known:

Cylinder volume (litres) including any solar storage within same E
If community heating and no tank in dwelling, enter 110 litres in box (50)

Otherwise If no stored hot water (this includes instantaneous combi boilers) enter ‘0" in box (50)

Hot water storage loss factor from Table 2 (kWhfiitre/day) I——j___l

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

(50) x (51) x (52) x {53) =

0
0
Energy lost from water storage, kWh/year 0
Enter (49) or (54) in (55) 0
Water storage loss calculated for each month
(56)m=rolo|o]o|o|o|o|0|o|o]oloJ

= (56)m x [(50) — {H11)] + {50), else (57)m = (56)m where (H11)1s from Appendix H

((56)m = (55) x {41)m

If cylinder contains dedicated solar storage, {57)m
(57)m=ro|o|o|o]0]o|o]o|o|o|o|oJ

Primary circuit loss (annual) from Table 3
Primary circuit loss calculated for each month (S9)m = (58) + 365 x (41)m
{(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

(59)n1=r0|0|0I0|0|0|0|0|0|0|0|0J

Combi loss calculated for each month {(61)m = (60) + 365 X (41)m
(61)m= rae.g ] 32.12 ] 34.21 | 31.81 ] 3153 | 29.22 | 30.19 ‘ 31.53 I 31.81 I 34.21 l 34.41 | 36.9J

ARUN By¥751eEr FBAPEROOG Mbersion: 1.5.0.49 (SAP 9.90} - http:/iwww.stroma.com

{46)

(47)
(48)
(49)

(50)

(51)

{52)
{53)

(54)
(53)

{56)

{57)

{58)

{59)

{61)
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Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (48)m + (57)m + (69)m + (61)m

(62)m= W4.53| 126.25 | 131.36 | 1165 | 11279 | 99.34 | 9517 | 1084 [ 10727 | 122.15 | 130.4 | 141.14 |
ribution to water heating}

(62)

Solar DHW input calculated using Appendix G or Appendix H (negative guantity) (enter ‘0" if no solar cont
{add additional lines if FGHRS andfor WWHRS applies, see Appendix G)

(63)m=[0l0|0|0‘0|GlD|0IOID|OlUJ (63)

Output from water heater
(64)m= P44‘53| 126.25 | 13136 | 1165 | 11279 | 9934 { 9517 | 1061 [ 107.27 | 12215 | 1304 [ 141.14

Output from water healer (annual).. 1432.9917 |(54)
Heat gains from water heating, kWh/month 0.25 * [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (69)m ]
(65)m= | 45.01 | 3033 [ 4065 | 3611 | 349 | 062 | 2015 | 3268 [ 3304 | 3779 | 4052 ] 4388 | (65)
(65)m only if cylinder is in the dwelling or hot water is from community heating

include (57)m in calculation of

T e S
i

Metabolic gains (Table 5), Watts

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov | Dec
(6)m=| 7158 | 7158 | 7158 | 7158 | 71.88 | 71.58 | 71.58 | 71.58 7158 | 7158 | 71.58 | 71.58 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=r22.5 | 2007 | 16.32 | 1236 | 924 | 78 | 8as | 1095 | 147 | 1867 [ 2179 | 23.23J (67)
Appliances gains {calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= [ 148.85] 150.4 | 146.5 I 138.22 I 127.75] 117.93 | 111.36 | 109.81 ] 113.71 I 121.99‘ 132.45 | 142.2ﬂ (68)
Cooking gains (calculated in Appendix L, equation L15 or t.15a), also see Table 5
(69)m= m.ss ] 4335 | 4335 [ 4335 ] 43.35 | 43.35 I 43.35 | 43.35 | 43.35 | 43.35 | 43,35 ' 43.35J (69)
Pumps and fans gains (Table 5a)
(70)m=[1o | 10 | 10 | 0 | 10 | 10 L [ 10 [ 1o | 0 | 10 | 10J (70}
Losses e.g. evaporation (negative values) (Table 5)
(71)m= F47,72 | 4772 | 4772 [ 4772 [ -4772 | 4772 | -47.72 | -47.72 | 4772 | 4772 | 4772 [ -47.75 (71)

Water heating gains (Table 5)
(72)m= rso.s | s8.53 IEXE | s0.18 | 4691 | 2253 | 3018 | 4392 | 4580 | soe | s6.28 | SS‘QLI {72)

(66)m + (67)m + (68)m + (63)m + (70)m + (71)m + (72)m

Total internal gains =
(73)m= l?)g.wl 3062 | 294.95 | 277.94 1 261.12 | 24546 | 236.18 I 241.9 I 251.51 ] 268.67 I 287.73 | 301.7 I (73)
h Sol.;\r g-ains-are céléul-ated"using solér ﬂu.x frr;«ﬁ Ta-lllnle-sila. and a;ssociate& eduatioﬁs.to c"onve.n‘tc; the al!pplicat;le“orien;atio'ﬁ.
Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6c (W)
North  osx[ we77 ] x [ 118 | * wor_ | x[_oes ]x[__o7 ] = _ser_ |oa
Noth oox[ o077 ] x[__t18 | x [ 20m | x[ o083 | x[ 07 IR
Noth  oox[ 77 | x[__t7e | * [ ssm | x[_oes | x| o7 1= 1822 |04
Noth  oex[ o077 | x[__ 178 | * [ o464 | x[__o083 | * [ o7 | =[ e oo
Noth  osx|[ o7 | x| tre | x|_7522 | x[_oes | x[ o7 | ST ()
Noth  osx[ orr | x [ 119 | * [ saoe | x[ _oes | x| o7 R
Noth oex| or7 | x [ 179 | * [ 7oz | x[_oes | x| __o7 | = [ a3z {00
Noth  oox[ omr_ | x [ 1718 | * [ etss | x[ o063 | x o7 | =-[__sses |7

ArUEHemaRSAR 2009 Vetsion: 1.5.0.49 (SAP 9.99) - hitp://www.stroma.com Page 4 of &
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Noth o[ o | x[_tr9 Jx[ 409 |« [ oes | x[_or |=[__zas 79
North  osx[ o7z | x [ __17s | x| 248 "« _oes | x[ o1 |= [ 1esr (e
Noth  oox| o | x[ 118 ] x| 12 "]« [ _oss | x[__o7 | [ 7w
Noth  oox[ o7 | x[ 179 | x| 8e | x [ oss | x[ o7 |- [ 488 |4
East  oox| 2 |« [ t4s | x [ emr | > [ om | x[ o7 ]=[__ae o8
East  oax[ 2 | x[ e | x| 38 1« [ _oes | x[ o1 |- [ 33g e
rast  osx[ 2 | x[_ 14 | x[ & | x [ _oes | x[_or ][ st e
East  os[ 2z | x[__ted | x| 9o | x [ _oes | x[ o1 ]=[ eos |i7e)
Bast  oox| 2 | x[__tar | x| 2z | x[_oes | x[ o7 |- s |c7e)
East  osx[ 2z | x [ 144 | x [ weos | x[ _oss x| o7 ) = [ ro21s _ |06)
East  osx| 2 | x[__tas ] x[ e ]~x [ oes | *[ o7 }=[ s _ |7
East  oo[ 2 | x[__1ee ] x[ o803 ]« [ oes | x[_or ] =] s 76)
East osx[ 2 | x [ _saa_ | x 738 | x| __oe | x[ o7 |=[_ sars__|7®)
East  oax| 2 | x[__t1e | x[ 469 1« [ oes | x[__or =42 |78)
East 09| 2 | x[__14a | x| 27 |« [ _oes | x[ o7 _|-= [ 2175 |09)
East  os| 2 | x| 14 | «[_1e3 |~ [ oes | x[_ o7 |=[ _taas [®

Solar gains in watts, calculated for each month {83)m = Sum{74)m ...{82)m

(83)m= | 23.36 | 45.04 | 7241 [ 1105 | 130.04 | 148.15 | 14243 | 119.97 | 8728 | 5486 | 28.98

| 19.32 l

Total gains — internal and solar (84)m = (73)m + (83)m , walts

(84)m= E&z.52| 35124 | 367.36 | a8s.20 | 400.18 | 2s381 | 37861 | 38186 | 33877 | 32353 | 3167 ] 321.03J

Temperature during heating periods in the living area from Table 9, Th1 (°C)
Utilisation factor for gains for living area, h1,m (see Table 9a)

(83)

(84)

Jan Feb | Mar | Apr May | Jun Jul Aug{ Sep| Oct Nov | Dec
g6)m=| 098 | 098 | 096 093 | 084 068 | 048 0.5 0.77 0.93 0.97 0.98 {86)
Mean internal temperature in living area T1 (follow steps 3to 7 in Table 9¢)
(87)m=| 19.51 | 19.68 [ 19.96 l 20.33 | 2071 | 20.92 ] 20.99 | 20.98 | 20.85 ] 20.45 | $9.01 | 19.5&] (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C}
88)m= | 19.55 | 1058 [ 1958 | 1964 [ 1968 | 197 [ 1972 [ 1972 | 1067 | 1964 [ 1961 | 19.5ﬂ (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(@89)m= ]Tga | 0.97 ] 0.95 ] 0.9 | 0.77 | 0.57 | 0.34 | 0.35 | 0.67 ] 0.89 ] 0.96 | o.gaJ (88)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)m= ﬁ.zs | 18.45 | 1873 | 19.13 [ 195 [ 1067 | 19.72 [ 1972 ] 196 | 19.25 ] 18.71 [ 18.36 (90)
fLA = Living area + (4) = 0.48 (91)
Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 - fLA) x T2
(82)m= W.BS I 19.04 | 19.32 | 19.72 | 20.00 I 2027 | 2033 | 2033 | 202 | 1983 [ 19.29 | 15.9ﬂ (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=[13.36 [ 1904 l 19.32 | 19.72 | 20.09 l 20.27 | 20.33 I 20.33 | 20.2 | 19.83 | 19.29" 18.95 ] (93)
Set Ti to the mean internal temperature cbtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the Utilisation factor for gains using Table 9a
Dan I Feb l Marl Apr l Mayl Jun | Jul | Aug l Sep [ Oct ] Novl DecJ
Page 50f 8
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SAP WorkSheet: New dwelling design stage

Utilisation factor for gains, hm:
(84)m= ﬁ.w ] 0.97 | 0.94 l 0.9 ] 0.8 I 0.62 | 0.4 | 0.42 i 072 | 0.9 | 0.96 f 0.97J

Useful gains, hmGm , W = {94)m x (84)m

(95)m= @3.61 | 330,08 | 347.13 | 350.53 l 318,16 ] 242.77 | 153,31 ] 152.86 | 242,89 l 290,74 | 304.37 | 312.6 J
Monthly average external temperature from Table 8

(86)m= |’4.5 | s | s | 87 | 17 | 146 | 169 | 169 | 143 | 108 | 7 [ 48 J
Heat loss rate for mean internal temperature, Lm , W = (39)m x [(93)m— (96)m ]

(87)m= Eﬁ.asl 719.7 ‘ 541.86 I 534.15 | 30289 | 26135 | 155.59 I 155.53 ] 278.86 | 437.94 ] §12.42 | 720.1{

Space heating requirement for each month, KWh/month = 0.024 x [(97)m — (85)m] X {41)m
(S8)m= |Tazz.31| 255.78 | 219.28 | 1322 IEX HE [ o [ o 0 1 109.52 | 22179 | 30320

{94)

(5)

(96)

(87)

Total per year (kWhiyear) = Sum(88h.sa.2 = 1619.77 |(93)

PR L - 'R
1 B e P v

rs

Space heating requirement in KWh/m#/year (99)

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) = [1 - (203)] =

Efficiency of main space heating system 1

Efficiency of secondary/supplementary heating system, %

rJan I Feb l Mar | Apr I May| Jun | Jul l Aug | Sep| Oct | Novl Dec
Space heating requirement (calculated above)
[ 32231 | 25578 | 219.28 | 1322 | 558 | o [ o | o [ o | 10852 | 221.79 | 303.29 |

(211)m = {{(98)m x (204)] + (210)m } x 100 + (206)
l?58.52| 284 51 l 243.92 ] 147.06 | 61.85 I

0 ‘ 0 | 0 ‘ 0 |121.82|245.71|337.36

0 {201)
1 (202)
1 (204)
89.9 .(206)
0 (208)
kWh/year

(211)

Space heating fuel {secondary), kWh/month
= {[(98)m x (201)] + (214) m } x 100 + {208)

Totat {lkWhiyear) =Sum(211), 44 1" 1801.74 i(21 1)

Water heating

(215)m-0|olo|0|o|olo|0|0|ulo|o
Total (kiwh/year) =8um(215), ;00" 0 l(215)
Qutput from water heater {calculated above)
W.&sl 126.25 | 13136 | 1165 l 11279 | 9934 | os.17 l 1061 | 107.27 | 1225 | 1304 | 14114
Efficiency of water heater 79.8 |18
(217)

(217)m=|786.51 | 8620 | 8583 | 8a.87 | 8287 | 7o8 | 7e8 | 798 | 798 | 8428 | ss.s | 8642

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

(219)m= 167.07] 146.31 | 153.04 l 137.27 ‘ 136.1 | 124.48 ‘ 119.26 | 132.95 | 134.42‘ 144.94 | 151.35] 163.3

Total = Sum(219a), , =

Annual totals kWh/year

Space heating fuel used, main system 1

Water heating fuel used

Electricity for pumps, fans and electric keep-hot

ARUNGISTRSE 5P 009 Weesion: 1.5.0.49 (SAP 9.90) - hitp:Hwww.stroma.com

i

1711 (219)

kWh{year
. 180174
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central heating pump:
boiler with a fan-assisted flue

Total electricity for the above, kWh/year

Electricity for fighting

Space heating - main system 1
Space heating - main system 2
Space heating - secondary

Water heating cost (other fuel)

Pumps, fans and electric keep-hot

(if off-peak tariff, list each of (230a} to (230g)

Energy for lighting
Additional standing charges (Table 12)

Appendix Q items: repeat lines (253) and (254) as needed
(245)...(247) + (250)...(254) =

Total energy cost

Energy cost deflator (Table 12}
Energy cost factor (ECF)

SAP rating (Section 12)

Space heating (main systemn 1)
Space heating (secondary)
Water heating

Space and water heating

Electricity for pumps, fans and electric keep-hot

Electricity for lighting
Total CO2, kglyear
CO2 emissions per m?
E! rating (section 14}

' TP T o Ot
roooo L A L

Space heating (main system 1)

ARUN RISTRICT CRINgls BSH051YSion: 1.5.0.49 (SAP 8.90) -

Taoadopre Tl o Tie

((255) x (256]] * [(4) + 45.0] =

130 {230¢)
e
sum of (230a)...{230g) = 175 (231)

(232)

Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £lyear

price according to Table 12a

separately as applicable and apply fuel
(232 14.46 x 0.01=

(250)

(251)

—
(2]
, o
;)
e

(258)
(257)

258)

'
]

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/fyear
@11) x = (261)
(261) + (262) + (263) + (264) =. (255)
(232) x = (268)
sum af (265)...(271) = (272)
(272) « (4} = (273)
Energy Primary P. Energy
kWh/year factor kWh/year
@11) = [ ter7s e

http:/fwww stroma.com Page 7 of 8
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Space heating (secondary) (218) x

Energy for water heating (219) x

Space and water heating

Etectricity for pumps, fans and electric keep-hot (231) x

Electricity for lighting (232) «x
‘Total Primary Energy

Primary energy KWh/m®*year

ARUNBISTRICT CouNCY SRARAIBRGon: 1.5.0.49 (SAP 9.90) - hitp:/fwww.stroma.com

(251) + (262) + (263) + (264) =

02

292

iillil

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

@)+ 4=

I
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Enclosed end Top floor Flat

Plot 9

3 Marine Drive West 08 August 2013
Bognor Regis Produced by: Ondrej Gajdos
PO21 Total floor area: 41 m?

This is a Predicted Energy Assessment for a property which is not yet complete. It includes a predicted energy
rating which might not represent the final energy rating of the property on completion. Once the property is
completed, an Energy Performance Certificate is required providing information about the energy performance

of the completed property.

Energy performance has been as
use per square metre of floor area, energy

carbon dioxide (CO2) emissions.

sessed using the SAP 2009 methodology and is rated in terms of the energy
efficiency based on fuel costs and environmental impact based on

Ramp e e

Very energy efficiant - lower running costs Very environmentally friendly - lower CO2 emissions

LR -

MR el :.1.‘_&1,::‘,_‘.-?,4
i T At B
JEs o S D)
pese - . T [B
e e

_‘“‘-h'lr”;f@zi
Y d
B

Not energy efficient - higher running costs

EU Directive

EU Directive [2a3%

England & Wales 2002/91/EC

The environmental impact rating is a measure of a
home's impact on the environment in terms of
carbonn dioxide (CO2) emissions. The higher the
rating the less impact it has on the environment.

The energy efficiency rating is a measure of the
overall efficiency of a home. The higher the rating
the more energy efficient the home is and the lower

the fuel bills are likely to be.

ARUN DISTRICT COUNCIL BR/201/13/DOC
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SAP WorkSheet: New dwelling design stage

Ondrej Gajdos Stroma Number: STRO006629

Assessor Name:

Software Name: St_roma“FSAF’ 2009 Software Version: Version: 1.5.0.49

Address: Plot 9, 3 Marine Drive West, Bognor Regis,PO21 o . .
Area(m?) Ave Height(m} Volume(m?)

41 (

Total fioor area TFA = (1a)+(1b)+{1c)+(1d)+(1e)+....(1n) _ 4)
(3a}+(30)+ (3c)+(3d)+(3e)+....(3n) = o84

Dwelling volume 5)

e PR, e . . . B to . . 3 . . . 3
= " " main | Secondary  other total m’ perhour

heating heating
0|

Number of chimneys I_T:l + |7 o | |
Number of open flues r 0 J +r 0 J+ |7 0 ] =

Number of intermittent fans

* (6a)

>

]

(=)
n

(6b)

(=

o
L

{72)

Number of passive vents {7b)

s

Number of flueless gas fires {7c)

Air changes per hour

J+(BB)+TayH(7b)+(7e) = 20 +{8) =

)

Infiltration due to chimneys, flues and fans = (62
If a pressurisation test has been carred out or is intended, proceed to {17), otherwise continue from {9) fo (16)

Number of storeys in the dwelling (ns)

Additional infiltration
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction

if both types of wall are present, use the value corresponding to the greater wall area (after

deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter o

If no draught lobby, enter 0.05, else enter 0
Percentage of windows and doors draught stripped

—
w
Pad

(10)
(1)

[(9)-1]%0.1 =

(12)
(13)
{t4)
{15)
(18)
(n

0.25-[0.2 x (14)+ 100} =
(8) + (10} + (11} + (12) £ (13) + (15} =

Window infiltration

infiltration rate
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area
)= [(17) + 201+(8), otherwise {18) = (16) 0.95 {18)

If based on air permeability value, then (18
Air parmeability value applies if a pressurisation test has been done ora degree air permeability Is being used

Number of sides on which sheltered

Shelter factor

infiltration rate incorporating shelter factor

Infiltration rate modified for monthly wind speed
[Janl Febl Mar| Aprl May| Jun| Jul | Augl Sepl Octl Nov] Degl

‘_;

m L OOOI
—
z

(19}
(20}=1-[0.075 x (19)] = 0.78 (20)

{21y = (18) x (20) = 0.74 21

Monthiy average wind speed from Table 7
(22)m= rs.4 | 5.1 i 5.1 I 45 I 41 | 39 I a7 I 37 | 42 I 45 | 4.8 | 5.1 ]

Wind Factor (22a)m = (22)m + 4
(223)m=r1.35 | 1.27 l 1.27 [ 1.12 | 1.02 | 0.98 I 0.92 | 0.92 ] 1.08 | 112 | 1.2 | 1.27J
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1 | 04 | 004 | o83 | 078 | o072 | oes | o.ss | o7s | o83 | 0.9 | ooa | .
Calculate BFfective air change rate for the applicabie case
If mechanical ventilation: ,j—___l(zza)
If exhaust air heat pump using Appendix N, (23b) = (23a} x Fmv (equation (N5)) , otherwise (23b) = (23a) I:[:(g;;b}
If balanced with heat recovery: efficiency in % allowing for in-use factor {from Table 45) = E(Egc)

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

| a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 = (23¢) + 100]
(24a)m=r{)|0|0‘0|D!0[0|0|0|0|OlOJ (24a)
b} If balanced mechanical ventilation without heat recovery (MV} (24b)m = (22b)m + (23b)
(24b)m={70|0|0|0|0|0|0I0|0|0|0|0J {24b)
¢) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x {23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
(z4c)m=[o|o!oio|o!o|o|o|o|o|0|
d) If naturaf ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]
(24d)m=| 1 | 0.94 l 0.94 ] 0.85 I 0.79 [ 0.76 | 0.73 | 073 | 0.8 | 0.85 | 0.89 [ 0.94J (24d)

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

0 l (24¢)

@sm=| 1 [ 004 | osa | oss | o7 | o7e [ o7 | 073 | os | oes | oso | 0es | (25)
LEMENT Gross Openings Net Area U-value AXU k-value AXK
area (m?) m? A,m? Wim2K (WIK) kJim=K kJIK

Windows Type 1 XU[1/( 1.5+ 0.04] = (27)

Windows Type 2 7.69 x1/[1/(1.5)+0.04] = 10.88 (27)

Walls Type1l [ oss | [ _7e0 ] [ 188 1« 025 ]| =[ o4
WallsType2 [ aas ] [_o | [_s3% | x| oz "] = [ o8
walls Type3 [ 26 | [ _28¢ | [ 2818 | x[ 025 | =| s
Roof Typel [ 6 | [__0© | [ s } x[ o015 | =| 24
Roof Type2 [ 28 | [_o | [ 25 ] x[ oas | = o3
Roof Type3 [ =8 | [_o | [_ 28 | x[ o015 | =] 342
Total area of elements, m* 31

value calculated using formula 1/( 1/U-value)+0.04] as given in paragraph 3.2

F
=
=
l
l
l

JNN O T |

* for windows and roof windows, use effective window U-
 include the areas on both sides of internal walls and partitions

Fabric heat loss, WK =S (A xU) (26)...(30) + (32) = 282 (32)
Heat capacity Cm = S(A x k) (28)..30y + @21+ (328)..(220)= [0 |4

Thermal mass parameter {TMP = Cm + TFAYin kJ/m*K Indicative Value: Medium 250 {35)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f

can be used instead of a detailed calctiation.

Thermal bridges : S (L x Y) calculated using Appendix K (35)

if datails of thermal bridging ara not known {36) = 0.15 x (31)

Total fabric heat loss : {33) + (36) = (37)
(38)m = 0.33 ¥ (25)m x (5)

Ventilation heat foss calculated monthly

Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov | Dec
26.01 | 27.45 29 30.54 (38}

{38)m=| 32.39 | 30.64 30.64 27.45 25.55 24.66 23.82 23.82

(ag)m = (37) + (38)m

Heat transfer coefficient, W/K
’ (39)m= W.sg ] 70.85 | 70.85 | 67.66 ] 65.75 l 64.87 ] 64.02 1 64.02 | 66.21 ] 67.66 ‘ 69.2 l 70.85

Average = Sum(39}..a f12= 67.8Bage 2 #?39)

AruStEomE ESAGL 2000, Marsion: 1.5.0.48 (SAP 8.90) - hitp:/fwww. stroma.corm
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Heat loss parameter (HLP), Wim2K {40)m = {39)m + (4}

(40)m= |T?7 | 173 ] 173 | 165 | 16 | 158 | 156 | 156 I 161 | 165 | 160 | 173

Average = Sum(40).2 1127 1.66 (40}
Number of days in month (Table 1a)
Jan Feh | Mar | Apr May | Jun Jul Aug ] Sep | Oct Nov | Dec
@tm=| 31 28 3 30 31 30 31 31 30 31 30 31 {41)
Assumed occupancy, N (42)
if TFA>139, N=1+176x[1- exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
(43)

FTFAL£13.9, N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36

Reduce the annual average hot water usage by 5% if the dwelling Is designed 1o achiove a water use target o
not more that 125 litres per person pes day (all water use, hot and cold)

ﬁan| Febl Marl Aprl Mayl JunI Jul l Augl Sep| Octl Novl DecJ

Hot water usage in lifres per day for each month Vd,m = factor from Table 1¢ X {43} .

(44)m= |79.01 | 7614 [ 7327 | 7039 | 6752 | 6485 | 6485 | 6752 | 7030 [ 7327 [ 7614 | 7901

Tota! = Sum{44) 1.2 = 861.9484 ](44)

Energy content of hot water used - calculated monthly = 4.180 x Vd,m x nm x DTm / 3600 kWh/month {see Tables 1b, 1c, 1d)

(45)m= F17.45| 102.72| 106 ] 92.42 | 88.68 I 76.52 ] 70.91 | 81.37 | 82.34 | 95.96 I 104.75] 113.75

Total = Sum{@5)1..2 = 1132.854 |(45)

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes {46} to (61)

eym= [ 17.62 | 1541 | 159 | 1386 [ 133 [ 1148 | 104 | 122 | 1238 | 1430 | 1571 | 17.06 |

Water storage 10ss:

a) If manufacturer’s declared loss factor is known (kwWh/day): I_—__z—___l
Temperature factor from Table 2b II]
Energy lost from water storage, kWh{year . (47) x (48) = 7 lj

If manufacturer's declared cylinder loss factor is not known:
Cylinder volume (litres) including any solar storage within same li’

If community heating and no tank in dwefling, enter 110 litres in box (50)
Otherwise if no stored hot water (this includas instantaneous combi boilers) enter '0" in box (50}

Hot water storage loss factor from Table 2 (kWh/litre/day) E
0

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

((50) x {51) x (52) x {53) =

Energy lost from water storage, kWh/year
Enter (49) or (54) in (55)

Water storage loss calculated for each month
(55)m=o]o|o|0!0|o|o]o|o|o\o|ol
If cylinder contains dedicated soar storage, (57)m = (36)m x [(50) - (H11)] + {50), else {(57)m = (56)m where (H1 1} is from Appendix H
(57)m=r0I0]0|0|0I0|U‘0|D|U|O’0J
Primary circult loss (annual) from Table 3 : |__—I]

Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
{modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

(59)m=ro]0Iololol0|o|0l0|0|o|0J

Combi loss calculated for each month (61)m = (60) + 365 X (41)m
(61)m= raa.ze | 35.04 ] 37.34 | 3471 | 3441 | 31,88 1 32.94 l 34.41 ] 34.71 I 17.34 l 37.55 l 40.26J

((58)m = (55) x {41)m

ARUN DISERIGHAG NP Z00@0dersion: 1.5.0.49 (SAP 9.80) - http:ffwww.stroma.com

{46)

(47)
(48)
{49)

(50)

(51)

{52)
(53)

(54)
{55)

(56)

{57)

(583

(59)

{67}

Page 3 of 8



ARUN%Emg&%ﬁcﬁ g[)/g)o%/}g%rosgon: 1.5.0.49 (SAP 9.90) - http:/Awww.stroma.com

SAP WorkSheet: New dwelling design stage

Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (67)m + (59)m + (61)m

(62)m= anz[ 137.77 l 143.34 | 12713 | 123.08 | 108.4 | 103.35] 115.77 | 117.05| 133.29 | 142.29 | 154.0ﬂ (62)
Salar DHW input catculated 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 applieé, see Appendix G)
(63)m=r0|0|0|0|0|0‘0l0|0‘0|0|OJ {63)

Output from water heater
(64)m= [757.72‘ 137.77 | 143.34 I 127.13 ’ 123,08 ] 108.4 | 103.85 | 115.77 | 117.05 ] 133.29 | 142.29 ' 154.01

Output from water heater (annua):..a 1563.7102 |(‘54)

Heat gains from water heating, kWh/month 0.25 * [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(s5hm= | 49.12 | 4292 | 4458 | 3041 | 3809 IER | 3t | 3568 | 306 | 4124 | 4e21 | 47.@ (65)

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

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

(66)m= | 5.9 | B5.99 | 6599 | 85.99 [ 8599 | 8599 | 8590 | 8599 | 8509 | 8599 8599 | 85.99 (G6)
Lighting gains {calculated in Appendix L, equation L9 or L9a), also see Table 5

(B7)m= [?.ss | 2456 | 1967 | 15.12 | 113 | 054 | 101 | 134 | 17.00 | 2284 | 2666 | 28.42J (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5 '

(68)m= |TBS.16I 187.08 ‘ 182.24 | 171.93 | 158.92 | 146.69 | 138.52 | 136.6 ] 141.44 | 151.75 | 164.76 l 176.99 | (68)
Cooking gains (calcuiated in Appendix L, equation L15 or L15a), also see Table 5

(69)m= | 45.03 | 4503 | 4503 | 4508 | 4503 | 450 | as03 | 4503 | 4508 | 4503 | a5.03 | 45.034] (68)
Pumps and fans gains (Table 5a)

(70)m=f10 I | 10 | 10 | 10 | 0 [ o ] 10 I 10 | 10 I | 10J (70)
Losses e.g. evaporation (negative values) (Table 5) ’

(74)m= r-57.33 | .57.33 | .57.33 | -57.33 I 57.33 | -57.33 I 57.33 | -57.33 | -57.33 | -57.33 I -57.33 [ -57.33 ] {71)

Water heating gains {Table 5)
(72ym= | 66.02 | 63.86 | 5092 | sar3 [ 5119 | 4641 [ 4278 | 4793 | s0.08 | s5.43 | 6141 | 6436 | (72)

(66)m + (67)m + (68)m + (63)m + (T0)m + (79)m + (72)m

Total internal gains =

(73)m= ﬁez.sz | 3592 | 34s.82 | a25.48 | a0s.11 | 286.33 | 27528 [ 28162 | 2932 | 31371 | 3652 | 353.47 | (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert ta the applicable orientation.
Orientation: Access Factor Area " Flux a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6c (W)

south  oox[ o077 | x[__7es ] x [ 413 ] x[_oes _1x[__o7 |- L

south  oax[ o077 | x [ _7es | x [ 7118 | x [ oss | x[_or ]=| 1813 1(78)
south  oex|[ o7 | x[__7es | x| 9425 | x [ _oes | x[__or ][ 2240 |8
south  osx[ o077 | x[__789 | * [ ws1 | x[_oss | x| 07 | = 2r0a |8
south oex| o7z | x[__7es | x[ 10855 1 x [ _oss | x[ 07 - [ 251 |0®)
south osx[ oz | x[_7es | x [ 19 | «[_oe | x| o7 } = [ 25503 |78
south oox] o7z | x[__7e9 | x| 1714 | x [ _oss | x[_or ]=|_ a0 e
souh  osx[ o77 | x [ 71e | x [ woses | «[ s | x[ 07 ] = [ 2sana  |0®)

Page 4 of 8
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south  osx[ o7 | x[ 780 | * [ oeoe | x[ oes |~ or = 25 _|m®
south  osx[ o077 | x| 769 "] [ e | > ™ oss | x[ o7 |- [ 20045 _j®
south  cax| omr | x[ 78 | [ seor | x[_o8s |* C o7 |- _wn |
souh o[ oz | x[_ 780 |* [ aoes | x [ oes |~ [ o7 = et |0®
west oex[ o | x[_1a2 | * [ ear | x[_o08 |- o7 |- wzs_ jeo
west osx| o7} x[__1e | [ aes2 | x[_oe |~ o7 | =[_ s eso)
west osx|[ o7 | x[ 142 | ¥ [ o7 | x[ o0& | o7 | =[ saas__Jeo
west oox| orr | x| 142 " o« [ _otar | » ™ oes | x[ o7 "] = [ _eae Jew
west oox| o7 | x[ 142 "] o[22 | > [ oes | x[ o7 ] <[ _sss 0
west  oox| o7 | x [ 142 T o« [ tie0s | = [ oes | x[ o7 1° [ 1073 |680)
west  oox| o077 | x| 142 ] o« [ _zee | [ oes | x| o7 7= e leo
west oex|[ orm | x[ 142 “] [ o803 | > ™ oes | x[ o7 T <[ _esoe je0)
west oex[ o077 | x [ 142 1 x[ 76 | x[ o83 ) x o7 |- [ e w80
west oox[ o077 | x [ 142 ] ox [ aem | x| 08 |« [ o7 ] =] _amn ~|eo
west ogx[ o077 | x[__ 142 ] k[ 2 | [ oes | x| 07 T = _214e w0
west os[ o7 | x [ 142 |« [ _1eas ] x|__oss 1Y I ATE |0
Solar gains in watts, calculated for each month {83)m = Sum(74)m ...(82)m

(83)m= | 128.47 ‘ 214.83 | 274.93 | 326.37 | 351.64 ] 356.65 | 349.56 | 329.23 l 298.88 | 241.16 | 153.22 | 110.:3] (83)
Total gains ~ internal and solar (84)m = (73)m + (83)m , watts

(84)m= mo.gg I 574.02 | 620.75 | 651.85 | 656.75 | 642.99 ] 624.84 | 610.85 | 592.08 | 554.88 | 489.74 | 4533] (84)

Temperature during heating periods in the living area from Table 8, Th1 (°C)

Utilisation factor for gains for living area, h1,m (see Table 93}

Jan Feb Mar | Apr May | Jun Jul Aug | Sep| Oct Nov | Dec
(86)m=| 098 | 0.96 0.93 0.88 0.77 0.6 0.41 0.42 067 | 087 0.96 0.98 (88)
Mean internal temperature in living area T4 (follow steps 3to 7 in Table 9c)
(87)m= l?o.sz [ 1979 | 2041 | 2045 | 2077 | 2004 | 2099 | 2090 | 209 | 2056 | 199 | 19.5ﬂ (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C) A
(88)m= Fg.s | 1953 l 19.53 I 19.58 ] 19.61 | 19.63 I 19.65 | 19.65 I 19.61 l 19.58 ] 1955 | 19.53J (88)
Utilisation factor for gains for rest of dwelling, h2,m {see Table 9a)
(89)m= ]70.97 | o84 | 09 | o84 | oes | o4e | o2s | 029 I 056 | 082 | 095 | 0.974‘ (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)m= m.zs | 1852 | 1882 | 1018 [ 1048 | 1081 | 1064 | 1964 | 1958 I 19.20 | 1871 | 181 (90)
fLA = Living area + {4) = 0.56 (81)
Mean internal temperature (for the whole dwelling) = fLAx T1 + (1 — fLA) x T2
(92)m= FS.QG ‘ 19.23 | 19.54 ] 19.89 [ 202 ] 20.35 I 204 ] 20.4 I 20.31 I 20 [ 19.41 ] 19.od (92)
Apply adjustment o the mean internal temperature from Table 4e, where appropriate
(93)m= Fs.ge | 1923 ] 19.54 | 19.89 | 202 | 2035 | 20.4 | 20.4 | 20.31 l 207 ‘ 19.41 ] 19.01‘ (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
Dan I Feb l Marl Apr I Mayl Jun ‘ Jul | Aug | Sepl Oct ] Novl DG&I
Page 5 of 8
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Water heating fuel used

SAP WorkSheet: New dwelling design stage

Utilisation factor for gains, hm:
(94)m= ro.gs | 004 | o9 | oss [ 073 [ 055 | 035 | o036 | os2 | oss | oo ] D'ng

Useful gains, hmGm , W = {94)m x (84)m
(95)m= Fwa.sg | 5405 | 561.63 | 551.97 | 477.47 | 35320 | 22158 [ 2213 ] 365.21 | 463.26 | 62 | 44a.s'd

Monthly average external temperature from Table 8

(96)m= r a5 | 5 | s3 | 87 | 17 | 146 l 169 | 169 | 143 [ 108 K | 49 J
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m-(96)m ]

(97)m= W9.41| 1008.25 | 90282 [ 75737 | s69.12 | a73.14 | 224 [ 22397 | av8.07 | 62263 | sse.8 Imocﬁ]
Space heating requirement for each month, KWh/month = 0.024 x [(87)m — (95)m] x (41)m

(@8)m= F25.33| 31433 | 25385 | 147.88 I 6075 | 0 | o | o | o | 11857 [ 28563 | 41051

(94)

(93)

(96)

(87

Total per year (kWhiyear) = Sum(98)s .2 = 2019.85 I(93)
Space heating requirement in kWh/m#/year (99) :

Space heating:
Fraction of space heat from secondary/supplementary system

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

(204) = (202) % [1 - {203)] =

Fraction of total heating from main system 1

Efficiency of main space heating system 1

Efficiency of secondary/supplementary heating system, %

Iian I Feb l Mar l Apr I May| Jun | Jul | Aug | Sep | Oct ‘ Nov ‘ Dec
Space heating requirement (calculated above)

|E8.33| 314.33 | 253.85 [ 147.88 | 6075 | o HE | o | o | 118.57 | 285.63 l 410.51J

(211)m = ({(98)m x (204)] + (210)m } x 100 * (206)
476.45 | 349.64 | 282.37l 1645 | 67.58 | 0

‘ 0 l 0 | 0 |131.39|317.72|456.63

0 (201)
1 (262)
1 (204)
89.9 (208)
0 (208)
kWh/year

(211)

Space heating fuel {secondary), kWh/month
= {{(98)m x (201)] * (214} m }x 100 + (208)
(215)m=|*o|0|0|0|o|o]o|0]olo|o‘

0

Tatat (kWhiyear) =Sum(211), .0 .~ 2246.78 |(21 1)

Total (kWhiyear) =Sum{215), 5 "

Water heating

Qutput from water heater (calculated above)
sz| 137.77 | 14334 | 127.13 | 123.08 | 108.4 l 103.85 | 115.77 ] 117.05 | 133.29 | 142.29 | 154.01

0 |(215)

Efficiency of water heater

79.8 J(216)

(217)m=| 86.94 ] 8656 | 8597 | 8493 | 288 | 708 | 798 | 708 | 798 [ 8426 | 8627 IEX (217)
Fuel for water heating, kwh/month
(219)m = (64)m_x 100 + {(217)m
(219ym] 181.41 | 159.16 | 166.72 | 149.69 | 148.51 [ 135.84 [ 130.14 | 145.08 | 146.68 | 158.2 | 164.04 | 177.23
Total = Sum({21€a), ,, = 1863.6 (218)

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

1863.6

Electricity for pumps, fans and electric keep-hot

ARUN DISromB HSARRZO0E Mersion: 1.5.0.49 (SAP 9.90) - htip:fiwww.slroma.com
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central heating pump:
boiler with a fan-assisted flue
Total electricity for the above, kWh/year
Electricity for lighting

Space heating - main system 1
Space heating - main system 2
Space heating - secondary

Water heating cost (other fuel)

Pumps, fans and electric keep-hot

(if off-peak tariff, list each of (230a) to (230q) separately as applicable and apply
{232)

Energy for lighting
Additional standing charges (Table 12)

sum of (230a)...(230g) =

Fuel
kWh/year

(211} x
(213) x
(215) x
(219)

(231)

Appendix Q items: repeat lines (253) and (254) as needed

Totai energy cost

T n USRI VR e

Energy cost deflator (Table 12)
Energy cost factor (ECF)
SAP rating (Section 12)

ARSI

Space heating (main system 1)
Space heating (secondary)
Water heating

Space and water heating

Electricity for pumps, fans and electric keep-hot

Electricity for lighting
Total CO2, kgl/year
CO2 emissions per m?
El rating (section 14)

Space heating {main system 1)

(245)..(247) + (250)...(254) =

[(255) x (266) + [(4) + 45.0} =

130 (230c)
(230e)
[ e
[ ez ]
Fuel Price Fuel Cost
(Table 12) £lyear

fuel price according to Table 12a
11.46 x 0.01=

i
L

(250)

251)

—

275.8602

255)

Ve

—

256)
(257)

78.8689

(258)

' IHH
+

Emissions

Energy Emission factor
kWh/year kg CO2/kWh kg CO2/year
(219) x (264)
(261) + (262) + (263) + (264) = (255}
231} X = (257)
sum of (265)...(271) = (272)
(272) + (4) = (273)
Energy Primary P. Energy
kWh/year factor kWh/year

ARUN DI
STRICT COUNE BEAHG <jon; 1.5.0.48 (SAP 9.90) - hitp:fiwuay.stroma.com
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263)

Space heating (secondary) {215} x
Energy for water heating (219) x 02 = 1900.87 (264}

(261) + (262) + (263) + (284) = 4192.58 {265)

Space and water heating
Electricity for pumps, fans and electric keep-hot {(231) x {267)
Electricity for lighting (232) x (268)
“Total Primary Energy sum of (265}...(271) = {272)

(272) + (4) = (273)

ik
ki

Primary energy kWh/m?/year

Page 8 of 8
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Pilot 10 ) Dwelling type: Enclosed end Top floor Flat
3 Marine Drive West Date of assessment: 08 August 2013

Bogznor Regis Produced by: Ondre) Gajdos

PO21 Total floor area: 41 m?

This is a Predicted Energy Assessment for a prbperty which is not yet complete. It includes a predicted energy
rating which might not represent the final energy rating of the property on completion. Once the property is
completed, an Energy Performance Certificate is required providing information about the energy performance

of the completed property.

Energy performance has been assessed using the SAP 2009 methodology and is rated in terms of the energy
use per square metre of floor area, energy efficiency based on fuel costs and environmental impact based on

carbon dioxide (CO2) emissions.
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England & Wales S002191/EC. Hh

The energy efficiency rating is a measure of the
overall efficiency of a home. The higher the rating
the more energy efficient the home is and the lower

the fuel bills are likely to be.

ARUN DISTRICT COUNCIL BR/201/13/DOC

The environmental impact rating is a measure of a
home's impact on the environment in terms of
carbonn dioxide (CO2) emissions. The higher the
rating the less impact it has on the environment.




SAP WorkSheet: New dwelling design stage
Assessor Name: Ondrej Gajdos Stroma Number: STRO006629
Softyvarg {!ame__:_ N 7S‘trc_nma F_SAP 20Q9 _ Software Version:

Address : Plot 10, 3 Marine Drive West, Bognor Regis, PO21

Area{m?) Ave Height{m) Volume{m?®)

41 {

Total floor area TFA = (1a)+{1b)+(1c)+{1d)+(1e)+....(1n) _ 4)

(6b}

Dwelling volume (32)+(3b)e(3c)+(3d)+(3e)+....(3n) = 98.4 (5)
‘main  Secondary ‘other  total o m* per hour
heating heating
Number of chimneys r 0 + r 0 j * [ 0 J = [ 0 l x40 = (8a)
J = I 0 I x20 =

Number of open flues I 0 l ¥ r o | K

Number of intermittent fans

20 (T2}

Number of passive vents (7b)
(7c)

i

Number of flueless gas fires
Air changes per hour

JH(Ta)(Tb)+(Tc) = 20 +{5)= 0.2 (8}

)

Infiltration due to chimneys, flues and fans = (62)+(6b
If a pressurisation test has been carried out or Is intended, proceed fo (17), otherwise continue from (9) to (16)
Number of storeys in the dwelling {ns)

Additional infiltration
Structural infittration: 0.25 for steel or timber frame or 0.35 for masanry construction

if both typas of wall are present, use the value corresponding to the greater wall area {after

deducting areas of opanings}, if aqual user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter G
If no draught lobby, enter 0.05, else enter t]
Percentage of windows and doors draught stripped
Window infiltration

Infiltration rate
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area
) = [{17) + 20]+(8), otherwise (18} = (16) 0.95 (18}

9

[(9)-1]x0.1 =

(31}

(12}
(13}
(14)
(13)
(16)
(17)

0.25-[0.2 x (14) + 100] =
(8)+ (10} + (11) + (12) + (13) + (15) =

aooooo‘ oocI

If based on air permeability value, then (18
Air permeability vaiue applies if a prassurisation test has been done or a degree air permeability is being used

3 (19)

Number of sides on which sheltered
(20} =1 - [0.075 x (19)] = 078 (20}

Shelter factor
Infiltration rate incorporating shelter factor

Infiltration rate modified for monthly wind speed
I Janl Febl Marl Apr] Mayl Jun] Jul | Aug] Sepl Octl Novl DecJ

(21)=(18) x (20) = 0.74 (21)

Monthly average wind speed from Table 7

(22)m= ‘75.4 [ 5.1 I 5.1 | 45 1 4.1 | 3.9 [ 3.7 I 37 | 42 | 45 | 48 | 5.1J

Wind Factor (22a)m = (22)m + 4
(22a)m=ﬁ35 | 127 | 127 | 1.12 | 102 | oss | 092 | 092 | 1.0 [ 112 | 12 | 127 I

ARUSHETRETREAR 2O Wersion: 1.5.0.49 (SAP 9.90) - http:/fwww stroma.com Page 1 of 8
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Adijusted infittration rate (

SAP WorkSheet: New dwelling design stage

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

1

0.94 [ 0.94

0.83

0.76

| 0.72 | 0.68 |

0.68 | 078 ] 0.83 | 0.89 |

0.94J

Calculate effective air change rale for ihe applicable case
if mechanical ventilation:
If exhaust air heat pump using Appendix N, {23b) = (23a) x Fmv {equation {N5)), otherwise (23b) = (23a)

If balanced with heat recovery: afficiency in %

a} If balanced mechanical ventitation with heat recov

allowing for in-use factor (from Table ahy=

ery (MVHR) (24a)m = (22b)m + (23b) % [1 - {23c) + 100]

——

—
]
(]
(o]

—

(24a)m=r0|0|0|o|o!o|o|o|o|

o [ o |

0]

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

(24b)m=|70|0I0}OIOIO

[o [ o Jofo]

| 0

o |

c) If whole house extract ventilation

or positive input ventilation from outside

i (22b)m < 0.5 x (23b), then (24c) = (23b); otherwise (24¢) = (22b) m + 0.5 (23b)

(24c)m=F0|0|0|0|0|

o [ o] ol oo el

0

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

{24a)

(24b)

(24c)

24d)

(25}

AXK
kJIK

{27)

27

—

L

29)

| J(zg)

I

| I(BU)

|0y

(24d}|ﬂ=r 1 | ooa I 094 | 085 | o7e | o7 | o7 | o73 | os | 085 | oss | o.gu
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

(25)m=r1 l 0.94 | 0.94 | 0.85 | 0.79 | 0.76 I 073 | 073 l 0.8 | 0.85 | 0.89 I 0.94J
ELEMENT Gross Openings Net Area U-value AXU k-value

area (m?) m? A m? Wim2K {(WIK) kJ/mzK
Windows Type 1 1,32 )1 1.5)+ 0.04 =
Windows Type 2 769 | xMM(15)004] =
walls Type1 [ sss | [_7es | [ _1s8 | x[ oz | <[ oez_| | ]
walls Type2 [ ees | [_ o | | 888 | x {0z _| =[ 238 ] [ B
Walls Type3 [ 26 | [_28¢ | [z | <[ o0z | -] _s# 1L |
Roof Typel [ 1w | [_o ]| [_ ]« [ o5 =[ 24 | | |
Roof Type2 [ 25 | [_o | [ 25 1 x[ o5 | ={ o3 | [ 1 L
Roof Type3 [ 228 | | o | [ 28 | o5 | <[ s | [ 1 [ e

Total area of elements, m?

* for windows and roof windows, use effective window U-

 includa the areas on both sides of intarnal walls and partifions
Fabric heat loss, WK = S (Ax U)
Heat capacity Cm = S(Ax k )

Thermal mass parameter (TMP = Cm + TFAYin kd/m*K

For design assessments where the details of tha construction are nol known precisely the Indicative values of TMP in Table 11

can be used Instead of a detailed calculation.
Thermal bridges : S (L x Y) calculated using Appendix K
if details of thermal bridging are not known (36) = 0.18x (31)

Total fabric heat loss

Ventilation heat loss calculated monthly

(26)...(30) + (32) =

((28)...(30) + (32) + (32a).. {32e) =

indicative Value; Medium

(33) + (36) =-
{38)m = 0.33 % (25)m x (5}

vaive calcuiated using formula 1A( 1/U-value)+0.04] as giver in paragraph 3.2

an

Jan Feb Mar | Apr May | Jun Jul Aug | Sep | Oct Nov | Dec
(38)m= | 32.39 | 3064 | 3064 2745 | 2555 | 24.66 | 2382 | 23.82 | 26.1 27.45 29 30.64 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m= f74.65 | 7291 | 7291 | 69.72 | 67.82 | 66.93 | 66.09 | 66.09 | 68.28 | 69.72 l 71.27 l 72.91
Average = SUM(38).. . 112= 69.9page 2 41
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Heat loss parameter (HLP), W/m*K {40)m = (39)m + (4)

(40)m= |T.sz l 5.78 I 1.78 | 17 | 1.65 ] 1.63 l 1.61 I 1.61 ] 1.67 | 17 ] 1.74 ] 1.78
Average = Sum(40),..2 /12= 1.71 (40)

Number of days in month (Table 1a)

Jan Feb | Mar | Apr May | Jun Jul Aug | Sep | Oct Nov | Dec
30 31 30 3 {41)

@im=| 31 28 31 30 31 30 3 31

Assumed occupancy, N (42)
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9

fTFAE 13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)

Reduce the annual average hot waler usage by 5% If the dwelling is dasigned fo achieve a water use target o
not more that 125 litres per person per day (all water use, hot and cold)

rdanl Febl Marl Aprl Mayl Junl Jul ! Augl Sepl Octl Novl D‘El

er day for each month Vd,m = factor from Table 1c x (43}

Hot water usage in litres p
(44)m= |7a.o1 | 76.14 ] 73.27 | 70.39 | 67.52 | 64.65 | 64.65 ] 67.52 | 70.39 | 73.27 | 76.14 | 79.01

Total = Sum(44)r.2 = 861.9484 l(44)

ter used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kwh/month (see Tables 1b, 1c, 1d}

Energy content of hot wa

(45)m= r117.45| 10272 | 106 | s242 IEXE | 7652 | 7091 | 8137 | s234 | 95.86 | 10475 | 11375
Total = Sum(45),.n = 1132.854 (45)

If instantaneous water heating af point of use (no hot water storags), enter 0 in boxes (46) to (61)

(46)m= | 17.62 | 1541 | 159 [ 1388 | 133 | 1148 [ 1064 | 122 | 1235 [ 1439 | 1571 | 17.06 |

Water siorage 10ss:
a) If manufacturer’s declared loss factor is known (kWh/day): E:E (47)
Temperature factor from Table 2b l__:—g___] (48)

Energy lost from water storage, kWh/year (47) x (48) = |——_0_—_——| (49)

if manufacturer's declared cylinder loss factor is not known:
Cylinder volume (fitres) including any solar storage within same |I:' (50)

If community heating and no tank in dwelling, anter 110 litres in box (50}
Otherwise if no stored hot water (this includes Instantaneous combi bollers) entar ‘0 in box (50)

(46)

Hot water storage loss factor from Table 2 (kWh/iitre/day) L__T__I (51)
Volume factor from Table 2a 0 (52)
Temperature factor from Table 2b {53)
Energy lost from water storage, kWh/year ((50) x (51) x (52) x (33) = 0 (54)
Enter (49) or (54) in (55) 0 (65)

Water storage loss calculated for each month ({56)m = (55) = (41)m

(56)m=|0|0|0|0|0I0|0|0IOIOIOIDJ (56)
= (56)m x [(50) — (H11}j + (80), else (57)m = {56)m where (H11} is from Appendix H ‘

If cylinder contains dedicated solar storage, (57)m
(57)m= ro K | o | o | o [ o [ o [ o | o [ o | o | o |
Primary circuit loss (annual) from Table 3 IIl (58)

Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

(57)

(59)m=ro|0]o|o|o|0|0]0[0|o|0[0J (59)

Combi loss calculated for each month (61)m = (60) + 365 % (41)m

(61)m= | 40.26 | 3504 | 3734 EX | 3449 | ate8 | 3204 EX | sar | 3734 | 375 | 4026 ] (61)
Page 3 of 8
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Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + {61)m

(62)m= Psmzl 137.77 | 143.34 [ 127.13 | 123.08 | 1084 | 103.85 [ 11577 | 11708 [ 13329 | 142.29 | 154.01 | (62)
Solar DHW input calcutated using Appendix G or Appendix H {negative quantity) (enter ‘0" if no solar contribution to water heating}
(add additional lines if FGHRS andfor WWHRS applies, see Appendix G)

(83)

(63)m=r0|o‘o|o‘o]o|o|o|o|o]o|oj
Qutput from water heater
(64)m= [157.72[ 137.77 | 14334 | 127.13 | 123.08 | 1084 I 103.85 | 116.77 | 117.08 | 13329 [ 14220 | 154.01

Output from water heater (annual}:..n 1563.7102 |(54)

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

(65)m= r49.12 ] 4292 | 44.58 | 39.41 [ 38.09 | 33.41 | 31.81 | 35.66 | 36.06 | 4124 | 44.21 | 47.89 ] (85)

include (57)m in calculation of {65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watis

Jan Feb Mar | Apr May 1 Jun Jul Aug | Sep| Oct Nov | Dec

(66)m= | 6509 | 8509 | 8599 | 85.99 | 85.99 | 85.09 | 8599 | 8599 | 8599 | 85.99 | 85.99 85.99 (66}
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Tabie 5
(67)m= [77.65 ] 24,56 | 19.97 | 15.12 | 11.3 ' 9.54 I 10.31 I 13.4 | 17.99 ] 22.84 | 26.66 ] 28.42 ] (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5 _
(68)m=| 185.16] 187.08 ‘ 182.24 | 171.93 [ 158.92 | 146.69 | 138.52 | 135.6 ] 141.44 | 15175 | 164.76 | 175.994] (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= 'an ] 45.03 | 45.03 I 45.03 | 45.03 ] 45.03 [ 45.03 | 45.03 | 45.03 ] 45.03 | 45.03 ] 45.@ (89)
Pumps and fans gains (Table 5a)
(70)m=|10]10|10|10|10|1o|1o|10|1o|10|10|10| (70}
Losses e.g. evaporation (negative values) (Table 5)
(T9m= r—57.33| -57.33 ] 57.33 | -57.33 ] .57.33 | -57.33 I -57.33 | -57.33 | .57.33 | .57.33 ' -57.33 ] -57.33J 7
Water heating gains (Table 5) 7
(72)m= rss.oz ] 63.86 | 59.92 | 54.73 | 51,19 | 46.41 | 4276 [ 47.93 | 50,08 I 55.43 | 61.41 I 64.36 I (72}
Total internal gains = (66)m + (67)m + (B8)m + (89)m + (70)m + {71)m + (72)m
(73)m= | 36252 | 3592 | 34582 | 25.48 | 305.11 | 286.33 | 27528 [ 28162 [ 2032 | 31371 | 336.52 ] 353.ﬂ (73)

Solar gains are calculated using solar flux from Table 6a and associated equations to convert ta the applicable orientation.

Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m?* ‘Table 6a Table 6b Table 6c (W)
East  0.9%[ 2 | x| 1s | «[ 1eer [ x[_os 1 x[_o7__]=[_ 103 Joel
East omx[ 2 | x[ _1s2 | x[ _sssm | x [ oes | x[__or | =[ 3108 |(76)
Bast o[ 2 | x[_ 182 | x[__s1s7 ) x [ oss | x[_wer | =[ e |
gast oox[ 2z | x[__1s2 | x[ 94l P« o3 | x[ o7 | =] 75 |78)
East o[ 2 | x[__tee | x[ m2 |« [ oss | x[ o7 |=[_s8m |®
East oos| 2 | x[ 132 | x[_tm.os | x [ oes | x[ o7 | =[_ sses |o®
East  osx[ 2 |+ [ 132 | x[ 1126 | x [ oss | x[__or |- _soss |7y
East 0.9 2 | x[ 132 | x[_ssos | x[_oss IS e Y j76)
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SAP WorkSheet: New dwelling design stage

|
East  oox[ 2 | x [ 132 | x[_7as | x[_oses | x[ o7 |=| 938 [(76)
‘ East o[ 2 | x| s | x[_aser | x[ os | x| o7 | =] ares |78
} East  osx| 2 | x| 1e2 | x[_aern | x[ _oes | x[ o7 | = 1se3  |us)
| Eest osx[ 2 |« [ 1s2 | x[_ e | x[ oes_ | x| o7 | =[ 1323 |oe
south  osx[ o7z | x [ 7es | x[_ 4132 | x| oes |« [ o7 | =[ 1122 |8
south  osx| o7z | x [ 7ee | x[ 7as ] x[_oes | x| o7 I = 18135 |7
south  oox[ o077 | x [ 7es | x[ ea2s | x| oes ] x| o7 |-= [ 22140 |78)
souh  osx[ o7 |« [ ves | x[ tostr | x| oes | [ o7 ) =[] 24704 o)
} South oox[ o077 | x [ 769 | [ 10855 ] x| o0s3a - | x [ o7 | = 28511 jo®)
 south  osx[ orr | x[__7es | x[_tss | x[ oes | x| 07 | = 25583 |®
. South oox[ o077 | x[ e | x[_rorme [ x [ oes | x[ o7 ] = os179 o)
south oox{ o077 | x[ 7ee | x[_tsm | x{ oes_ |x[ o7 | = [ 24414
 souh  oex[ o7r |+ [ 7es | x[ _sess | x[_oes | x[ o7 | ={ 235 |(78)
south o9s[ o | x| 7es | x[_es2e [ x[ oss |x[ o7 |-= [ 20045  {7®)
south osx| or7 | «[_ 7se | x[ seor | x| oe _|x[__o7 R
south  oox[ a7 | x[_7es | x[ avse | x[ oes Jx[ o7 |- [ w1 Jo®

Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m

83ym= | 127.25 | 212.47 | 271.17 | 320.79 I 344,84 | 349.56 | 242 67 I 323.24 ] 254,38 | 238.3 ] 151.71 | 109.33 | (83}
Total gains — internal and solar (84)m = (73)m + (83)m , watls
(84)m= | 489.77 | 57167 [ 616.99 | 64626 [ 64085 | 6350 | 617.96 | 604.86 | s67.58 | s52.01 | 488.23 | 462.79 | (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=| 098 | 096 | 093 | 08 | 078 | 062 | 043 | 044 | 068 | 088 | 096 | 0.98 (86)
Mean internal temperature in living area T1 {follow steps 3 to 7 in Table 9c)
(87)m= r19.46 | 19.73 ] 20.05 | 204 | 2074 [ 20.92 l 20.99 | 20.99 I 20.88 I 2053 l 19.91 | 19.52 | (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m= Fsms | 19.49 ] 19.49 [ 19.55 I 19.58 [ 19.59 | 19.61 | 19.61 | 19.57 I 19.55 | 19.52 l 19.49 ! (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m=' 0.97 | 0.95 | 0.91 ] 0.85 | 0.71 ] 05 ] 0.29 | 0.29 | 0.57 [ 0.83 | 0.95 I 0.97 ] (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
(90)m=[1e.15 | 1843 | 18.74 ! 19.11 | 19.42 , 19.56 | 19,61 , 1961 | 1952 ] 19.22 ] 18.63 } 18.23 (90)
fLA = Living area + {4) = 0.56 {91)
Mean internal temperature (for the whole dwelling) = fLA x T1 + {(1-fLAYx T2
(92)m=| 18.89 I 19.16 ' 19.48 ] 19.83 | 20.16 ] 20.33 | 20.38 ] 20.38 | 20.28 ! 19.95 I 19.35 ] 18.95 , (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=[ 1889 | 1816 | 1948 | 10.83 | 20.16 | 2033 [ 2038 | 2038 | 2028 | 19.85 | 19.35 | 18.95 l (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
| Jan [ Feb | Mar | Apr | May| Jun l Jul | Aug | Sep | Oct I Nov | Deﬂ
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SAP WorkSheet: New dwelling design stage

Utilisation factor for gains, hm;
(94)m=r0.97 I 0.94 ] 0.91 | 0.85 | 0.74 [ 0.57 | 0.37 | 0.37 | 0.63 | 0.84 | 0.94 l O.QTJ

Useful gains, hmGm , W = (94)m x (84)m

(95)m= f472.79| 539.21 i 560.37 ] 55183 | 480.79 | as0.41 | 22667 | 2286 | 37031 | 46444 l 461.39 | 447.93 |
Monthly average external temperature from Table 8

@8)m= [ 45 I 5 I 6.8 I 8.7 I 117 I 146 | 169 | 169 | 143 | 108 | 7 | 4o }
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [{(93)m— (96)m ]

(97)m= rmm | 10324 | 924.28 | 776.34 | 5735 | 383.92 | 230.04 | 2% | 408.56 | 638.25 | 879.87 |1024§]
Space heating requirement for each month, kwh/month = 0.024 x [(97)m — {95)m] X (41)m

(98)m= |747.3 | 33142 [ 21075 [ 161,64 | 69.23 | o | o | o o | 12931 | 3013 | 42899

{¢4)

(e3)

(98)

(97)

Total per year (kWhiyear) = Sum(98). ss.n0 = 2139.956 '(93)

SE

Space heating:

[ ST

Space heating requirement in kWh/m?/year (99)

JE——

Fraction of space heat from secondary/supplementary system —_5—_1(201)
Fraction of space heat from main system(s) (202)=1-(201} = 1 {202)
Fraction of total heating from main system 1 {204) = (202) x [1 - (203)) = 1 (204}
Efficiency of main space heating system 1 89.9 (206)
Efficiency of secondary/supplementary heating system, % 0 {208}
rJan I Feb | Mar | Apr | May l Jun | Jul ‘ Aug I Sep | Oct | Nov I Dec kWh/year
Space heating requirement (calculated above)
Wm [ 33142 | 27075 [ 16164 | e9.23 | o | o | o [ o |[1ze3 | 3013 | 42899 |
(211)m = {{(98)m x (204)] + (210)m } x 100 + (208) (211)
|E7.55| 368,66 | 30117 | 17081 | 7701 | o L [ o | o | 14384 | 33515 | 47718 :
Total (kWhiyear) =Sum(211), ;. = 2380.38 [(21 )

Space heating fuel (secondary}), kWh/month
= {[(98)m x (201)} + (214) m } X 100 + (208)

(215)m=r0‘0|o|o‘olo|o|0|olo|o[o

Total (kWhiyear) =Sum(215), ,,, .~ ] |(21 5)

Water heating
Output from water heater (calculated above)

[ﬁmzl 137.77 l 143.34 | 127.13 | 123.08 [ 108.4 | 103.85 | 115.77 I 117.05 [ 133.29 | 142.29 l 154.01

Efficiency of water heater

79.8

I(216)

(21?)m=l 87.03 | 86.68 ] 86.13 , B5.16 | 83.16 | 79.8 ] 79.8 ] 79.8 | 79.8 | 84.47 | 86.39 | 86.99

Fuel for water heating, kWWh/moenth

(219)m = (64)m x 100 + (217)m
(219)m=Fa1_22| 158.94 | 166.43 ' 149.29 | 148 | 135.84 ] 130.14] 145.08 | 146.68 | 157.79 | 164.71 | 177.04

(217)

Total = Sum(219a),_,, = 1861.17 ](219) |
4 |

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

Water heating fuel used

Electricity for pumps, fans and electric keep-hot
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central heating pump: 130 {230c)

boiler with a fan-assisted flue {230e)
Total electricity for the above, kWhfyear sum of (230a)...(230g) = (231)
Electricity for lighting (zaz)
Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £lyear
Space heating - main system 1 (211} x x 0.01= (240)
Space heating - main system 2 (213) x |I] x 0.01= E}(Zﬂ)
Space heating - secondary (215) x |I| x 0.01= |j:](242)
Water heating cost (other fuel) (219) x 0.01= 57.7 (247)
Pumps, fans and electric keep-hot (231) x 0.01= (249)

(if off-peak tariff, list each of (230a) to (230g) separately as applicable and apply fue! price according to Table 12a

Energy for lighting (232) x 001 (250)
106 (251)

Additional standing charges (Table 12)

Appendix Q items: repeat lines (253) and (254) as needed
Total energy cost (245)...(247) + (250)...(254) =

- -

279.9265 255)

—

—

0.47 256)

Energy cost deflator (Table 12)
Energy cost factor (ECF) [(255) x (256)] + [(4) + 45.0] = 1.5298 {257)
SAP rating (Section 12) 78.6589 {258)

[ : IR LUt A T N R S L L R S

Energy Emission factor Emissions

kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) (211) x 0.198 = 471.32 {261)
Space heating (secondary) (293) x = (263)

219) x 0.108 368.51 (264)

Water heating
839.83 {265}

90.48 (267}

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

Electricity for pumps, fans and electric keep-hot {231) . x 0.517

(232) x 0.517 = 100.98 (268)

Rl
AR

Electricity for lighting

Total CO2, kglyear sum of (265)...(271) = 103128  [(272)
€02 emissions per m? (272)+ (4) = 25.15 (273)

El rating (section 14) 274)
i E i : .I ' -
Energy Primary P. Energy
kWh/year factor kWh/year

(211} x 1.02 2427.99 261)

Space heating {main system 1)
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Space heating (secondary) (215} «x |j:] = [I](zea_)
Energy for water heating (219) = [ vese3s_ ]
Space and water heating (261) + (262) + (263) + (264} = (265)
Electricity for pumps, fans and electric keep-hat (231) x 202 = (267)
Electricity for fighting 232) x [ o] = [ s Je
‘Total Primary Energy sum of (265)..(271) = (272)
Primary energy kWh/m?/year (272) + (4) = (273)
Page 8 of 8
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Plot 11 ) Dwelling type: Enclosed end Top floor Flat
3 Marine Drive West Date of assessment: 08 August 2013 ‘
Bogznor Regis Produced by: Ondrej Gajdos

PO21 Total floor area: 37 m?

This is a Predicted Energy Assessment for a property which is not yet complete. It includes a predicted energy
rating which might not represent the final energy rating of the property on completicn. Once the property is
completed, an Energy Performance Certificate is required providing information about the energy performance

of the completed property.

Energy performance has been assessed using t
use per square metre of floor area, energy efficie
carbon dioxide (CO2) emissions.

he SAP 2009 methodalogy and is rated in terms of the energy
ncy based on fuel costs and environmental impact based on
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Very energy efficient - lower runtning cosls Very environmentally friandly - lower CO2 emissions

% AT N (82 plus) B\
| e o
e l-.' . . " ’ ..“"’ e ." [‘h‘u: .lt-..'-;b;: : e
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Not environmentally fiandly - higher CO2 emissions

EU Directive |
England & Wales 2002/91/EC 34

: EU Directive [
England & Wales 2002191/EC |

The energy efficiency rating is a measure of the The environmental impact rating is a measure of a
overall efficiency of a home. The higher the rating home's impact on the environment in terms of

the more energy efficient the home is and the lower carbonn dioxide (CO2) emissions. The higher the
the fuel bills are likely to be. rating the less impact it has on the environment.
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Assessor Name: Ondrej Gajdos Stroma Number: STRO006629
Software Name: Stroma FSAP 200_9 | Software Verr_si_on: _ VVers‘iAon; 1.5.0.49 S

Address : Plot 11, 3 Marine Drive \_{\{e_st. Bognor_l?egis,_ P_021 o

Area(m?) Ave Height{m) Volume(m?)

Ground floor (1a) x (28) = 94.35 (3a)

; I I

Dwelling volume (3a)+{3b)+(3c)+{3dh+3e)+....(3n) = 94.35 (s)
main  Secondary  other ~  total ~  ‘m¥perhour
heating heating

Number of chimneys | 0 I + 0 * | 0 I = | 0 | x40 = E(Se}

Number of open flues r o | r 0 I * , o | = r 0 | x20= [___T—__J(Gb)

Number of intermittent fans x10 = (7a)

Number of passive vents |I](?b)

Number of flueless gas fires

Air changes per hour

i

infiltration due to chimneys, flues and fans = (6a)+{8b)+(7a)+(Tb}+{7c) = 20 +(5)= 0.21 (8)
If a pressurisation test has been carried out or is intended, proceed fo (17), otherwise continue from (8) to (16)
Number of storeys in the dwelling (ns) 0 {9)
Additional infiltration [(9)3-1]x0.1 = ) (10)
Structural infiltration: 0.25 for steel or imber frame or 0.35 for masonry construction 0 {1
if both types of wall are presenti, use the value comasponding to the greater wall area (after
deducling areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 [ o o2
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2x (14)+100] = 0 {15)
Infiltration rate (8) + (10} + (11} + {(12) + {13) + {13} = 0 (18)
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area 15 {17)
If based on air permeability value, then (18) = [(37) + 20]+(8), otherwise (18) = (16) 0.96 {18)
Air permeability vaiue applies if a pressurisation test has been done or a degree air permeability Is being used
Number of sides on which sheltered 3 1019)
Sheiter factor (20)=1-[0.075x (18)] = 0.78 (20)
Infiltration rate incorporating shelter factor (21) = (18} x (20} = (21)
Infiltration rate modified for monthly wind speed
rJan l Feb l Mar I Apr I May ] Jun ] Jul I Aug | Sep I Qct ] Nov | DecJ
Monthly average wind speed from Table 7 -
(22)m= | 5.4 | 5.1 ] 5.1 | 45 | 41 | 39 | 3.7 | 37 l 4.2 | 45 I 48 | 5.4 I
wind Factor (22a)m = (22)m + 4 ,
(22a)m=F.35 [ 127 | 127 | 112 | 102 | 098 | o092 | os2 | 105 | 102 | 12 [ 127 |
Page 10of 8
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Adjusted infiltration rate (atlowing for sheiter and wind speed) = (21a) x {22a)m

101 | 095 | 0.95 | 0.84 ] 0.76 | 0.73 | 0.69 I 0.69 | 078 | 084 | 089 l O'QLI

Calculate effective air change rate for the applhcable case
If mechanical ventilation:
if exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv {equation (N5)) , otherwise (23b) = (23a)

1f balanced with heat recovery: efficiency in % atlowing for in-use factor (from Table 4h) =

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

(24a)mr0|0|0I0|0|0|0|0|0|0|0|0

I (24a)

b) if balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)

<

(24b)m?0i0|0|0|0|0\

|o|o|olo|0J {24b)

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

(24c)m=folo|o|o|o|0|0|o]olololu (24¢c)

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

(24dym={ 1.01 | 0.95 | 0.95 l 0.85 | 0.79 | 0.76 | 074 | 074 | 0.81 | 0.85 | 0.9 | 0.95J (24d)

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

(25)m= [71.01 I 0.95 l 0.95 ] 0.85 | 0.79 | 0.76 | 0.74 ] 0.74 I 0.81 ‘

e epn e b g T s e [ T e 2o
v . - A . ot

085 | os l 0.954] (25)

AXk

ELEMENT Gross Openings Net Area U-value AXU k-value
area (m?) m? A m? Wim2K (WIK) kJ/mK kJ/K
Windows Type 1 X111 15 )+ 0.04] = ' (27)
Windows Type 2 XI5 )+ 0.04] = (27)
(27)

Windows Type 3 K151+ 004 = [ 134

| |(29)

L.

Walls Typet [ s6ss | | 526 Taizr | [0z |- M | L

1 =

1 [__leo

]
Walls Type2 | 841 | Mo | [ a1 | x[ o0z | 22 1 L[
Roof Typet [ 18 | [0 | [ s | x[_ o015 |- [1e2 | L
o |

-

Roof Type2 [ 214 | [ 2a | x[o15 ] =1L an | [

Total area of elements, m? 53.14
* for windows and roof windows, use effective window U-value calculated using formula 1{1/U-valu
** include the areas on both sidss of Infernal walls and partitions
Fabric heat loss, W/K = S (Ax U)

Heat capacity Cm = S(A x k )

Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K

the construction ara not known precisely the indicative values of TMP in Table 1f

(26)...(30) + (32) =
((28)...{30) + (32} + (32a)...(32e) =
Indicative Value: Medium

For design assessments whers the details of
can be used instead of a detailad calcuiation.

Thermal bridges : S (L xY) calculated using Appendix K
if details of thermal bridging are not known {36) = 0.15x (31}

Totat fabric heat loss

Ventilation heat loss calculated monthly

(33) + (36) =
(38)m = 0.33 % (25)m x {5)

(31)

@)+0.04] as given in paragraph 3.2

(34

)

I

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

(38)m=| 31.34 | 29.63 29.63 2652 | 2466 | 23.79 2297 22.97 25.1t 26.52 | 28.03 2963

(38)

Heat transfer coefficient, W/K (38)m = (37) + (38)m

(39)m= ]7;7.04 [ 6533 | 6533 | 6222 | 60.36 | 59.49 | 5867 1 58.67 | 60.81 | 62.22 | 63.73 | 65.33

Average = Sum{39)..: [12=

AruN DS tromados AR, Mersion: 1.5.0.49 {SAP 9.90) - http:fiwww.stroma.com

62.43 (39}

i
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Heat loss parameter (HLP), W/m*K (40)m = (39)m + {4)

{40)m=l 1.81 | 1.77 | 1.77 I 1.68 | 1.63 | 1.61 I 1.59 | 1.59 [ 1.64 l 1.68 ] 1.72 ] 1.77
Average = Sum(d0)s. .2 112= | 1.69 (40)

Number of days in month (Table 1a)

Jan Feb Mar | Apr May | Jun Juli Aug | Sep ] Oct Nov ] Dec
@nhm=| 31 28 31 30 31 30 3 K] | a0 n 30 31 (41
Assumed occupancy, N 1.3201 {42
i TFA > 13.9, N =1+ 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.

if TFAE£ 13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)

Reduce the annual average hot water usage by 5% if the dwelling is designad to achieve a water use target o
not more that 125 litres per parson par day (all water use, hot and cold)
rJan l Feb | Marl Apr | Mayl Jun | Jul | Augl SepI Oct l Novl Decl

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

(44ym= | 76.15 | 7338 | 7061 | 67.84 | 6507 | 623 | 623 | es07 | 6784 | 7081 | 7338 | 7615

Total = Sum(44),...: = 830.7253 |(44)

0 kWh/month (see Tables 1b, 1c, 1d)

Energy content of hof water used - cafculated monthly = 4.190 x Vd,m x nm x DTm / 360

(45)m= Fm.z BE | 10216 | 89.07 | s | 7375 | 6834 | 7842 [ 79.96 | 9248 ] 100.95 | 109.63

Total = Sum({45)1.2 = 1091.8178 |(45)

(46)

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= ‘75.93 I 14.85 | 15.32 | 13.36 | 12.82 | 11.08 ] 10.25 | 11.76 I 11.9 ] 13.87 | 15.14 | 15.44J
Water sfcrage Toss:

a) If manufacturer’s declared loss factor is known (kWh/day): (47)
Temperature factor from Table 2b E_g_—___l (48)
Energy lost from water storage, kWh/year (47} % (48) = [I| (49)

If manufacturer's declared cylinder loss factor is not known:
Cylinder volume {litres) including any solar storage within same [:__o__—__l (50)

If community heating and no tank in dweliing, enter 110 litres in box (50}
Otherwise if no stored hot water (this includes instantaneous combi bollers) enter ‘0" in box (50)

Hot water storage loss factor from Table 2 (kWhilitre/day) I___I‘ (51)
Volume factor from Table 2a 0 (52)
Temperature factor from Table 2b (53)
Energy lost from water storage, kWhiyear ((50) x (51) x (52} x (53} = 0 (54)
Enter (49) or (54} in {55) (55)
Water storage loss calculated for each month {(56)m = (85} x {41)m

(se)m=| 0 | o | o | o | o | o [ o | o | o [ o | o [ o | (56)
If cylinder contains dedicated solar storage, (57)m = {56)m X [(50) — {(H11)] + (50), else (57)m = {56)m where (H11) s from Appendix H

snm=| o [ o | o | o | o | o [ o [ o BE | o | @ | o | (57)

Primary circuit loss (annual) from Table 3 : E (58)

Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
{modified by facter from Table H5 if there is solar water heating and a cylinder thermostat)

(59)m=ro|olo|o[0|0]o|o|o|0|o|oJ - (59)
Combi loss calculated for each month (61)m = (60) + 365 % (41)m

(61)m=| 38.81 | 3378 I 35.98 | 33.46 | 33.16 | 30.73 ] 31.75 I 33.16 | 33.46 I 35.98 | 16.19 | 33.31J (61)
. Paga 3 of 8
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Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

(62)m= r 152 | 13278 | 138.15 [ 12252 I 118.62 | 10447 | 100.00 | 11158 | 11281 ] 128.46 | 137.14 | 143ﬂ (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0° if no solar contribution to water heating)

(add additional fines if FGHRS and/or WWHRS applies, see Appendix G)

com| 5 ] o [ o [ o [ oo [o]o o olc]

Qutput from water heater
(64)m= r 152 | 13278 | 138.15 [ 12252 [ 118.62 | 104.47 | 100.09 [ 11158 | 11281 | 12845 | 137.14 | 148.43

Output from water heater (annual)s. . 1507.0666 |(5“)

Heat gains from water heating, kWh/month 0.25 * [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + {58)m ]

(65)m=, 47.34 | 4136 | 4296 | a7.8 | 3671 | 222 | a06s | 3438 | 3275 | 3975 [ 4261 | s6.15 | (85)
include (57)m in calculation of (65)m only if eylinder is in the dwelling or hot water is from community heating
Metabolic gains {Table 5), Watts
.Jan Feb Mar { Apr May | Jun Jul Aug | Sep| Oct Nov | Dec
@6)m= | 79.75 | 7975 | 79.75 | 7875 | 7975 | 7975 | 7975 | 7875 | 7975 | 7975 | 7975 79.75 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(87)m= Dms | 24.14 ] 19.64 | 14.87 ] 11.11 | 9.38 ] 1014 | 13.18 | 17.69 | 22.46 ] 26.21 | 27.9ﬂ (87)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
e8ym= [ 170.25 | 17202 | 167.57 | 158.00 | 14613 | 134.88 | 127.37 | 1256 | 13005 | 13953 | 1515 | 162.?1] (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), alsc see Table 5
(Boym=| 44.3 | 443 | 443 | 443 | 44 | 443 | 443 | 243 | 443 | 443 | 443 IEE I (69)
Pumps and fans gains (Table 5a)
(70)m=r10 | 0 | o I | 10 | 10 | 0 | 10 | o [ o | 10 I 104] (70)
Losses e.g. evaporation (negative values) {Table 5)
(71)m= F53.16 | -53.16 ] -53.16 | -53.16 | -53.16 | .53.16 ] -53.16 I -53.16 ] 53,16 | -53.16 ] 53.16 | -53.16 | 7
Water heating gains (Table 5)
(72)m= |T33.63 ] 61.55 | 57.75 | 5275 | 4934 | 44.73 ] 41.21 | 46.19 | 48.26 | 53.42 ] 59.18 | 62.03 | (72)
Total internal gains = (66)m + (67)m + (68)m + (B9)m + (70)m + (71)m + (T2)m
(73)m= stl 3386 | 325.84 | 306.59 | 287.46 | 269.87 | 2596 | 265.85 ] 276.89 ] 296.29 | 317.78 D | (73)
So!.ar éains. al-'e lcalculaied usfng s-ofar flux from :I'able 6a an‘d ;;sociatec; equatio-ns 'to -c;)r;ver; 'to t-rlle.;applit;.a.me. -orientatAion.‘
Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)
Noth  oex[ orr | x [ 147 | x[ 1073 | x [Toss | «[ o7 J=[_ a2 J@4
Noth  osx[  or | x| 141 ] x [ 203 | x[ oes | x[_ o7 |=[_ a5 [74)
Noth  osx[ o077 | x [ 147 |+ [__ssat | x[ oes | x[_ o7 ]=[_ e _Joa
Noth  osx[ o7z | x [ a4 | x| 5464 ]« [ oes | x[_or ] =] s i)
Noth  osx| o7 |« [ tar |« [ 7522 | x| o6 ")« [ o7 ] =[__3s7e
Noth  ooex[ o7 | x [__tar | x[_sa0s | x [ o Jx[ o7 |=[_ s |04
Noth  oex| o7z | x[__1ar | x[__7e12__| «[ oes | x[ o7 =35 |4
Noth  ooex| o7z | x [ 147 | x[_e1s6 | x [ oes | «x[ o7 | =[_ ztes |4
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Noth  oox] o077 | x [ 147 | x| 4109 | x [ oss | x[__or =] 184 o4
North  oax[ o077 | x [__tar | x[_2a81 | > M oe |« oz 1=[ ns oo
Noth  oox| o7z | x [ tar ] x[ _1s22_|x [ oes | x[_ o7 |=[ s |
Noth  asx[ or7 | x 141 | x [ 89 1« [ oss | x[_o7  |=[__ 402 - o)
west oex[ o7r | x[_14z | x[__te® 1x[ oes | x[__or =] 12 oy
west owm[ o7z | x[__oss | x| __1e8 T« [ oss | x[ o1 J=[__s7m }(80)
west osx[ om | x[ 142 | x[ 3852 | x [ _oes | x[__or || 334 | @)
west os[ o7 | x[_ oss | x[ sse2 | x [ oea | x[ o7 |=[_ 1 Jeo
West o[ o | x| 142 | x[ _ers | x| o6 T x [ o7 ][ ss4s o0
West oex| o77 | x| _oes | x[ ets_ | x| o ] x [ o7 | =[ _er__ j@o
west  oex| o077 | x [ 14z | x[_eier ] x |08 1« [ o7 ] =[_ 734 e
west o[ o | x[_oss Jx[ st |x [ oss | x[ o7 =[] =5 Jeo
west oax| o077 | x [ tee | x[ 12z | x [ om |+ o7 =" s leo
west  osx| o077 | x[__ 085 | x| 1z | x [ oes | x[ o7 J=[_ 3222 [@0)
west osx[  omr | x [ 142 ] x| 605 | x[ oes 1 x[ o7 =] toom |
west oex| o077 | x| _oes | x[ _1ses | x [ oes | x[_or ]=[ 360 J@0)
west osx] omr | x [ taz | x| 112s4 | x [ oes | x[__or |=| 917 Jceo)
West: oox[ o077 | x[ _oes | x| t12e4 | « [ oss | x[__or |={ 31 I (GY)
west osx[ o7 | x[_ 14z | x[ s |x [ oes | x[ o7 | = ss00 Jeo
west oox[ om | x[_oss | x[ e8m 1« [ _oss | x[_or ]=[ 24 o
west oox[ o077 | x [ 1a2 ] x [ 736 |« [ oes | x| 07 | =| 6388 o)
West oex| o077 | x|_oes | x[ 78 | oes | «[ _or  |=[_ 2% - Jeeo)
west osx|[ orr | x [ a2 | x[__aser | M os | x[_o7 |=[_ _sn_ e
west oox[ o7 | x [ _oss | x| a9t | x [ oss | x[_or |=[ e |0y
west osx[ omr | x[_1az | x| 2 1« [ oss | x[ o1 |- 214 |80y
West oox[ o077 | x[ s | x[_2am | x| 03 1« o7 | =77 Jeo
west oox[ orr | x [ 142 | x[ 1630 -}« [ oes | x| _o7 J=[_ 12 [0
west oox[ o077 | x[ _ oss | x| 1es | [ oes | x[ o7 =0 47 |60
Solar gains in watts, calculated for each month {83)m = Sum{74)m ...(82)m
@am= | 27.84 | 5376 | es27 | 13042 | 16261 | 1722 [ 16601 | 14121 | 10374 | ss48 | 3456 | 2301 l (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watlts
(84ym= [ 368.79 | 29236 [ 41211 | 437.01 | 450,07 | 44207 | 42562 | 407.08 | 3808 [ 36178 | 352.33 | ase. | (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
@)m=| 0o | 0ss | 097 | oe4 | &7 | 073 | 054 | 056 | 082 | 084 | 098 | 099 (85)
Mean internal tempetature in living area T1 {follow steps 3to 7 in Table Sc)
@7ym={ 19.32 | 10490 | 1979 [ 2018 | 206 | 2087 | 2097 [ 2007 [ 2078 | 2032 | 1974 | 194 | (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 {°C)
(88)m=| 19.47 [ 19.5 ’ 19.5 ] 19.56 [ 19.59 ] 19.61 | 19.63 ] 19.63 ] 19.50 I 19.56 | 19.53 | 19.5 ] (88)
troma FSAP 2009 Version: 1.5.0.49 (SAP 9.80) - hitp:/Awww .stroma.com Page 5 6f 8
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SAP WorkSheet: New dwelling design stage

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

(8e)m= | 098 [ 098 l 096 | 092 | 082 [ 062 | 037 | 030 | 072 | 092 | 097 l 098 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢c)
(90)m=| 18.02 | 18.21 l 18.51 | 18.93 | 19.34 ] 19.55 | 19,62 | 19.62 ] 19.48 | 19.06 | 18.48 | 18.12 (90}
fLA = Living area = {4} = 0.54 {91)
Mean internal temperature (for the whole dwelling) = fLA x T1 + (1-fLA)xT2
(92)m=[ 1872 | 189 | 192 | 1961 | 2002 | 2026 | 20.35 | 20.35 ] 20.18 l 19.74 | 19.16 | 18.81 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m= FB.?Z | 189 | 192 | 1961 | 2002 | 2026 | 2035 [ 2035 | 20.18 | 1974 | 19.16 | 13.51J ‘ (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
I Jan, Febl Mar‘ Apr, Mayl Jun| Jul | Augl Sep| Oct‘ Novl Decl
Utilisation factor for gains, hm:
{94}m=, 0.98 ! 0.97 ] 0.96 | 0.92 [ 0.83 I 0.68 | 0.46 ] 0.48 | 0.77 ] 0.92 | 0.97 | o.gﬂ (94)
Useful gains, hmGm , W = (84)m x (84)m
(95)m= !?61.37 | 381.48 | 393.81 I 402.98 | 375.58 | 268 .87 | 196.61 ] 195.6 | 291.88 1 3329 | 341,57 | 349.19J (95)
Monthly average external temperature from Table 8 _
(96)m=r 45 ] 5 | 6.8 | 8.7 ] 11.7 I 14.6 | 16.9 ] 16.9 | 14.3 ] 10.8 | 7 | 4.9 J (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— {96Im ]
97)

(97)m= | 953.37 { s08.42 | 81035 | 678.57 { 502:38 [ 336.92 | 20254 | 2024 | 5751 | 55649 | 77515 [ 909.06 |
Space heating requirement for each month, kWh/month = 0.024 x [(87)m — (95)m] x {(41)m
(98)m= [ 440.07] 354.1 ' 309.91 | 198.43 ] 94.34 | 0 I 0 ] 0 0 ] 166.35 | 312.18 | 416.54

N IR I ‘(_..-}' R T e T

Space heating:

Total per year (KWhiyear) = Sum{98h.ss.2 = 2291.91 I(QB)
Space heating requirement in kWh/m?/year (99}

Fraction of space heat from secondary/supplementary system l_o— (201)
Fraction of space heat from main system(s) {202) = 1-(201) = 1 (202)
Fraction of total heating from main system 1 {204) = (202} x 1 - (203)] = 1 {204)
Efficiency of main space heating system 1 89.9 {206)
Efficiency of secondary/supplementary heating system, % 0 (208)
I Jan l Feb | Mar | Apr | Mayl Jun I Jul | Aug I Sep | Oct I Nov| Dec kWh/year
Space heating requirement (calculated above)
Woml 354.1 | 308.91 | 198.43 I3 [ o | o K | 168.35 | 312.18 | 41654 |
(211)m = {{(98)m x (204)] + (210)m } x 300 + (206) (211)
|739.51 ] 39388 [ 344.72 | 22072 | 10493 I o [ o IIEEE | 185.04 | 347.25 | 4633

Total (KWhfyear) =Sum(211), o = 2549.39 |(21 1)

Space heating fuel (secondary), kWh/month
= {[{98)m x (201)] + (214) m } x 100 + (208)
(215)m-o|o|o|o]o|o|o|o|o]o|o|o

Stroma FSAP 2009 Version: 1.5.0.49 (SAP 8.90) - http:llMuw.stroma.com
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Water heating

Output from water heater (calculated above)
152 | 132.78 I 138.15 I 122.52 , 118.62 I 104.47] 100.09| 111.55] 112.81 | 128.46 | 137.14 | 148.43

Efficiency of water heater 798 |1216)
(217)m{a7.07| 869 | 86.52 | 8576 | 8308 | 798 [ 708 I 798 | 798 | 852 | 8656 | 8701 (217)

Fuel for water heating, kWh/month

(219)m =_(64)m x 100 + (217)m
(219)m={774.57 152.79 | 150.66 | 142.88 {14125 | 130.92 | 12542 | 13982 | 141.37 | 15078 | 158.44 [ 170.6

Total = Sum({219a), ., = 1788.51 (219)

kWh/year kWh/year
2549.39

L

Annual totals
Space heating fuel used, main system 1
1788.51

i

Water heating fuel used

Electricity for pumps, fans and electric keep-hot

central heating pump: 130 (230c)

boiler with a fan-assisted flue (230¢)
Total electricity for the above, kWhiyear sum of (230a)...(230g) = (231)
Electricity for lighting ' (232)
Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £lyear
Space heating - main system 1 (211) «x x 0.01= (240)
Space heating - main system 2 (213) x I___ij x 0.01= [I|(241)
Space heating - secondary (215) x |I| x 0.01= |I](242)
Water heating cost (other fuel) (219) x001= [ s5aa__|(@47)
Pumps, fans and electric keep-hot (231) x 0.01= (249)
(if off-peak tariff, list each of (230a) to (230g) separately as applicable and apply fuel price according to Table 12a
Energy for lighting (232) x 0.01= (250)
Additional standing charges (Table 12) (251)
Appendix Q items: repeat lines (253) and (254) as needed

- i e e s .y - .

Total energy cost (245)...(247) + (250)...(254) =

e .-

Energy cost deflator (Table 12) (256)

Energy cost factor (ECF) [(255) x (256)) + [(4) + 45.0] = (257)

SAP rating (Section 12) [ 7ra0er _ @s®)
Energy Emission factor . Emissions

KWhiyear kg CO2/year

' kg CO2/kWh
Space heating (main system 1) {211} x = 504,78

261)

—
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Space heating (secondary) (215) x [:E:l = :T——_—l(zﬁs}
Water heating (219) x (264)
Space and water heating (261) + (262) + (263} + (264) = (265)
Electricity for pumps, fans and electric keep-hot  (231) (267)
Electricity for lighting 232) x = [ ooz |wew)
Total CO2, kgfyear sum of {265)...(271) = (272)
CO2 emissions per m? (272)+ (4) = (273)
E{ rating (section 14) , (274)
Energy Primary P. Energy
kWh/year factor kWh/year
Space heating (main system 1) @11) x = (251)
Space heating (secondary) (215) x :o_—_:l = ]II(zss)
Energy for water heating (218) x 1.02 = (264)
Space and water heating {261) + {262) + (263) + (264) = (265)
Electricity for pumps, fans and electric keep-hot (231) x = 511 (267)
Electricity for lighting (232) x o 1 - 56073 |(268)

“Total Primary Energy
Primary energy kWh/m?/year

ARUNSIPERIEE RO 2089 Wergion: 1.5.0.49 (SAP 9.90) - http:/hwww . stroma.com

sum of (265)...(271) = 5496.4 (272)

(272) + (4) = 148.55 (273)
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- Address :

SAP WorkSheet: New dwelling design stage
Assessor Name: Ondrej Gajdos Stroma Number: STRO006629
Spftware Na_me: Strcnbmla‘F_S_AF‘J 2009_ S Softwarg _\_Ie_rsion: Yersion: 1.5.0.49

Plot 12, 3 Marine Drive _West, Bognor Regis‘,rF"021

"N R A A

Area(m?) Ave Height(m) Volume(m?®)

Ground floor B GE (2a) -

Total floor area TFA = (1a)+(1b)+{1c)+H{1d)+(1e)t....(1n) (4)

(3a)

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = 816 (5)
"main - Secondary  other o total " m¥perhour
heating heating
Number of chimneys 0 + 0 * 0 I = I 0 l x40 = II](Ga)
Number of open flues I ) I + r 0 ] + | 0 | = | 0 I x20 = ,I:l{ab}
Number of intermittent fans x10 = (73)
Number of passive vents II, x10 = [Il(m)
Number of flueless gas fires l__—o____, x40 = I___—__o_—_|(7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(Bb)+(7aj+{7b)+(7c} = “(5)= 0.25 (8)
if a pressurisation test has been carriad out or is intended, proceed to {17), otherwise continue from (9} to (16)
Number of storeys in the dwelling {ns) 0 {9)
Additional infiltration [(8)1]x0.1 = o (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 {(11)
if both types of wall are present, use the value coresponding fo the greater wall area (aftar
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 {unsealed) or 0.1 (sealed), else enter 0 0 {12)
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped ¢ (14)
Window infiltration 0.25-[0.2x (14)+100] = 0 (15)
Infiltration rate (B8 + (10) + (1) + (12) + (13) + (15) = 0 (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 15 (17
If based on air permeability value, then (18} = [(17) + 20]+(8), otherwise (18) = (16) 1 (18)
Air permeability value applies if a pressurisation test has been done or a dagree air permeability Is being used
Number of sides on which sheltered 3 (19)
Shelter factor (20}=1-[0.075 % (19)} = 0.78 (20)

Infiltration rate incorporating shelter factor (21) = (18) x {20) = (21)

Infiltration rate modified for monthly wind speed
Wanl Feb] Marl Aprl Mayl Junl Jul I Aug] Sep, Oct| Novl DecI

Monthly average wind speed from Table 7
(22)m=| 54 | s [ 51 | 45 | a1 | 39 | a7 | a7 [ 22 | 45 | 4

(=]

| 51 |

Wind Factor (22a)m = (22)m + 4
2ayms{ 135 | 127 [ 127 [ 112 [ 102 | os8 | 092 | 0o2 | 105 EEREE KX

AStEaESARR00S Xersiyy 1.5.0.49 (SAP 9.90) - hitp:/iwww.strama.com Page 1 of 8
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a} x {22a)m
104 [ 098 | oss [ 087 | 079 | 075 | 071 | o1 [ 081 [ 0s7 | 0ss | 08 |

Calculate effeclive air change rate for the applicable case
If mechanical ventilation: [Ilma}
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation {N5)) , otherwise (23b) = (23a) EZ{Z%)

If balanced with heat recovery; efficiency in % allowing for in-use factor (from Table 4h) = III(ESC)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) % [1 — (23c) + 100]

4z o [ o ] o [ o | o [ o] o o] o | o] o[ o] (24a)
h) If balanced mechanical ventilation without heat recovery (MV) (24b)m = {22b)m + (23h)
@pmgd o o [ o [ o] o [ o] o f o o f o] of o (24b)

¢) If whole house extract ventilation or posifive input ventilation from outside
if {(22b)m < 0.5 x (23b), then (24c) = (23b); otherwise (24c) = {22b) m + 0.5 % (23b)

(24c)m=’0|0|0[0]0|0,0|0]0[0]0]ol (24c)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [{22b)m? x 0.5]
(4dym=| 104 | 0.9 { 098 [ o8 | 081 [ 078 | o7s | 075 | 083 [ oss | oss | oss | (24q)
Effective air change rate - enter (24a) or (24b) or (24c¢) or (24d) in box {25)
(2s5m=1 104 | 098 | os8 | oss | os1 | 078 f ors | 075 | o83 | 088 | 093 [ oss , (25)
rin T g e e e e o - R ETUTTSTT
ELEMENT Gross Openings Net Area U-value AXU k-value A XKk
area {m?) m? A m? Wim2K (WK} kJimzK kJIK

Windows Type 1 144 ] x101/(1.5)+004] = @)
Windows Type 2 147 | xWIU(15)0.04] = @)

Walis Type1 [ 3085 | [ 435 | [ 2619 | x| o025 | =[ 655 | | . [(29)
WallsType2 | 944 | | o | | 9as | x| o02r | =[ 2:m | | [ [(29)
Roof Typet [ 70 | | o | | 78 { x| o15 | =[ 118 | | | | J30)
Roof Type2 [ 25 ] [ o 1 [ 25 | x| o5 | =] 375 | | | ] (20

Total area of elements, m? 72.876 (31)

* for windows and roof windows, use effective window U-value calculated using formula 1/(1/U-value)+0.04] as given in paragraph 3.2

** include the areas on both sides of internal walls and pariitions
Fabric heat loss, W/K =S {Ax U)

Heat capacity Cm = S(Ax k)

Thermal mass parameter (TMP = Cm + TFA) in kJ/im?K

For design assessments where the defails of the construclion are not known precisely the indicative values of TMP in Table 1f

{26)...(30) + (32) = 2015 (33)
{(28)...(30) + (32) + (32a)...(32e) = (34)

Indicative Value: Medium 250 {35)

can be used instead of a detailed caiculation.

Thermal bridges : S (L x Y) calculated using Appendix K
if datails of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss

Ventilation heat loss calculated monthly

Jan Feb | Mar | Apr May [ Jun Jul Aug | Sep | Oct Nov | Dec
236 | 21.88 | 21.08 | 20.32 | 2032 | 2229 | 238 25 26.48

10.93 (36)

il it

(33) +(36) = 31.08 (37)
{38)m = 0.33 x (25)m x (5)

(38)

{38)m=| 28.04 |} 2648 | 2648

Heat transfer coefficient, W/K (39)m = (37) + (38)m

j39)m=| 59.12 ] 57.56 ] 5756 | 54.68 | 52.96 | 52.16 [ 51.4 | 51.4 ' 53.37 ] 54.68 ] 56.08 [ 57.56

Averags = Sum(39).2 /12= 54.88 l(39)
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SAP WorkSheet: New dwelling design stage

Heat loss parameter (HLP), W/m?K (40)m = (39)m + (4)

(40)m=[ 185 | 18 | 18 | 171 | 166 | 163 | 161 [ 161 | 167 [ 171 | 175 | 18
Average = Sum{40),.s 122 1,71 (40)

Number of days in month (Table 1a)

Jan Feb | Mar | Apr May | Jun Jul Aug | Sep | Oct Nov | Dec
3 (41}

@im=] 31 28 31 30 31 30 31 a1 30 31 30

T T SN

Assumed occupancy, N (42)
CfTFA>13.9,N=1+ 1.76 x [1 - exp{-0.000349 x (TFA -13.9)2)] + 0.0013 x {TFA -13.9
if TFAE£ 139, N=1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)

Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a waler use target o
not more that 125 litres per person per day (alf water use, hot and cold}

| Janl Febl Marl Aprl Mayl Jun| Jul [ Augl Sepl Octl Novl Degl
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= FZ.QB | 7032 | 6767 ] 65.02 | 62.36 IEX | so71 | 6236 | 6502 | 6767 | 7032 | 7298
Total = Sum{44),_» = 796.105 (44)

Energy content of hot water used - calculated monthly = 4.190 x Vd.m x nm x DTm / 3600 kWh/month (see Tables 1h, 1¢, 1d)

(45)m= Foa.ae, o488 | 97.01 | 8536 | 819 | 7067 | 6549 | 7515 [ 7605 | 8863 | 96.74 | 105.06
Total = Sum(48),...2 = I 1046.3165 (45)

If instantaneous water heating at point of use {no hot water storage), enter 0 In boxes (46) to (61}

(46)m= FB.Z?I 1423 | 14.69 | 128 [ 12290 [ 108 | 982 | 1127 | 11.41 | 1329 | 1451 | 1578 [
Water sforage ioss:

a) If manufacturer's declared loss factor is known (kWh/day): [I] (47)
Temperature factor from Table 2b [I] (48)
Energy lost from water storage, kWh/year (47)x (48) = o ] (49)

If manufacturer's declared cylinder loss factor is not known:

Cylinder volume (litres) including any solar storage within same z‘ (50)
If community heating and no tank in dwelling, enter 110 fitres in box (50) '
Otherwise if no stored hot water (this includes instantaneous combi boilers} enter ‘0" in box {50)

(46)

Hot water storage loss factor from Table 2 (kWhilitre/day) :Il (51
Volume factor from Table 2a 0 (52)
Temperature factor from Table 2b (53)
Energy lost from water storage, kWh/year ((50) x (51) x (52) x {53) = 0 (54)
Enter (49) or (54) in (55} (585)
Water storage loss calculated for each month ((56)m = {55) x (41)m

(56)m= ro e | o [ o | o [ o | o [ o | o I o | o [ o | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + {50), else (§7)m = (56)m where {H11) is from Appendix M

(s7m=[ o | o | o [ o | o o [ o I o | o | o | o | o | (57)

Primary circuit loss (annual) from Table 3 ‘ (58)

Primary circuit loss calculated for each month (58)m = {58) + 365 x {(41)m
{(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

(59)m=|o|o|0|o]n]0|0]0,0|0|0[o| (59)

Combi loss calculated for each month (61)m = (60} + 365 x (41)m
(61)m=[ 37.19 I 3237 | 34.48 | 32.06 | 31.78 | 209.44 l 30.43 | 31.78 ] 32.06 ] 34,48 [ 34.68 ] 37.19 |

ASlremafSaR 2009, ersign: 1.5.0.49 (SAP 9.90) - hitp:/fwww stroma.com Page 3 of 8




SAP WorkSheet: New dwelling design stage

Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + {(59)m + (61)m
(62)m= ( 14567 | 127.25 | 132.39 | 117.42 | 11368 | 100.12] 95.92 | 106.93 I 108.11 | 123.11 ] 131.42‘ 142.25] 62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no sofar contribution to water heating)

(add additional lines if FGHRS andf/or WWHRS applies, see Appendix G)
(63)m=,0lOIOIOIO|OI0|0ID|DIOIOI (63)
Qutput from water heater

(64)m= I 145.67‘ 127.25 I 132.39 l 117.42] 113.68 I 100.12 , 95.92 [ 106.93 ! 108.11 [ 123.11 [ 131.42 [ 142.25

+ Output from water heater {annual), .. | 1444.2599 {64}
Heat gains from water heating, kWh/month 0.25 " [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
@5)m=| 4537 | 3964 | 4117 | 364 | 3518 [ 3085 | 2938 ] 3293 | 333 [ 38.09 | 4084 | 4423 | (65)
include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table §), Watts
Jan Feb | Mar | Apr May | Jun Jul Aug | Sep | Oct Nov | Dec
6ym=| 7282 | 7282 | 7282 | 7282 | 7282 | 7282 | 7282 | 7282 | 7282 | 7282 | 7282 | 72.82 (66)
Lighting gains (calculated in Appendix L, equation L9 or L8a), also see Table 5
(E?)m=l 24.56 | 21.81 | 17.74 | 13.43 , 10,04 [ 8.48 ] 9.16 | 119 | 15.98 I 20.29 ] 23.68 | 2524 ] (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= | 152.33 | 153.01 | 149.92 | 141.44 | 13074 | 12068 | 113.96 | 112.38 | 11636 [ 124.84 | 13554 [ 14561 | {68)
Cooking gains {calculated in Appendix L, equation L15 or L15a), also see Table 5
o)m=| 435 | 435 [ 435 | 435 | 435 | 435 | 235 [ 435 | 435 | 435 | 435 | a5 [ (69}
Pumps and fans gains (Table 5a)
(70)m=|10]10|1o|10|1o'10|10,10|10].10|10[10[ (70}
Losses e.g. evaporation (negative values) (Table 5)
(71)m=] 43.55] -48.55 I 4B.55 [ -48.55 I -48.55 ' -48.55 [ 48,55 [ -48.55 I -48.55 I 48.55 [ -48.55 l 48.55 , (71)
Water heating gains (Table 5)
(?2)m=l 60.98 ] 58.99 I 55.34 ] 50.55 ' 47,28 [ 42,86 , 39.49 , 44.26 , 46,25 ] 51.2 [ 56.72 ] 59.45 , (72)
Total internal gains = (68)m + (67)m + {B8)m + (69)m + (70)m + (71)m + (7T2)m
(73)m= | 315,63 | 312.48 | 300.76 | 283.2 [ 26583 | 24979 [ 24038 | 24632 [ 256.36 [ 274.09 [ 20374 | 30807 | (73)
- éolar éain;a“r;; .carc.u.lcin.eu'l L.t-si‘ngms'ole—i‘l.' fiux from T-avb‘le- GIa ;l.’ld‘ r-:tésc‘)”cia-ted t;ql;-a-tior;s. ‘to l.:oﬁv;ert to' -t?-u‘e appl.fcatile or{ent;a.‘tion.-
Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m? Table 6a Table 6b Table B¢ (W)
Noth  oex| o077 | x| tar | x[ 1073 | x[_ o3 | x[ o7 ]=[ 48 oo
Noth  osx| 077 | x[ 147 | x| 208 | x[ o ] x[ or J=[ e1s Joa
Noth — oex| 077 | xi 147 | x[ 3331 | x[ o8 | x[ o7 | =[ 14 |74
Noth oox| o077 | x[ 147 | x| saea [ x[ 03 | x[ o7 | ={ 2485 s
Noth  oox| 077 | x| 147 1 x[ 7522 | x[_ o088 | x[_ o7 | =[] ssra |74
Noth —oox| o077 [ x| 147 | x| 8400 | x[ o8 | x[_ o7 | =[ ar7a o
Noth  oox| o77 | x| 147 }x[ 7912 | x[ a3 | x[_ o7 | =[ 38 o4
North  oox| o077 | x| 147 | x[ ese | x{_oes | x[ o7 | =[ 2tes Jo®
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Noth  o09¢[ o7 | x[_1ar ] x [ 4109 o[ _oes | x[ 07 |- R
Noth  ooc[ o7 | x[__tar ] x| a8 | » [ os | x[_ o7 = s (G
Noth  oocf o7 | x[_tar ] x| _ sez | x| _oes | x[__o7  }-] su [74)
Noth  osx[ o077 | x [ 1ar | x| 89 | « [ oes | x[__ o7 J-=]_ 40 o
gast  osx| 2 | x| tas | x[ _te8m | ~x [ oes | x[_ o7 |=[ 14 J7®
East  oox| 2 | x| 1ea | x[ 385 ]« [ _oss | x[ o1 ][ 39 !
East oo[ 2 | x[_ 14 |~ [ eis7 | «[ oes | x[ o7 ] = [ sets o
East  oox[ 2 | x[ 1w | x[ o  x [ oes | x[_ o7 ]-[ s |(76)
East  osx| 2 | x| 14 | x[ 12 | [ om | x[__er | =[_ _ores _Jo®
Eest  osx| 2 | x [ 14 ] x[ 11808 | x [ oes_ | x[__or ] = 10215 l78)
I East  oox| 2 | x| tas | [ 12 | [ oss | *[_or |=[_sem_[®
East  os| 2 | x| tes | x[ 9803 | x [ oss Jx[ _or =[ sxn _|mo®
- East ooxf 2 | x [ 1aa | x [7ee | x[__oss ]« [ o7 |- [ ea78  |08)
East oo 2 [ x [ 1as | » [ 4asot | x [ oss | x[ o7 |=[_ a2 [0®
East o[ 2 | x[__1e | x[ _2n | x [ oss | x[_or ]=[__2s (78)
East o[ 2z | x[__ 144 | x[ 163 T« [ _oees | x[_o7r | = [ 1a43 |7)

‘ Solar gains in watts, calculated for each month (83)m = Sum{74)m .. {82)m
(83im= [ 22.31 [ 4305 | 69.15 | 108 | 131.68 | 13002 | 13469 | 113.94 | 83.24 | 5244 | 2768 | 1845 ] (83)

Total gains ~ internal and solar (84)m = (73)m + (83)m , watts

(84)m= |337.94 | 355.53 | 369.93 | 388.2 [ 397.51 ] 389.71 I 375.07 ] 360.26 | 339.6 | 32653 | 321.4 l 326.51J (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 8a)

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

(g8)m=] 098 | 098 | 097 | 094 | o&7 | 073 | 053 | 055 [ 081 | 084 098 | 008 (85)
Mean internal temperature in living area T1 {follow steps 3 to 7 in Table 9¢)

(87)m= r19.33 [ 18.5 | 19.79 1 20.18 | 206 l 20.86 | 20.97 | 20.97 | 2078 | 2033 [ 1975 I 19.41J (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m= Pg.‘m [ 19.48 [ 1948 | 1954 [ 1958 | 196 | 1061 | 1981 [ 1957 | 19.54 [ 1951 | 19,48J (88)

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m= |Tga | 0.97 | 0.95 ] 0.92 | 0.81 I 0.61 ! 0.37 ] 0.38 | 0.71 | 0.91 | 0.97 | o.gU (83}

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 8¢c)

(90)m= |713 I 182 [ 18.49 [ 18.91 | 19.32 I 19.54 | 19.61 | 19.61 | 19.46 [ 19.06 | 18.48 | 18.11
fLA = Living area + (4) = 0.47 (81)

(90}

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
(92)m= W.sz I 1881 | 19.1 [ 19.51 | 19.92 ] 20.16 | 20.25 [ 2025 | 20.08 | 19.65 I 19.08 | 18.72 | (92)

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

(93)m= |TB.62 | 18.81 | 19.1 | 1951 | 19.92 | 20.18 | 2025 l 20.25 I 20.08 | 19.65 | 19.08 [ 18.72 l : (33)
" SetTito the mean iﬁtér;xér temberét;re c;btainea ét steb 11 of Téblé Qb, 50 thaf ‘Ti,‘ml=(76)m éﬁd re-calculaté
the utilisation factor for gains using Table 9a
lTanI Febl Marl Apr| May| Junl Jul | Augl Sepl Octl Nov| DecJ
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Utilisation factor for gains, hm:

(94)m=r0.97 [ 0.97 | 0.95 l 0.92 ] 0.83 | 0.66 I 0.45 | 0.46 ] 0.75 , 0.91 [ 0.96 | 0.98 l (34)
Useful gains, hmGm , W = (94}m x (84)m

(95)m= | 320.36 | 34415 | 35163 | 3ss.66 | 32835 | 258.65 | 167.42 | 1667 | 255,04 | 20728 | 300,84 | 313.@ (85)
Monthly average external temperature from Table 8

@m=| a5 | 5 | 68 | 87 | 17 | 145 | 189 | 169 | 143 ] 10.8 | 7 | a9 | (96)
Heat loss rate for mean internal temperature, Lm , W =[{39)m x [(93)m- (96)m ]

(97)m= | 83492 | 7947 | 708.01 l 590.82 [ 43544 l 289.99 | 172,04 | 171.93 | 305.451 484.1 [ 677.13 I 795.6 ] (97)

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= [ 375.14] 302.77 ] 265.15 | 16032 | 7068 [ 0 ] 0 | 0 ] 0 I 138.99 | 264.44 | 355.04

Total per year (kWhiyear) = Sum(98h.ss.12 = 1951.53 I(QB)
60.99 (89)

O T SR

Space heating requirement in KWh/m?/year
T e TR T T L T

Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)

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

Fraction of total heating from main system 1 {204) = (202) % (1 - (203)] = 1 (204)

Efficiency of main space heating system 1 89.9 (206}

Efficiency of secondary/supplementary heating system, % 0 {208)
[ Jan | Feb | Mar [ Apr , May I Jun | Jul | Aug ! Sep | Oct I Nov I Dec kWh/year

Space heating requirement (calculated above)
] 376.14[ 302.77 ] 265.15 | 169,32 | 79.68 | 0 [ 0 ] 0 ] 0 | 138.99 , 264.44 | 355.04 |

(211)m = {{(98)m x (204)] + (210)m } x 100 + (206)
[ 418.4 ] 336.78 ] 294.94 | 188‘34| 88.63 | 0 | 0 | 0 i 0 ] 154.6 |294.15 | 394.93

Total (kWhiyear) =Sum(211), ., .~ 2170.78 |(21 1)

{211)

Space heating fue! (secondary), kWh/month
= {[(98)m x (201)] + (214} m } x 100 + (208)
(215)m=[0]0|o|0|0]o|0|0|0|0]o[o

Total (kWhiyear) =Sum(215), ,,, = 0 |(215)

Water heating

Output from water heater (calculated above}
14567 | 127.25 | 13239 | 11742 | 113.68] 100.12 [ 9592 [ 106.93 [ 108.11 | 123.11 l 131.42 [ 142.25

79.8 [218)

Efficiency of water heater
{217)

(217)m=' 86.83 | 86.65 ] 86.26 ] 8547 | 83.67 | 79.8 ] 798 | 798 [ 79.8 | 84.86 | 86.27 ] 86.76

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m :
{219)m=r167.76| 146.84 I 153.47] 137.38 | 135.86 | 125.46 I 120.2 | 134 | 135.481 145.08] 15233 | 16395

Total = Sum(219a), ,, = 1717.82 |(219)

Annual totals kWhlyear kWhiyear
Space heating fuel used, main system 1 :
Water heating fuel used

Electricity for pumps, fans and electric keep-hot
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central heating pump: 130

boiler with a fan-assisted flue

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

Electricity for lighting
Fuef Fuel Price
kWh/year (Table 12)
Space heating - main system 1 (211) x x 0.01=
Space heating - main system 2 (213) x E:I] x 0.01=
Space heating - secondary (215) x :9:] x 0.01=
Water heating cost (other fuel) (219) x 0.01=
Pumps, fans and electric keep-hot (231) x 0.01=

price according to

(if off-peak tariff, list each of (230a) to (230g) separately as applicable and apply fuel
11.46 x001=

Energy for lighting (232)

ot
it

Additional standing charges (Table 12)

Appendix Q items: repeat lines (253} and (254) as needed
Total energy cost (245)...(247) + (250)...(254) =

I A N T I S R

Energy cost deflator (Table 12)

Energy cost factor (ECF) [(255) x (256)) + [(4) * 45.0] =

SAP rating {Section 12)

f

. CELell w0 eDogpene

Energy Emission factor
kWhfyear kg CO2/kWh
Space heating (main system 1) 21 x 0.198 =
Space heating (secendary) (215) x =
(219) x 0.198

Water heating

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

ik
i

Electricity for pumps, fans and electric keep-hot {(231) x 0.517 =
Electricity far lighting (232) x 0.517
Total CO2, kglyear sum of (265)...{271) =
CO2 emissions per m? (272)+ (4) =
El rating {section 14)
e LT e -
Energy Primary
kWh/year factor
2n) x 1.02 -

Space heating {main system 1)

AStemaESAR 2009 Yersion: 1.5.0.49 (SAP 9.90) - http:/fiwww.stroma.com
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—

230¢)

(230e)

—

175 3%

1735 232)

Fuel Cost
£lyear
67.2042 (240)
(241)
(242)

247)

—

5§3.25

20.06 (249)

il

Table 12a

19.88 (250)

(251)

266.4844 (255)

47 (296)

1.6266 (257)

77.309 (258)

Emissions

kg CO2/year
429 81 {261)

{263)

340.13 (264)

769.54 {265)
90.48 (267}

268)

89.7
950.12 (272}

(273}

—

83 274)

P. Energy
kWh/year

(261)
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Space heating (secondary) (215) x III = II](zss)
Energy for water heating (219} x 1.02 = (264)
Space and water heating (261) + (262) + (263} + (264} = (265)
Electricity for pumps, fans and electric keep-hot ~ (231) x = (26?)
Electricity for lighting | 232 x [ 5 ] = [[smez_Jem
Total Primary Energy sum of (265)...(271) = [ ass338 |@72)
Primary energy kWhim?/year (272)+ (4) = (2?3)
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. Dwelling type: Enclosed end Top floor Flat
3 Marine Drive West Date of assessment: 08 August 2013
Bo%nor Regis Produced by: Ondrej Gajdos
PO21 Total floor area: 32 m?

This is a Predicted Energy Assessment for a property which is not yet complete. It includes a predicted energy
rating which might not represent the final energy rating of the property on completion. Once the property is
completed, an Energy Performance Certificate is required providing information about the energy performance
of the completed property.

Energy performance has been assessed using the SAP 2009 methodology and is rated in terms of the energy
use per square metre of floor area, energy efficiency based on fuel costs and environmental impact based on
carbon dioxide (CO2) emissions.
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Very energy elfficien! - lowsr running costs Very environmaentally fiendiy - fower CO2 emissions

(92 plus) /B

(.55:68;
i

FraTs iy
Lo ,
Not energy efficient - higher running costs
England & Wales Eu Directive 388 | England & Wales oo FERe
g 2002/91/EC [ g 2002/91/EC i
The energy efficiency rating is a measure of the The environmental impact rating is @ measure of a
overall efficiency of a home. The higher the rating home's impact on the environment in terms of
the more energy efficient the home is and the lower carbonn dioxide (CO2) emissions. The higher the
the fuel bills are likely to be. rating the less impact it has on the environment.

ARUN DISTRICT COUNCIL BR/201/13/DOC




