%Date ; 6 August 2021
%Statement By : %Joe Solti  (Project Director)
: Accredited SAP Assessor

%Client : S R Property Partnership LLP

%Local Authority : %Arun District Council

%Site Location : 77 Aldwick Road, Bognor Regis PO21 2NW
Development : 2 No Studio Flats (1 x Conversion/Change of Use) + ( 1 x New)
Floor Area (Flat) : 37.24m? (Flat 1) + 37.43m? (Flat 2)

Therm Enerii Ltdl 1 Tarrant Streetl Arundell West Sussex BN18 9DG

SAP - SBEM - EPCs - WATER - PLANNING - AIR/SOUND/FAN TESTING SERVICES

ARUN DISTRICT COUNCIL BR/207/21/DOC
REGISTERED ADDRESS : 5 TUSCAN AVENUE, MIDDLETON-ON-SEA, WEST SUSSEX PO227TE  COMPANY NO : 05193292 VAT NO : 838 0185 23



Energy Rating CO2 (kglyear)

CO2 (kg/year)

Total (%)
Baseline (Flats 1 & 2) 4605.71 -
Actual (Flats 1 & 2) 2546.21 44.72

%Renewable = ASHPs

§Air source heat pump + radiators (suitably sized). Heat pumps to be Products Characteristics
:Database (SAP Appendix Q) listed.
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SAP Input

Ll

Address: BASE CO2, Flat 1, 77 Aldwick Road, Bognor Regis, PO21 2NW

Located in: England

Region: South East England

g:FeNc;f assessment: gg F/:Ejuss? 1230227175536

Rg:sc;:nc:rﬁlw::;e EZv/v\udg\]/\l/J:Itl?ingesign stage

Transaction type: New dwelling

Tenure type: Unknown

Related party disclosure: No .relalted party .

gvi;ale:t:cla?\?shen is: ?eramig :person/ da;r;dlcatl\ﬁu\;alue edum

Floor Location: Floor azrea: Storey height:

Ilzi\c/)ic:g a;rza' o . 31:6hm2 (fraction 0.849) |
.
Name: Source: Type: Glazing: Argon: Frame:

II;lameD: ?Gap: (I)=r7ame Factor: g]-f;;alue: :J;value: ;A;ea: :\lo. of Openings:
s nmamae 0 053 A

Name: Type-Name: Location: Orient: Width: Height:

Front Door Wall (common) North 0 0

Windows (W) Wall (external) West 0 0

Patio Doors Wall (external) South 0 0

Type: Gross area: Openings: Net area: U-value: Ru value: Curtain wall: Kappa:
External Elements

Wall (external) 49.3 7.1 42.2 0.45 0 False N/A
Wall (common) 11.28 1.9 9.38 0.45 0.9 False N/A
Ground Floor 37.24 0.93 N/A

Internal Elements
Party Elements

Thermal br|d es: No information on thermal bridging (y=0.15) (y =0.15)

e

Pressu re test: No (Assumed)
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SAP Input

Ventilation: Natural ventilation (extract fans)
Number of chimneys: 0
Number of open flues: 0
Number of fans: 2
Number of passive stacks: 0
Number of sides sheltered: 3

Pressure test: 15

Main heating system: Room heaters
Electric (direct acting) room heaters
Fuel: Electricity
Info Source: SAP Tables
SAP Table: 691
Panel, convector or radiant heaters

Central heating pump : 2013 or later
Design flow temperature: Design flow temperature >45°C
Unknown

Main heating Control: Programmer and appliance thermostats
Control code: 2603

Secondary heating system: None

Water heating: Electric instantaneous at point of use
Water code: 909
Fuel :Electricity

No hot water cylinder

Electricity tariff: Standard Tariff

In Smoke Control Area: Unknown

Conservatory: No conservatory

Low energy lights: 100%

Terrain type: Low rise urban / suburban
EPC language: English

Wind turbine: No

Photovoltaics: None

Assess Zero Carbon Home: No

ARUN DISTRICT COUNCIL BR/207/21/DQC
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SAP WorkSheet: New dwelling design stage

Assessor Name: Joe Solti Stroma Number: STRO003946
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.41
Address : BASE CO2, Flat 1, 77 Aldwick Road, Bognor Regis, PO21 2NW

Area(m?) Av. Height(m) Volume(m?3)

Ground floor 3724  |(ia} x | 24 |<2a> - | 89.38 |<3a‘,-

Dwelling volume {(3a)+(30}+{FH{801+{82)+. {30} = 89.38 (5)

\\.\

main secondary other total m?3 per hour
heatin heatin
Number of chimneys I+| + |+I [0 | - o | »e0- IIl(Bd
Number of open flues | 0 | + | 0 | + | 0 | - | 0 | X260 = IIl(eb)
Number of intermittent fans X 10 = (7a)
Number of passive vents |I| <10 = II'(;’b)
Number of flueless gas fires |I| X 40 = II'(?c:j)
Air changes per hour
Infiltration due to chimneys, flues and fans = (&a)+{8b}+7a}+{7b)+{7¢) = 0.22 @
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)
Number of storeys in the dwelling (ns) 0 i)
Additional infiltration {9101 = 0 (i
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 (1
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 @00 )+ A2+ (13 + (18 = 0 (18}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 15 (7
If based on air permeability value, then (18} = {17} + 20}+(£). ntherwise (18} = (16 0.97 (18
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 3 (19
Shelter factor 20} =1- {0075 x (19} = 0.78 (20}
Infiltration rate incorporating shelter factor {21) = {18) x {(20) = 0.75 (21}

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl
Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |

Wind Factor (22a)m = (22)m + 4
(223)1’:14 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |
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SAP WorkSheet: New dwelling design stage

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

0.96 | 0.94 | 0.92 | 0.83 | 0.81 | 0.72 | 0.72 | 0.7 | 0.75 | 0.81 | 0.85 | 0.89 |
Calculate effective air change rate for the applicable case
If mechanical ventilation:

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) II'QSN

If balanced with heat recovery: efficiency in % allowing 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)m:|o|o|o|o|o|o|o|o|o|o|o|o

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
{§f4b)m:|0|0|0|0|O|O|O|O|O|O|O|O| (24b)

T
N
3y

c) 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)
a0 [ o | o [ o | o | o | o [ o | o | o] o [ o] (240)

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]

(24@')@ 0.96 | 0.94 | 0.93 | 0.84 | 0.83 | 0.76 | 0.76 | 0.74 | 0.78 | 0.83 | 0.86 | 0.89 | (2453}
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25;n—==| 0.96 | 0.94 | 0.93 | 0.84 | 0.83 | 076 | 076 | 0.74 | 078 | 0.83 | 0.86 | 0.89 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A XKk
area (m?) m2 A m? W/m2K (W/K) kd/m2-K kJ/K
Doors [ 19 || 14 | =] 266 | (26)
Windows Type 1 G183+ 0.04] = 4.96 {27
Windows Type 2 U170+ 0.04) = 6.05 =7
Floor | 724 | x| o093 | =[ sae3z2 | | | | |z
Walls Typet | 493 | | 71 | | 422 | «| o045 | =| 1899 | | | | &
Walls Type2 | 1128 | | 19 | [ 93 | x| o3 | -[ s | | | | iz

Total area of elements, m? 97.82 @n

* 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 partitions

Fabric heat loss, WK =S (A x U) (267, {30} + (32} = 70.3 {33}
Heat capacity Cm = S(Ax k) {(28)..0030) + (32) + (3%3). .(329) = 7707 (343

Thermal mass parameter (TMP = Cm + TFA) in kd/m2K indicative Valus: Madium (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 calculation.

Thermal bridges : S (L x Y) calculated using Appendix K 14.67 (36}
if details of thermal bridging are not known (36) = 0.05 x (31)
Total fabric heat loss (33) + {36] = 84.97 {37}
Ventilation heat loss calculated monthly {38)m = 0.33 x {25y ¥ (5)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(3m= | 284 | 27.87 | 27.35 | 24.91 | 2445 | 2233 | 2233 | 21.93 | 2315 | 24.45 | 2538 | 26.34 38
Heat transfer coefficient, W/K (39)rn = [37) + (38)m

agym= | 11397 | 112.84 | 11232 [ 100,88 [ 100.42 | 107.3 | 1073 | 1069 | 10812 | 10942 | 11035 [ 11131

Averags = Sum{39. .. /2= 109.88 {39
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SAP WorkSheet: New dwelling design stage

Heat loss parameter (HLP), W/m2K (A0)m = (30)m + (4)
-(4())rn:| 3.04 | 3.03 | 3.02 | 2.95 | 2.94 | 2.88 | 2.88 | 287 | 2.9 | 2.94 | 2.96 | 2.99
Avergge = Sum{d0. o /18 295 {40}
Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(Athm= | 31 28 31 30 31 30 31 31 30 31 30 31 {41}
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
if TFAL£13.9,N =1
Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 | 65.91 | (43}
Reduce the annual average hot water usage by 5% if the dwelling is designed io achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)
| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sep | Oct | Nov | Dec |
Hot water usage in litres per day for each month Vd,m = factor from Table 1¢ x (43)
<’44;;r:=| 72.5 | 69.86 | 67.23 | 64.59 | 61.95 | 59.32 | 59.32 | 61.95 | 64.59 | 67.23 | 69.86 | 72.5
Total = Surn{4d) . = 79089 |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;n-:=|107.51| 94.03 | 97.03 | 84.6 | 81.17 | 70.04 | 64.91 | 74.48 | 75.37 | 87.84 | 95.88 |1o4.12

Total = Sum{ds) . =

103699 |48

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

(46;n—==|0|o|o|o|o|o|o|o|o|o|o|o|
Water sforage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel |I|

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): |I|

Temperature factor from Table 2b II'
Energy lost from water storage, kWh/year {48 x {49] = |I|

b) If manufacturer’'s declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) |I|
If community heating see section 4.3

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

Energy lost from water storage, kWh/year A7) R (31 K B2 (B =

Enter (50) or (54) in (55)

Water storage loss calculated for each month {58 = (55) x (41)m
:_5@)m=|o|o|o|o|o|o|o|o|o|o|o|o|

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=|0|o|o|o|o|o|o|o|o|o|o|o|
Primary circuit loss (annual) from Table 3 II'
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)
-(e_ag;mz| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 |
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SAP WorkSheet: New dwelling design stage

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
:_61)m=|0|o|o|o|o|o|o|o|o|o|o|o| (81

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
(ca,?;m:l 91.39 | 79.93 | 82.48 | 71.91 | 69 | 59.54 | 55.17 | 63.31 | 64.07 | 74.66 | 815 | 88.5 | (52)

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)

wym= o | o | o | o | o | o o[ o f o f of o o] (63
Output from water heater
-(ta4;m:| 91.39 | 79.93 | 82.48 | 71.91 | 69 | 59.54 | 5517 | 63.31 | 64.07 | 74.66 | 815 | 885

Outoud from water heater (anrwall: v 881.44 {84}
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 ]
-(tas;rnzl 22.85 | 19.98 | 20.62 | 17.98 | 17.25 | 14.88 | 13.79 | 15.83 | 16.02 | 18.67 | 20.37 | 22.13 | {85)

include (567)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
B6ym= | 80.1 80.1 80.1 80.1 80.1 80.1 80.1 80.1 80.1 80.1 80.1 80.1 a8

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
-(e';/;m:| 25.88 | 22.99 | 18.7 | 14.15 | 10.58 | 8.93 | 9.65 | 12.55 | 16.84 | 21.38 | 24.95 | 26.6 | &7

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68 me | 171.13| 172.91 | 168.44 | 158.91 | 146.88 | 135.58 | 128.03 | 126.25 | 130.73 | 140.25 | 152.28 | 163.58 | (88}

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(59)m=| 44.35 | 44.35 | 44.35 | 44.35 | 44.35 | 44.35 | 44.35 | 44.35 | 44.35 | 44.35 | 44.35 | 44.35 | (8%

Pumps and fans gains (Table 5a)
(S I I I I I I B O B B B B

Losses e.g. evaporation (negative values) (Table 5)
-(71‘>rn=| 53.4 | 53.4 | 53.4 | 53.4 | 53.4 | 53.4 | 53.4 | 53.4 | 53.4 | 53.4 | 53.4 | -53.4 | {71

Water heating gains (Table 5)

{72)m=| 30.71 | 29.73 | 27.71 | 24.97 | 23.18 | 20.67 | 18.54 | 21.27 | 20.24 | 25.09 | 28.3 | 29.74 | (73
Total internal gains = B8+ (B7a + (88im + (883)m -+ (T8 + {(T1)m 4+ {(Fim
i73)m= | 298.77 | 296.68 | 285.89 | 269.08 | 251.69 | 236.23 | 227.27 | 231.12 | 240.86 | 257.77 | 276.58 | 290.97 (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)
South  gex| o077 | x| 38 | x| 46 | «[ o0es | x| o7 | =| s420 |om
South  wex| o077 | x| 38 | x| sz | «[ o0es | x| o7 | =| 8oz |om
South  wgx| 077 | x| 38 | x| 9753 | x[ o0e3 | x| o7 | =[ 11327 J|om
South  oex| o077 | x| 38 | x| 1028 | [ o0es | x| o7 | =| 12802 |om
South  oax| o077 x 38 | x| 11487 | x|  os3 x 07 | =] 14 s
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SAP WorkSheet: New dwelling design stage

South i1.9%

077 | x| 88 | x| 108 | «[ o0es | x| o7 | =| 12838 |o®
South  ag«l o077 | x| 38 | x| 10801 | x| o0es | x| 07 | = | 12544 |09
South o[ o077 | «| 38 | x| 10489 | »|[ o0es | «] 07 | =] 12182 [o®
South  osx| o077 x 3.8 | x[ 10189 | x| os3 x 0.7 | = 11832 |io®
South  oux| o077 | x| 38 | x| 859 | x| o0& | x| o7 | = 9501 s
South  gac| o077 | x| 88 | x| ssa2 | x| o0& | x| 07 | =] e4ss |vs
South  gex[ 077 | » | 38 | «| 404 |« o0e | x| 07 | = | 46.92 [73;
West  oox[ o077 | x| 33 | x| 1984 | x| o0e3 | x| o7 | =] 108 |em
West  oex[ o077 | x| 33 | x| 8842 | x| o0& |x| o7 | =] 3875 |em
West osx[ o077 | «| 33 | x| es2z | x| o0es | x| o7 | =] ess |eo
West o[ o077 % 33 | x| 9228 | x| oes x 07 | =] es0or |i=o
West  oux| o077 | x| 83 | x| 11300 | x| o0es | x| o7 | =] 11206 |io
West  gox| o077 | x| 33 | x| 1577 | x| o0es | x| o7 | =] 11676 |eo
West g9 o077 [ x| 83 | x| 11022 |« o0es | x| o7 | =] 11116 |ew
West  aox| o077 [ x| 83 | x| 9468 | «| o0es | x| o7 | =] 9548 |em
West  osx| o077 | x| 33 | x| 7zese | x| o0es | x| o7 | =] 7422 |eo
West  osx[ o077 | «| 33 | x| 4559 | x| o0e3 | x| 07 | =] 4598 |oo
West  osx| o077 x 33 | x| 2449 | x| os3 x 07 | =| 24.7 &
West  oax| o077 | x| 3.3 | x| 1615 | x| o0e | x] 07 | = | 16.29 [20;
Solar gains in watts, calculated for each month {83)m = Sum{74pm . (BZ)m
B32m= | 74.1 | 127.67 | 177.08 | 221.09 | 247.46 | 245.14 | 236.6 | 217.3 | 192.54 | 141.89 | 89.06 | 63.2 | (83;
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(B | 372.87| 424.35 | 462.97 | 490.16 | 499.15 | 481.37 | 463.86 | 448.42 | 433.4 | 399.66 | 365.63 | 354.17 | (@4}
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)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
@eym=| 099 | 098 | 097 | 095 | 091 | 084 | 073 | 076 | oss | o096 | 098 | o099 (86}
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
-(87‘>rn=| 18.14 | 18.37 | 18.78 | 19.36 | 19.93 | 20.45 | 20.74 | 20.71 | 20.3 | 19.56 | 18.77 | 18.13 | #7)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
of%*r‘ml 18.73 | 18.74 | 18.74 | 18.77 | 18.78 | 18.81 | 18.81 | 18.82 | 18.8 | 18.78 | 18.77 | 18.76 | (88}
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89;m=| 0.98 | 0.97 | 0.96 | 0.92 | 0.86 | 07 | 0.46 | 0.51 | 0.78 | 0.93 | 0.97 | 0.98 | (@m
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
-(90;rn:| 15.24 | 15.58 | 16.17 | 17.02 | 17.81 | 18.49 | 18.75 | 18.73 | 18.32 | 17.32 | 16.18 | 15.24 {50}
HA = Living araa + (4) = 0.85 (313

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
(92}m:| 17.7 | 17.95 | 18.39 | 19 | 19.61 | 20.16 | 20.44 | 20.41 | 20 | 19.22 | 18.38 | 17.69 | (32}

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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SAP WorkSheet: New dwelling design stage

{33 | 177 17.95 18.39 19 19.61 20.16 20.44 20.41 20 19.22 18.38 17.69 {93

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

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

@ayme [ 098 | 097 | 095 | 093 | 088 | 070 | oes [ 071 [ osa [ 093 | 097 | 098 | (94}
Useful gains, hmGm , W = (94)m x (84)m

135} | 364.66| 411.17 | 441.83 | 454.74 | 439.64 | 382.67 | 314.87 | 316.8 | 365.57 | 373.22 | 354.3 | 347.32 | (@5
Monthly average external temperature from Table 8

{96)m=| 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 42 | (08}
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(97 me |1519.28| 1472.09| 1334.96| 1110.31| 865.45 | 596.26 | 41215 | 428.4 | 638.22 | 943.42 |1244.64| 1501 .68| (97}
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

(981 m= | 859.03| 712.94 | 664.49 | 472.01 | 316.8 | 0 | 0 | 0 o | 42423 | 641.04 | 858.85

Total per year (tWnivear) = SumiS8)sen = 4949.4 |(93Z’

Space heating requirement in KWh/mz2/year (:’;‘9}

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 1 100 {208)

Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWh/year

Space heating requirement (calculated above)
| 859.03| 712.94 | 664.49 | 472.01 | 316.8 | 0 | 0 | 0 | 0 | 424.23 | 641.04 | 858.85 |

(211)m = {[(98)m x (204)] } x 100 + (206) (2113
| 859.03| 712.94 | 664.49 | 472.01 | 316.8 | 0 | 0 | 0 | 0 | 424.23 | 641.04 | 858.85

Total (WWhivear) =Sumiatl), | = 4949 4 (211}

Az

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

Total (KWh/vear) =Sumi{@ib), | . .= 0 Aty

Water heating

Output from water heater (calculated above)
9139 | 7993 | 8248 | 71.91 | 69 | 59.54 | 5517 | 63.31 | 64.07 | 74.66 | 815 | 885

Efficiency of water heater 100 216

(21;’)m={ 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 @17

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(219)m4 91.39 | 79.93 | 82.48 | 71.91 | 69 | 59.54 | 55.17 | 63.31 | 64.07 | 74.66 | 815 | 88.5

Total = Sum{21982), | = 881.44 |(219)
Annual totals kWh/year kWh/year

Space heating fuel used, main system 1
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SAP WorkSheet: New dwelling design stage

Water heating fuel used
Electricity for pumps, fans and electric keep-hot
Total electricity for the above, kWh/year sum of (230a}. . (230q) = II'(ZB‘!}
Electricity for lighting (m)‘
Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = [ 601367 wse
Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £/year
Space heating - main system 1 211 ¥ X 0.01 = (24())
Space heating - main system 2 @13« |I| x 0.01 = |I|(:f41;
Space heating - secondary 215 x x 0.01 = |I|(242)
Water heating cost (other fuel) {219) x 0.0 = (247‘;
Pumps, fans and electric keep-hot (281 X 0.01 = |I|(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) 13.19 x 0.0t = 2412 (250
793.2

Additional standing charges (Table 12)

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

Total energy cost (245}..{247) + (250).. (284} = _ {255}
Energy cost deflator (Table 12) (B35
Energy cost factor (ECF) [{255) x (256)i + 1{4) + 45.0] = [ 405 Jesm
SAP rating (Section 12) (253‘;
cyear @ CoZiWn g Coyear
Space heating (main system 1) @11 x = (251)
Space heating (secondary) {@15) « = II'(BGB}
Water heating @21 x = (2‘3_,”
Space and water heating (261} + (262) + (283} + (264) = [ soes2  |wen
Electricity for pumps, fans and electric keep-hot 31}« = |I|(:fa7;
Electricity for lighting 233 x = (2%)
Total CO2, kg/year sum of (265) {271} = (;372;
CO2 emissions per m? (272) - (4) = (27.3;
El rating (section 14) 274)
Energy Primary P. Energy
kWh/year factor kWh/year
Space heating (main system 1) @211y x 307 = (361‘;

ISTRICT, /DOC
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Space heating (secondary) 215 x 307 - |I|(2c33;
Energy for water heating {218) = (264
Space and water heating (261) + (282 + (253) + (264} = (2@5;
Electricity for pumps, fans and electric keep-hot {231} » 3.07 = |I|(fa
Electricity for lighting 232y « |I| = (263)
‘Total Primary Energy surn of (265)...{271) = (272)
Primary energy kWh/m2/year (@72) + (4) = (273‘;
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SAP Input

Address: BASE CO2, Flat 2, 77 Aldwick Road, Bognor Regis, PO21 2NW

Located in: England

Region: South East England

g:FeNc;f assessment: gg F/:Ejuss? 1230227175536

Rg:sc;:nc:rﬁlw::;e EZv/v\udg\]/\l/J:Itl?ingesign stage

Transaction type: New dwelling

Tenure type: Unknown

Related party disclosure: No .relalted party

gvi;ale:t:cla?\?shen is: ?eramig :person/ da;r;dlcatl\ﬁu\;alue o

Floor Location: Floor azrea: Storey height:

Ilzi\c/)ic:g a;rza: o . 31:6hm2 (fraction 0.849) |

Name: Source: Type: Glazing: Argon: Frame:
Wrdows (& Szt Windows oW E, 1~ 0.05, st cont Yoo ey
Windows (W) SAP 2012 Windows low-E, En = 0.05, soft coat Yes PVC-U
II;lame: Gap: Frame Factor: g-value: U-value: Area: No. of Openings:
Nindows (5 ommor mare | 07 043 s SO

Windows (W) 16mm or more 0.7 0.63 1.6 0.7 1

Name: Type-Name: Location: Orient: Width: Height:
Front Door Wall (common) North 0 0

Windows (S) Wall (external) South 0 0

Windows (W) Wall (external) West 0 0

Type: Gross area: Openings: Net area: U-value: Ru value: Curtain wall: Kappa:
V\;:”e-r(g)e:tlelrzrlgwents 49.3 2.9 46.4 0.25 0 False N/A
Wall (common) 11.28 1.9 9.38 0.25 0.9 False N/A

Internal Elements
Party Elements

Thermal bridges: User-defined (individual PSI-values) Y-Value = 0.0406
Length Psi-value
3.3 0.171 E2 Other lintels (including other steel lintels)

ARUN DISTRICT COUNCIL BR/207/21/DQC
Stroma FSAP 2012 Version: 1.0.5.41 (SAP 9.92) - http://www.stroma.com Page 1 of 2



SAP Input

[Approved] 2.4 0.04 E3 Sill

[Approved] 8.7 0.05 E4 Jamb

e b2 oo B el
Ventilation: Natural ventilation (extract fans)

Electric (direct acting) room heaters
Fuel: Electricity

Info Source: SAP Tables

SAP Table: 691

Panel, convector or radiant heaters

Central heating pump : 2013 or later

Design flow temperature: Design flow temperature >45°C
Unknown

Boiler interlock: Yes

Main heating Control: Programmer and appliance thermostats
Control code: 2603

Secondary heating system: None

Water heating: Electric instantaneous at point of use
Water code: 909
Fuel :Electricity
No hot water cylinder
Solar panel: False

Electricity tariff: Standard Tariff

In Smoke Control Area: Unknown

Conservatory: No conservatory

Low energy lights: 100%

Terrain type: Low rise urban / suburban
EPC language: English

Wind turbine: No

Photovoltaics: Photovoltaic 1

Installed Peak power: 0.72
Tilt of collector: 30°
Overshading: Modest
Collector Orientation: South

Assess Zero Carbon Home: No

ARUN DISTRICT COUNCIL BR/207/21/DQC
Stroma FSAP 2012 Version: 1.0.5.41 (SAP 9.92) - http://www.stroma.com Page 2 of 2



SAP WorkSheet: New dwelling design stage

Assessor Name: Joe Solti Stroma Number: STRO003946
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.41
Address : BASE CO2, Flat 2, 77 Aldwick Road, Bognor Regis, PO21 2NW

Area(m?) Av. Height(m) Volume(m?3)

Ground floor 3743 |(iar x | 24 |<2a> - | 89.83 |<3a>

Dwelling volume {(3a)+(30}+{FH{801+{82)+. {30} = 89.83 (5)

\\.\

main secondary other total m?3 per hour
heatin heatin
Number of chimneys I+| + |+I [0 | - o | »e0- IIl(Bd
Number of open flues | 0 | + | 0 | + | 0 | - | 0 | X260 = IIl(eb)
Number of intermittent fans X 10 = (7a)
Number of passive vents |I| <10 = II'(;’b)
Number of flueless gas fires |I| X 40 = II'(?c:j)
Air changes per hour
Infiltration due to chimneys, flues and fans = (&a)+{8b}+7a}+{7b)+{7¢) = 0.22 @
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)
Number of storeys in the dwelling (ns) 0 i)
Additional infiltration {9101 = 0 (i
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 (1
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 @00 )+ A2+ (13 + (18 = 0 (18}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then (18} = {17} + 20}+(£). ntherwise (18} = (16 0.47 {1
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 {19}
Shelter factor 20} =1- {0075 x (19} = 0.85 (20}
Infiltration rate incorporating shelter factor {21) = {18) x (20) = (21

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl
Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |

Wind Factor (22a)m = (22)m + 4
(223)1’:14 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.51 | 05 | 0.49 | 0.44 | 0.43 | 0.38 | 0.38 | 0.37 | 0.4 | 0.43 | 0.45 | 0.47 |
Calculate effective air change rate for the applicable case
If mechanical ventilation:

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) II'QSN

If balanced with heat recovery: efficiency in % allowing 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)m:|o|o|o|o|o|o|o|o|o|o|o|o

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
{§f4b)m:|0|0|0|0|O|O|O|O|O|O|O|O| (24b)

T
N
3y

c) 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)
a0 [ o | o [ o | o | o | o [ o | o | o] o [ o] (240)

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]

(24@')@ 0.63 | 0.63 | 0.62 | 06 | 0.59 | 057 | 057 | 057 | 0.58 | 0.59 | 06 | 0.61

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25;n—==| 0.63 | 0.63 | 0.62 | 06 | 0.59 | 057 | 057 | 057 | 0.58 | 0.59 | 06 | 0.61

(24)

(25

ELEMENT Gross Openings Net Area U-value AXU k-value A XKk
area (m?) m2 A m? W/m2K (W/K) kd/m2-K kJ/K
Doors [ 19 || 14 | =] 266 | (26

Windows Type 1 2 V(181 0.04] = 3.31 27}

Windows Type 2 $TA 15 )+ 0.04] = 105 (27

Walls Typel | 493 | [ 290 | | 464 | x| o025 | =| 116 | | [ | [z
Walls Type2 | 1128 | [ 19 | | 93 | «x[ o2 | =] 191 | | | | [ 29;
Roof [ s7as | | o | [ srazs | x| o01a | <[ 524 | | [ | [i20;
Total area of elements, m? {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 partitions

Fabric heat loss, WK =S (A x U) (267, {30} + (32} = 25.78 {33}
Heat capacity Cm = S(Ax k) {28)..400) + (32} + (3¥3). {32g) = 838.89 (34}

Thermal mass parameter (TMP = Cm + TFA) in kdJ/m2K inddicative Valus: Low [ 10 Jes

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 calculation.

Thermal bridges : S (L x Y) calculated using Appendix K 3.98 {35}
if details of thermal bridging are not known (36) = 0.05 x (31)
Total fabric heat loss (33) + {36] = 29.75 {37}
Ventilation heat loss calculated monthly {38)m = 0.33 x {25y ¥ (5)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(3@m=| 1871 | 1856 | 1841 | 1772 | 1759 | 16.98 | 1698 | 16.87 | 1721 | 1759 | 17.85 | 18.13 38
Heat transfer coefficient, W/K (39)rn = [37) + (38)m

(39;;7-:=| 48.46 | 48.31 | 48.16 | 47.47 | 47.34 | 46.73 | 46.73 | 46.62 | 46.97 | 47.34 | 476 | 47.88

Averags = Sum{39. .. /2= 47.47 {39
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Heat loss parameter (HLP), W/m2K {40im = (38m < {4)
-(M))rri:l 1.29 | 1.29 | 1.29 | 1.27 | 1.26 | 1.25 | 1.25 | 1.25 | 1.25 | 1.26 | 1.27 | 1.28

Average = Sum{40 /1 2=

1.27 {40}

Number of days in month (Table 1a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(Aiim= | 31 28 31 30 31 30 31 31 30 31 30 31

1]

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

if TFAL£13.9,N =1
Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 | 66.02 | {43}
Reduce the annual average hot water usage by 5% if the dwelling is designed io achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec |
Hot water usage in litres per day for each month Vd,m = factor from Table 1¢ x (43)
{a4)ms= | 72.62 | 69.98 | 67.34 | 64.7 | 62.06 | 59.42 | 59.42 | 62.06 | 64.7 | 67.34 | 69.98 | 72.62
Total = Sum{d4) . = 79225 |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;n-:=| 107.7 | 94.19 | 97.2 | 84.74 | 81.31 | 70.16 | 65.02 | 74.61 | 75.5 | 87.99 | 96.05 | 104.3

Total = Sum{ds) . =

103877 |48}

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

(46;n—==|0|o|o|o|o|o|o|o|o|o|o|o|
Water sforage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel |I|

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): |I|

Temperature factor from Table 2b II'
Energy lost from water storage, kWh/year {48 x {49] = |I|

b) If manufacturer’'s declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) |I|
If community heating see section 4.3

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

Energy lost from water storage, kWh/year A7) R (31 K B2 (B =

Enter (50) or (54) in (55)

Water storage loss calculated for each month {58 = (55) x (41)m
:_5@)m=|o|o|o|o|o|o|o|o|o|o|o|o|

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=|0|o|o|o|o|o|o|o|o|o|o|o|
Primary circuit loss (annual) from Table 3 II'
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)
-(e_ag;mz| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 |

AR“%FHSH’%‘SW—“&&“B‘%? 57I€fé[i%clon: 1.0.5.41 (SAP 9.92) - http://www.stroma.com
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Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
:_61)m=|0|o|o|o|o|o|o|o|o|o|o|o| (81

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
(ca,?;m:l 91.54 | 80.06 | 82.62 | 72.03 | 69.11 | 59.64 | 55.27 | 63.42 | 64.18 | 74.79 | 81.64 | 88.65 | (52)

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)
wym= o | o | o | o | o | o o[ o f o f of o o] (63

Output from water heater
-(‘M;rnzl 91.54 | 80.06 | 82.62 | 72.03 | 69.11 | 59.64 | 55.27 | 63.42 | 64.18 | 74.79 | 81.64 | 88.65

Oustout from water heater (annualls. 1 882.95 {84
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 ]
-(tas;rnzl 22.89 | 20.02 | 20.65 | 18.01 | 17.28 | 14.91 | 13.82 | 15.85 | 16.04 | 18.7 | 20.41 | 22.16 | {85)

include (567)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= | 80.39 | 80.39 | 80.39 | 80.39 | 80.39 | 80.39 | 80.39 | 80.39 | 80.39 | 80.39 | 80.39 | 80.39 a8

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
-(‘a‘;/;rnzl 31.16 | 27.67 | 2251 | 17.04 | 12.74 | 10.75 | 11.62 | 15.1 | 20.27 | 25.74 | 30.04 | 32.02 | {87}

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68 me | 171.83| 173.62 | 169.12 | 159.56 | 147.48 | 136.13 | 128.55 | 126.77 | 131.26 | 140.83 | 152.9 | 164.25 | (88}

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(59)m=| 44.38 | 44.38 | 44.38 | 44.38 | 44.38 | 44.38 | 44.38 | 44.38 | 44.38 | 44.38 | 44.38 | 44.38 | (8%

Pumps and fans gains (Table 5a)
(S I I I I I I B O B B B B

Losses e.g. evaporation (negative values) (Table 5)
.(71‘>rn=| -53.59 | -53.59 | -53.59 | -53.59 | -53.59 | -53.59 | -53.59 | -53.59 | -53.59 | -53.59 | -53.59 | -53.59 | {71

Water heating gains (Table 5)

{72)m=| 30.76 | 29.79 | 27.76 | 25.01 | 23.22 | 20.71 | 18.57 | 21.31 | 22.28 | 25.13 | 28.35 | 29.79 | (73
Total internal gains = B8+ (B7a + (88im + (883)m -+ (T8 + {(T1)m 4+ {(Fim
i73)m= | 304.93 | 302.25 | 20057 | 272.78 | 254.62 | 238.77 | 220.92 | 234.36 | 244.99 | 262.87 | 282.46 | 297.24 (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)
South  gex| o077 | x| 22 | x| 465 | «[ o0es | x| o7 | =| 8143 |om
South  nox| 077 | x| 22 | x| 757 | «[ o0e3 | x| o7 | = 5148 |om
South  wgx| o077 | x| 22 | x| 9e7ss | x| o0& | x| o7 | =] esss  |om
South  oex| o077 | x| 22 | x| 1028 | [ o0es | x| o7 | =| 7412 |om
South  oax| o077 x 22 | x| 11487 | x| os3 x 07 | =] 7723 |us

ISTRICT, /DOC
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South  wex| o077 | x| 22 | x| 1108 | «[ o0es | x| o7 | =| 7433 |om
South  wgx| 077 | x| 22 | x| 10801 | x[ o0e3 | x| o7 | = 7262 |o®
South  oex| o077 | x| 22 | x| 10480 | [ o0es | x| o7 | =| 7083 |om
South  oax| o077 % 22 | x[ 10189 | x| os3 % 07 | = | 68.5 [i78;
South  oux| o077 | x| 22 | x| 859 | x| o0es | x| o7 | =[ ss53 |is
South  gac| o077 | x| 22 | x| ssa2 | «x[ o0es | x| o7 | = sres  |us
South  gex| o077 | x| 22 | x| 404 | «[ o0es | x| o7 | =] 2716 |om
West 1.9« 077 | x| 07 | «| 1964 | x| o0es | x| 07 | =] 42 2
West  oex[ o077 | x| o7 | x| 84 | x| o0& |x| o7 | =] 8.22 ER
West  osx[ o077 | «| o7 | x| es2z | x| o0es | x| o7 | =] 1354 |oo
West o[ o077 % 07 | x| 9228 | x| o3 x 07 | =] 1974 |i=o
West  oax| o077 | x| 07 | «| 11300 | x| o0e | x| 07 | = | 24.19 [20;
West  gox| o077 | x| o7 | x| 1577 | x| o0es | x| o7 | =| e |ew
West  go[ 077 | x| 07 | <[ 11022 | «| os3 | x| 07 | = | 2358 |3
West  aox| o077 [ x| 07 | x| e4e8 | «| o0es | x| o7 | =] 2025 Jem
West oo o077 | x| o7 | x| 759 | x| o0es | x| o7 | =] 1574  |ew
West  omx| o077 |« 07 | x| 4559 | x| o0es | «| o7 | =] 9.75 2
West  osx| o077 x 07 | x| 2449 | x| os3 x 07 | =| 5.24 &
West  oax| o077 | x| 07 | x| 1615 | x| o0e | x] 07 | = | 3.46 [20;
Solar gains in watts, calculated for each month {83)m = Sum{74pm . (BZ)m
aim= | 3564 | 597 | 79.11 | 9386 | 10143 | 9909 | 962 | 0078 [ 8425 [ 6528 | 425 | 3062 | (33}
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(B | 340.56| 361.95 | 369.68 | 366.64 | 356.04 | 337.86 | 326.12 | 325.14 | 329.24 | 328.15 | 324.96 | 327.86 | (@4}
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)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
{86ym= | 0.93 0.91 0.89 0.85 0.78 0.67 0.54 0.56 0.71 0.84 09 0.93 (88}
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
-(87‘>rn=| 18.75 | 18.96 | 19.31 | 19.79 | 20.26 | 20.66 | 20.86 | 20.84 | 20.58 | 20 | 19.31 | 18.72 | &7
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
of%*r*ml 19.84 | 19.85 | 19.85 | 19.87 | 19.87 | 19.88 | 19.88 | 19.88 | 19.88 | 19.87 | 19.86 | 19.86 | (88}
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89;m=| 0.91 | 0.9 | 0.87 | 0.82 | 0.74 | 0.59 | 0.43 | 0.45 | 0.64 | 0.81 | 0.89 | 0.92 | (@m
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
-(90;rn:| 16.9 | 17.2 | 17.71 | 18.39 | 19.04 | 19.57 | 19.79 | 19.78 | 19.47 | 18.7 | 17.72 | 16.86 (&0
HA = Living araa + (4) = 0.84 (313
Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
(92}m:| 18.47 | 18.69 | 19.06 | 19.57 | 20.07 | 20.49 | 20.69 | 20.68 | 20.41 | 19.8 | 19.07 | 18.43 | (32}

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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{33)m= | 18.47 18.69 19.06 19.57 20.07 20.49 20.69 20.68 20.41 19.8 19.07 18.43 {93

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

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

@wam=| 09 | o088 | o086 | 081 | 075 | oea | 051 [ 053 [ 067 [ 08 | 087 | 091 | (94}
Useful gains, hmGm , W = (94)m x (84)m

(a5ym= | 306.23 | 319.25 | 31671 | 208.76 | 266.30 | 2152 | 16639 [ 17146 | 221.81 | 26360 | 283,89 [ 206.99 | o5)
Monthly average external temperature from Table 8

{96)m=| 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 42 | (08}
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(o7m= | 686.51 | 666.01 | 605.06 | 50669 [ 396.12 | 27534 | 19131 [ 199.41 | 296.17 | 43542 | 56957 [ 6813 | (87}
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

(98im= | 282.93| 233.02 | 214.53 | 149.71 | 96.52 | 0 | 0 | 0 o | 12777 | 205.69 | 285.92

Total per year (tWnivear) = SumiS8)sen = 1596.09 |(93Z’

Space heating requirement in KWh/mz2/year (:’;‘9}

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 1 100 {208)

Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWh/year

Space heating requirement (calculated above)
|282.93| 233.02 | 214.53 | 149.71 | 96.52 | 0 | 0 | 0 | 0 | 127.77 | 205.69 | 285.92 |

(211)m = {[(98)m x (204)] } x 100 = (206) (2113
|282.93| 233.02 | 214.53 | 149.71 | 96.52 | 0 | 0 | 0 | 0 | 127.77 | 205.69 | 285.92

Total (kWhivear) =Sum(211}, | = 1596.09 211

Bk

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

Total (KWh/vear) =Sumi{@ib), | . .= 0 Aty

Water heating

Output from water heater (calculated above)
9154 | 80.06 | 8262 | 72.03 | 69.11 | 59.64 | 55.07 | 63.42 | 64.18 | 74.79 | 81.64 | 88.65

Efficiency of water heater 100 216

(21;’)m={ 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 @17

Fuel for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m4 91.54 | 80.06 | 82.62 | 72.03 | 69.11 | 59.64 | 55.27 | 63.42 | 64.18 | 74.79 | 81.64 | 88.65

Total = Sum(2182), |, = 882.95 |(219;

Annual totals kWh/year kWh/year

Space heating fuel used, main system 1
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Water heating fuel used 882.95

Total electricity for the above, kWh/year sum of {2303}, (230g) =

Electricity for lighting m(?_sm
Electricity generated by PVs (233)

Electricity for pumps, fans and electric keep-hot

Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = [ 2201.69 s,
Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £/year

Space heating - main system 1 @11y« x 0.01 = (:_54-0;

Space heating - main system 2 213 |I| X .01 = |I|(24~;

Space heating - secondary @15} « ¥ 0.0% = II|(342-,

Water heating cost (other fuel) 214 x .01 = (247;

Pumps, fans and electric keep-hot (231} x 0.01 = |I|(_49)

TR

Energy for lighting {232} 13.19 x 0.01 = 29.03 (256

Additional standing charges (Table 12) '

one of (233) 1o {235) ®) x 0.0% = (352-,
Appendix Q items: repeat lines (253) and (254) as needed
Total energy cost (245}, {247) + (250).. (254} = (255)

Energy cost deflator (Table 12) (255:)
Energy cost factor (ECF) [{255) x {258)] + {{4) + 45.0] = 1.48 {257}
SAP rating (Section 12) (25&2)

Energy saving/generation technologies
ltem 1 0.519 = -258.17 (268

Energy Emission factor Emissions

kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) @211 x = (2:31;
Space heating (secondary) {218} » = II"’%S)
Water heating e« - (:_JM}
Space and water heating (281} + (262) + (288} + (264) = (255)
Electricity for pumps, fans and electric keep-hot {231} « = |I|(2@?)
Electricity for lighting (2323 x = (2‘38)

Total CO2, kg/year sur of (268)...{271) = 1142.68 {72}
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CO2 emissions per m2 (272) = {4) = (27.3;
El rating (section 14) 274)
cnnyear factor iyosr

Space heating (main system 1) ARV = (136‘:}
Space heating (secondary) 218 x = II'(ZBS}
Energy for water heating {218 ¥ = (264)
Space and water heating {281} + (282} + (283) + (P64) = (55)
Electricity for pumps, fans and electric keep-hot {231} » = |I|(267)
Electricity for lighting {232} « |I| = (268‘:
Energy saving/generation technologies

‘Total Primary Energy sum of (265)...(271) = (372)
Primary energy kWh/m2/year (272) = {4) = (27—3)

AR Roma FOAB' S5 8 §aZon: 1.0.5.41 (SAP 9.92) - hitp://www.stroma.com Page 8 of 8



SAP Input

Ll

Address: ACTUAL CO2, Flat 1, 77 Aldwick Road, Bognor Regis, PO21 2NW

Located in: England

Region: South East England

g:FeNc;f assessment: gg F/:Ejuss? 1230227175536

Rg:sc;:nc:rﬁlw::;e EZv/v\udg\]/\l/J:Itl?ingesign stage

Transaction type: New dwelling

Tenure type: Unknown

Related party disclosure: No .relalted party .

gvi;ale:t:cla?\?shen is: ?eramig :person/ da;r;dlcatl\ﬁu\;alue edum

Floor Location: Floor azrea: Storey height:

Ilzi\c/)ic:g a;rza' o . 31:6hm2 (fraction 0.849) |
.
Name: Source: Type: Glazing: Argon: Frame:

II;lameD: ?Gap: (I)=r7ame Factor: g]-f;;alue: :J;value: ;A;ea: :\lo. of Openings:
s nmamae 0 053 A

Name: Type-Name: Location: Orient: Width: Height:

Front Door Wall (common) North 0 0

Windows (W) Wall (external) West 0 0

Patio Doors Wall (external) South 0 0

Type: Gross area: Openings: Net area: U-value: Ru value: Curtain wall: Kappa:
External Elements

Wall (external) 49.3 7.1 42.2 0.45 0 False N/A
Wall (common) 11.28 1.9 9.38 0.45 0.9 False N/A
Ground Floor 37.24 0.93 N/A

Internal Elements
Party Elements

Thermal br|d es: No information on thermal bridging (y=0.15) (y =0.15)

e

Pressu re test: No (Assumed)

A SToma FoAP 5015 Version: 1.0.5.41 (SAP 9.92) - hitp://www.stroma.com Page 1 of 2



SAP Input

Ventilation: Natural ventilation (extract fans)
Number of chimneys: 0
Number of open flues: 0
Number of fans: 2
Number of passive stacks: 0
Number of sides sheltered: 3

Pressure test: 15

Main heating system: Heat pumps with radiators or underfloor heating
Electric heat pumps
Fuel: Electricity
Info Source: Boiler Database
Database: (rev 479, product index 100011, SEDBUK 351%):
Brand name: Daikin Altherma
Model: ERHQO06BV3 + EKHBHO008B
Model qualifier: Radiators
(provides DHW all year)
Systems with radiators

Design flow temperature: Design flow temperature >45°C
Unknown

Main heating Control: Programmer and room thermostat
Control code: 2204

Secondary heating system: None

Water heating: Electric instantaneous at point of use
Water code: 909
Fuel :Electricity
No hot water cylinder
Solar panel: False

Electricity tariff: Standard Tariff

In Smoke Control Area: Unknown

Conservatory: No conservatory

Low energy lights: 100%

Terrain type: Low rise urban / suburban
EPC language: English

Wind turbine: No

Photovoltaics: None

Assess Zero Carbon Home: No

ARUN DISTRICT COUNCIL BR/207/21/DQC
Stroma FSAP 2012 Version: 1.0.5.41 (SAP 9.92) - http://www.stroma.com Page 2 of 2



SAP WorkSheet: New dwelling design stage

Assessor Name: Joe Solti Stroma Number: STRO003946
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.41
Address : ACTUAL CO2, Flat 1, 77 Aldwick Road, Bognor Regis, PO21 2NW

Area(m?) Av. Height(m) Volume(m?3)

Ground floor 3724  |(ia} x | 24 |<2a> - | 89.38 |<3a‘,-

Dwelling volume {(3a)+(30}+{FH{801+{82)+. {30} = 89.38 (5)

\\.\

main secondary other total m?3 per hour
heatin heatin
Number of chimneys I+| + |+I [0 | - o | »e0- IIl(Bd
Number of open flues | 0 | + | 0 | + | 0 | - | 0 | X260 = IIl(eb)
Number of intermittent fans X 10 = (7a)
Number of passive vents |I| <10 = II'(;’b)
Number of flueless gas fires |I| X 40 = II'(?c:j)
Air changes per hour
Infiltration due to chimneys, flues and fans = (&a)+{8b}+7a}+{7b)+{7¢) = 0.22 @
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)
Number of storeys in the dwelling (ns) 0 i)
Additional infiltration {9101 = 0 (i
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 (1
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 @00 )+ A2+ (13 + (18 = 0 (18}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 15 (7
If based on air permeability value, then (18} = {17} + 20}+(£). ntherwise (18} = (16 0.97 (18
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 3 (19
Shelter factor 20} =1- {0075 x (19} = 0.78 (20}
Infiltration rate incorporating shelter factor {21) = {18) x {(20) = 0.75 (21}

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl
Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |

Wind Factor (22a)m = (22)m + 4
(223)1’:14 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |
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SAP WorkSheet: New dwelling design stage

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

0.96 | 0.94 | 0.92 | 0.83 | 0.81 | 0.72 | 0.72 | 0.7 | 0.75 | 0.81 | 0.85 | 0.89 |
Calculate effective air change rate for the applicable case
If mechanical ventilation:

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) II'QSN

If balanced with heat recovery: efficiency in % allowing 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)m:|o|o|o|o|o|o|o|o|o|o|o|o

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
{§f4b)m:|0|0|0|0|O|O|O|O|O|O|O|O| (24b)

T
N
3y

c) 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)
a0 [ o | o [ o | o | o | o [ o | o | o] o [ o] (240)

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]

(24@')@ 0.96 | 0.94 | 0.93 | 0.84 | 0.83 | 0.76 | 0.76 | 0.74 | 0.78 | 0.83 | 0.86 | 0.89 | (2453}
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25;n—==| 0.96 | 0.94 | 0.93 | 0.84 | 0.83 | 076 | 076 | 0.74 | 078 | 0.83 | 0.86 | 0.89 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A XKk
area (m?) m2 A m? W/m2K (W/K) kd/m2-K kJ/K
Doors [ 19 || 14 | =] 266 | (26)
Windows Type 1 G183+ 0.04] = 4.96 {27
Windows Type 2 U170+ 0.04) = 6.05 =7
Floor | 724 | x| o093 | =[ sae3z2 | | | | |z
Walls Typet | 493 | | 71 | | 422 | «| o045 | =| 1899 | | | | &
Walls Type2 | 1128 | | 19 | [ 93 | x| o3 | -[ s | | | | iz

Total area of elements, m? 97.82 @n

* 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 partitions

Fabric heat loss, WK =S (A x U) (267, {30} + (32} = 70.3 {33}
Heat capacity Cm = S(Ax k) {(28)..0030) + (32) + (3%3). .(329) = 7707 (343

Thermal mass parameter (TMP = Cm + TFA) in kd/m2K indicative Valus: Madium (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 calculation.

Thermal bridges : S (L x Y) calculated using Appendix K 14.67 (36}
if details of thermal bridging are not known (36) = 0.05 x (31)
Total fabric heat loss (33) + {36] = 84.97 {37}
Ventilation heat loss calculated monthly {38)m = 0.33 x {25y ¥ (5)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(3m= | 284 | 27.87 | 27.35 | 24.91 | 2445 | 2233 | 2233 | 21.93 | 2315 | 24.45 | 2538 | 26.34 38
Heat transfer coefficient, W/K (39)rn = [37) + (38)m

agym= | 11397 | 112.84 | 11232 [ 100,88 [ 100.42 | 107.3 | 1073 | 1069 | 10812 | 10942 | 11035 [ 11131

Averags = Sum{39. .. /2= 109.88 {39
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Heat loss parameter (HLP), W/m2K (A0)m = (30)m + (4)
-(4())rn:| 3.04 | 3.03 | 3.02 | 2.95 | 2.94 | 2.88 | 2.88 | 287 | 2.9 | 2.94 | 2.96 | 2.99
Avergge = Sum{d0. o /18 295 {40}
Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(Athm= | 31 28 31 30 31 30 31 31 30 31 30 31 {41}
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
if TFAL£13.9,N =1
Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 | 65.91 | (43}
Reduce the annual average hot water usage by 5% if the dwelling is designed io achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)
| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sep | Oct | Nov | Dec |
Hot water usage in litres per day for each month Vd,m = factor from Table 1¢ x (43)
<’44;;r:=| 72.5 | 69.86 | 67.23 | 64.59 | 61.95 | 59.32 | 59.32 | 61.95 | 64.59 | 67.23 | 69.86 | 72.5
Total = Surn{4d) . = 79089 |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;n-:=|107.51| 94.03 | 97.03 | 84.6 | 81.17 | 70.04 | 64.91 | 74.48 | 75.37 | 87.84 | 95.88 |1o4.12

Total = Sum{ds) . =

103699 |48

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

(46;n—==|0|o|o|o|o|o|o|o|o|o|o|o|
Water sforage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel |I|

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): |I|

Temperature factor from Table 2b II'
Energy lost from water storage, kWh/year {48 x {49] = |I|

b) If manufacturer’'s declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) |I|
If community heating see section 4.3

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

Energy lost from water storage, kWh/year A7) R (31 K B2 (B =

Enter (50) or (54) in (55)

Water storage loss calculated for each month {58 = (55) x (41)m
:_5@)m=|o|o|o|o|o|o|o|o|o|o|o|o|

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=|0|o|o|o|o|o|o|o|o|o|o|o|
Primary circuit loss (annual) from Table 3 II'
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)
-(e_ag;mz| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 |
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Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
:_61)m=|0|o|o|o|o|o|o|o|o|o|o|o| (81

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
(ca,?;m:l 91.39 | 79.93 | 82.48 | 71.91 | 69 | 59.54 | 55.17 | 63.31 | 64.07 | 74.66 | 815 | 88.5 | (52)

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)

wym= o | o | o | o | o | o o[ o f o f of o o] (63
Output from water heater
-(ta4;m:| 91.39 | 79.93 | 82.48 | 71.91 | 69 | 59.54 | 5517 | 63.31 | 64.07 | 74.66 | 815 | 885

Outoud from water heater (anrwall: v 881.44 {84}
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 ]
-(tas;rnzl 22.85 | 19.98 | 20.62 | 17.98 | 17.25 | 14.88 | 13.79 | 15.83 | 16.02 | 18.67 | 20.37 | 22.13 | {85)

include (567)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
B6ym= | 80.1 80.1 80.1 80.1 80.1 80.1 80.1 80.1 80.1 80.1 80.1 80.1 a8

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
-(e';/;m:| 25.88 | 22.99 | 18.7 | 14.15 | 10.58 | 8.93 | 9.65 | 12.55 | 16.84 | 21.38 | 24.95 | 26.6 | &7

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68 me | 171.13| 172.91 | 168.44 | 158.91 | 146.88 | 135.58 | 128.03 | 126.25 | 130.73 | 140.25 | 152.28 | 163.58 | (88}

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(59)m=| 44.35 | 44.35 | 44.35 | 44.35 | 44.35 | 44.35 | 44.35 | 44.35 | 44.35 | 44.35 | 44.35 | 44.35 | (8%

Pumps and fans gains (Table 5a)
(S I I I I I I B O B B B B

Losses e.g. evaporation (negative values) (Table 5)
-(71‘>rn=| 53.4 | 53.4 | 53.4 | 53.4 | 53.4 | 53.4 | 53.4 | 53.4 | 53.4 | 53.4 | 53.4 | -53.4 | {71

Water heating gains (Table 5)

{72)m=| 30.71 | 29.73 | 27.71 | 24.97 | 23.18 | 20.67 | 18.54 | 21.27 | 20.24 | 25.09 | 28.3 | 29.74 | (73
Total internal gains = B8+ (B7a + (88im + (883)m -+ (T8 + {(T1)m 4+ {(Fim
i73)m= | 298.77 | 296.68 | 285.89 | 269.08 | 251.69 | 236.23 | 227.27 | 231.12 | 240.86 | 257.77 | 276.58 | 290.97 (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)
South  gex| o077 | x| 38 | x| 46 | «[ o0es | x| o7 | =| s420 |om
South  wex| o077 | x| 38 | x| sz | «[ o0es | x| o7 | =| 8oz |om
South  wgx| 077 | x| 38 | x| 9753 | x[ o0e3 | x| o7 | =[ 11327 J|om
South  oex| o077 | x| 38 | x| 1028 | [ o0es | x| o7 | =| 12802 |om
South  oax| o077 x 38 | x| 11487 | x|  os3 x 07 | =] 14 s
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South i1.9%

077 | x| 88 | x| 108 | «[ o0es | x| o7 | =| 12838 |o®
South  agx| o077 | x| 38 | x| 10801 | x[ o0es | x| o7 | =| 12544 |
South o[ o077 | «| 38 | x| 10489 | »|[ o0es | «] 07 | =] 12182 [o®
South  osx| o077 x 3.8 | x[ 10189 | x| os3 x 0.7 | = 11832 |io®
South  oux| o077 | x| 38 | x| 859 | x| o0& | x| o7 | = 9501 s
South  gac| o077 | x| 88 | x| ssa2 | x| o0& | x| 07 | =] e4ss |vs
South  gex[ 077 | » | 38 | «| 404 |« o0e | x| 07 | = | 46.92 [73;
West  oox[ o077 | x| 33 | x| 1984 | x| o0e3 | x| o7 | =] 108 |em
West  oex[ o077 | x| 33 | x| 8842 | x| o0& |x| o7 | =] 3875 |em
West osx[ o077 | «| 33 | x| es2z | x| o0es | x| o7 | =] ess |eo
West  omx[ o077 x 33 | x| 9228 | x| oes x 07 | =] e307 |io
West  oux| o077 | x| 83 | x| 11300 | x| o0es | x| o7 | =] 11206 |io
West  gox| o077 | x| 33 | x| 1577 | x| o0es | x| o7 | =] 11676 |eo
West g9 o077 [ x| 83 | x| 11022 |« o0es | x| o7 | =] 11116 |ew
West  aox| o077 [ x| 83 | x| 9468 | «| o0es | x| o7 | =] 9548 |em
West  osx| o077 | x| 33 | x| 7zese | x| o0es | x| o7 | =] 7422 |eo
West  osx[ o077 | «| 33 | x| 4559 | x| o0e3 | x| 07 | =] 4598 |oo
West  osx| o077 x 33 | x| 2449 | x| os3 x 07 | =| 24.7 &
West  oax| o077 | x| 3.3 | x| 1615 | x| o0e | x] 07 | = | 16.29 [20;
Solar gains in watts, calculated for each month {83)m = Sum{74pm . (BZ)m
B32m= | 74.1 | 127.67 | 177.08 | 221.09 | 247.46 | 245.14 | 236.6 | 217.3 | 192.54 | 141.89 | 89.06 | 63.2 | (83;
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(B | 372.87| 424.35 | 462.97 | 490.16 | 499.15 | 481.37 | 463.86 | 448.42 | 433.4 | 399.66 | 365.63 | 354.17 | (@43
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
@eym=| 099 | 098 | 097 | 095 | 091 | 084 | 073 | 076 | oss | o096 | 098 | o099 (86}
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
-(87‘>rn=| 21 | 21 | 21 | 21 | 21 | 21 | 21 | 21 | 21 | 21 | 21 | 21 | 87
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
of%*r*ml 19.48 | 19.48 | 19.49 | 19.52 | 19.53 | 19.56 | 19.56 | 19.56 | 19.55 | 19.53 | 19.52 | 19.51 | (88}
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89;m=| 0.98 | 0.98 | 0.96 | 0.93 | 0.88 | 0.76 | 0.58 | 0.62 | 0.82 | 0.94 | 0.97 | 0.99 | (@m
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
-(s.xo;m:| 19.48 | 19.48 | 19.49 | 19.52 | 19.53 | 19.56 | 19.56 | 19.56 | 19.55 | 19.53 | 19.52 | 19.51 {50
HA = Living araa + (4) = 0.85 (313

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
(92}m:| 20.77 | 20.77 | 20.77 | 20.78 | 20.78 | 20.78 | 20.78 | 20.78 | 20.78 | 20.78 | 20.78 | 20.77 | (32}

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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SAP WorkSheet: New dwelling design stage

{33ym=| 20.77 20.77 20.77 20.78 20.78 20.78 20.78 20.78 20.78 20.78 20.78 20.77 {93}

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

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

@ayme [ 099 | 098 | 097 | 095 | 091 | o83 | 071 | 074 [ o087 [ 095 | 098 | 099 | (94}
Useful gains, hmGm , W = (94)m x (84)m

asym= | 367.71 | 415.79 | 44866 | 464.65 | 453.01 | 307.85 | 32064 [ 331.32 | 37850 | 38088 | 358.26 [ 3409 | (95}
Monthly average external temperature from Table 8

{96)m=| 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 42 | (08}
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(o7)m= | 1867.18] 170086 1603.02[ 1305.01 9933 | 6633 | 4487 [ 46852 | 72224 | 111367 1500.08 [ 1844.8] (87}
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

o8im= | 11156 | 924.05 | 858.84 | 60508 [ 40197 o | o [ o o | 54519 | 82859 [ 111227

Total per year (tWnivear) = SumiS8)sen = 6391.58 |(93Z’

Space heating requirement in KWh/mz2/year (:’;‘9}

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 1 350.95 {208)

Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWh/year

Space heating requirement (calculated above)
| 1115.6| 924.05 | 858.84 | 605.06 | 401.97 | 0 | 0 | 0 | 0 | 545.19 | 828.59 |1112.27|

(211)m = {[(98)m x (204)] } x 100 + (206) (2113

|317.88| 263.3 | 244.72 | 172.41 | 114.54 | 0 | 0 | 0 | 0 | 156.35 | 236.1 | 316.93

Total (kWhivear) =Bum{@1), ., = 1821.24 (214

Az

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

Total (KWh/vear) =Sumi{@ib), | . .= 0 Aty

Water heating

Output from water heater (calculated above)
9139 | 7993 | 8248 | 71.91 | 69 | 59.54 | 5517 | 63.31 | 64.07 | 74.66 | 815 | 885

Efficiency of water heater 100 216

(21;’)m={ 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 @17

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(219)m4 91.39 | 79.93 | 82.48 | 71.91 | 69 | 59.54 | 55.17 | 63.31 | 64.07 | 74.66 | 815 | 88.5

Total = Sum{21982), | = 881.44 |(219)
Annual totals kWh/year kWh/year

Space heating fuel used, main system 1
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SAP WorkSheet: New dwelling design stage

Water heating fuel used
Electricity for pumps, fans and electric keep-hot
Total electricity for the above, kWh/year sum of (230a}. . (230q) = II'(ZB‘!}
Electricity for lighting (m)‘
Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = [ 288551 |use
Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £/year
Space heating - main system 1 211 ¥ X 0.01 = (24())
Space heating - main system 2 @13« |I| x 0.01 = |I|(:f41;
Space heating - secondary 215 x x 0.01 = |I|(242)
Water heating cost (other fuel) {219) x 0.0 = (247‘;
Pumps, fans and electric keep-hot (281 X 0.01 = |I|(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) 13.19 x 001 = 24.12 (250)
380.6

Additional standing charges (Table 12)

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

Total energy cost (245}..{247) + (250).. (284} = _ {255}
Energy cost deflator (Table 12) (B35
Energy cost factor (ECF) [{255) x (256)i + 1{4) + 45.0] = [ 14 Jesm
SAP rating (Section 12) (253‘;
cnnyear @O kg COByear
Space heating (main system 1) @11 x = (251)
Space heating (secondary) {@15) « = II'(BGB}
Water heating @21 x = (2‘3_,”
Space and water heating (261} + (262) + (283} + (264) = [ ta0260  |wzen)
Electricity for pumps, fans and electric keep-hot 31}« = |I|(:fa7;
Electricity for lighting 233 x = (2%)
Total CO2, kg/year sum of (265) {271} = (;372;
CO2 emissions per m? (272) = (4) = (27.3;
El rating (section 14) 274)
Energy Primary P. Energy
kWh/year factor kWh/year
Space heating (main system 1) 21y x 3.07 = (361-,
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SAP WorkSheet: New dwelling design stage

Space heating (secondary) 2150 x -
Energy for water heating {219} =« 0 = 2706.02 (264
Space and water heating (261} + (282) + (283} + (284} = 8297 92 (25

Electricity for pumps, fans and electric keep-hot {221 »

= =
< NE BB
i :

1

>

=2

N

©

=

Electricity for lighting 232 «
‘Total Primary Energy surn of (265)...{271) = 8858 .52 (272
Primary energy kWh/m?/year {272) = {4) = 237.88 (2
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SAP Input

Address: ACTUAL CO2, Flat 2, 77 Aldwick Road, Bognor Regis, PO21 2NW

Located in: England

Region: South East England

g:FeNc;f assessment: gg F/:Ejuss? 1230227175536

Rg:sc;:nc:rﬁlw::;e EZv/v\udg\]/\l/J:Itl?ingesign stage

Transaction type: New dwelling

Tenure type: Unknown

Related party disclosure: No .relalted party

gvi;ale:t:cla?\?shen is: ?eramig :person/ da;r;dlcatl\ﬁu\;alue o

Floor Location: Floor azrea: Storey height:

Ilzi\c/)ic:g a;rza: o . 31:6hm2 (fraction 0.849) |

Name: Source: Type: Glazing: Argon: Frame:
Wrdows (& Szt Windows oW E, 1~ 0.05, st cont Yoo ey
Windows (W) SAP 2012 Windows low-E, En = 0.05, soft coat Yes PVC-U
II;lame: Gap: Frame Factor: g-value: U-value: Area: No. of Openings:
Nindows (5 ommor mare | 07 043 s SO

Windows (W) 16mm or more 0.7 0.63 1.6 0.7 1

Name: Type-Name: Location: Orient: Width: Height:
Front Door Wall (common) North 0 0

Windows (S) Wall (external) South 0 0

Windows (W) Wall (external) West 0 0

Type: Gross area: Openings: Net area: U-value: Ru value: Curtain wall: Kappa:
V\;:”e-r(g)e:tlelrzrlgwents 49.3 2.9 46.4 0.25 0 False N/A
Wall (common) 11.28 1.9 9.38 0.25 0.9 False N/A

Internal Elements
Party Elements

Thermal bridges: User-defined (individual PSI-values) Y-Value = 0.0406
Length Psi-value
3.3 0.171 E2 Other lintels (including other steel lintels)

ARUN DISTRICT COUNCIL BR/207/21/DQC
Stroma FSAP 2012 Version: 1.0.5.41 (SAP 9.92) - http://www.stroma.com Page 1 of 2



SAP Input

[Approved] 2.4 0.04 E3 Sill

[Approved] 8.7 0.05 E4 Jamb

e b2 oo B el
Ventilation: Natural ventilation (extract fans)

Electric heat pumps

Fuel: Electricity

Info Source: Boiler Database

Database: (rev 479, product index 100011, SEDBUK 314%):
Brand name: Daikin Altherma

Model: ERHQ006BV3 + EKHBHO0O08B

Model qualifier: Radiators

(provides DHW all year)

Systems with radiators

Design flow temperature: Design flow temperature >45°C
Unknown

Main heating Control: Programmer and room thermostat
Control code: 2204

Secondary heating system: None

Water heating: Electric instantaneous at point of use
Water code: 909
Fuel :Electricity
No hot water cylinder

Electricity tariff: Standard Tariff

In Smoke Control Area: Unknown

Conservatory: No conservatory

Low energy lights: 100%

Terrain type: Low rise urban / suburban
EPC language: English

Wind turbine: No

Photovoltaics: None

Assess Zero Carbon Home: No

ARUN DISTRICT COUNCIL BR/207/21/DQC
Stroma FSAP 2012 Version: 1.0.5.41 (SAP 9.92) - http://www.stroma.com Page 2 of 2



SAP WorkSheet: New dwelling design stage

Assessor Name: Joe Solti Stroma Number: STRO003946
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.41
Address : ACTUAL CO2, Flat 2, 77 Aldwick Road, Bognor Regis, PO21 2NW

Area(m?) Av. Height(m) Volume(m?3)

Ground floor 3743 |(iar x | 24 |<2a> - | 89.83 |<3a>

Dwelling volume {(3a)+(30}+{FH{801+{82)+. {30} = 89.83 (5)

\\.\

main secondary other total m?3 per hour
heatin heatin
Number of chimneys I+| + |+I [0 | - o | »e0- IIl(Bd
Number of open flues | 0 | + | 0 | + | 0 | - | 0 | X260 = IIl(eb)
Number of intermittent fans X 10 = (7a)
Number of passive vents |I| <10 = II'(;’b)
Number of flueless gas fires |I| X 40 = II'(?c:j)
Air changes per hour
Infiltration due to chimneys, flues and fans = (&a)+{8b}+7a}+{7b)+{7¢) = 0.22 @
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)
Number of storeys in the dwelling (ns) 0 i)
Additional infiltration {9101 = 0 (i
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 (1
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 @00 )+ A2+ (13 + (18 = 0 (18}
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then (18} = {17} + 20}+(£). ntherwise (18} = (16 0.47 {1
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 {19}
Shelter factor 20} =1- {0075 x (19} = 0.85 (20}
Infiltration rate incorporating shelter factor {21) = {18) x (20) = (21

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl
Monthly average wind speed from Table 7
(22)m:| 5.1 | 5 | 4.9 | 44 | 43 | 3.8 | 3.8 | 37 | 4 | 43 | 45 | 47 |

Wind Factor (22a)m = (22)m + 4
(223)1’:14 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |

AR“%FHSH’%‘SW—“&&“B‘%? 57I€fé[i%clon: 1.0.5.41 (SAP 9.92) - http://www.stroma.com Page 10f8



SAP WorkSheet: New dwelling design stage

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

0.51 | 05 | 0.49 | 0.44 | 0.43 | 0.38 | 0.38 | 0.37 | 0.4 | 0.43 | 0.45 | 0.47 |
Calculate effective air change rate for the applicable case
If mechanical ventilation:

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) II'QSN

If balanced with heat recovery: efficiency in % allowing 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)m:|o|o|o|o|o|o|o|o|o|o|o|o

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
{§f4b)m:|0|0|0|0|O|O|O|O|O|O|O|O| (24b)

T
N
3y

c) 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)
a0 [ o | o [ o | o | o | o [ o | o | o] o [ o] (240)

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]

(24@')@ 0.63 | 0.63 | 0.62 | 06 | 0.59 | 057 | 057 | 057 | 0.58 | 0.59 | 06 | 0.61

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25;n—==| 0.63 | 0.63 | 0.62 | 06 | 0.59 | 057 | 057 | 057 | 0.58 | 0.59 | 06 | 0.61

(24)

(25

ELEMENT Gross Openings Net Area U-value AXU k-value A XKk
area (m?) m2 A m? W/m2K (W/K) kd/m2-K kJ/K
Doors [ 19 || 14 | =] 266 | (26

Windows Type 1 2 V(181 0.04] = 3.31 27}

Windows Type 2 $TA 15 )+ 0.04] = 105 (27

Walls Typel | 493 | [ 290 | | 464 | x| o025 | =| 116 | | [ | [z
Walls Type2 | 1128 | [ 19 | | 93 | «x[ o2 | =] 191 | | | | [ 29;
Roof [ s7as | | o | [ srazs | x| o01a | <[ 524 | | [ | [i20;
Total area of elements, m? {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 partitions

Fabric heat loss, WK =S (A x U) (267, {30} + (32} = 25.78 {33}
Heat capacity Cm = S(Ax k) {28)..400) + (32} + (3¥3). {32g) = 838.89 (34}

Thermal mass parameter (TMP = Cm + TFA) in kdJ/m2K inddicative Valus: Low [ 10 Jes

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 calculation.

Thermal bridges : S (L x Y) calculated using Appendix K 3.98 {35}
if details of thermal bridging are not known (36) = 0.05 x (31)
Total fabric heat loss (33) + {36] = 29.75 {37}
Ventilation heat loss calculated monthly {38)m = 0.33 x {25y ¥ (5)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(3@m=| 1871 | 1856 | 1841 | 1772 | 1759 | 16.98 | 1698 | 16.87 | 1721 | 1759 | 17.85 | 18.13 38
Heat transfer coefficient, W/K (39)rn = [37) + (38)m

(39;;7-:=| 48.46 | 48.31 | 48.16 | 47.47 | 47.34 | 46.73 | 46.73 | 46.62 | 46.97 | 47.34 | 476 | 47.88

Averags = Sum{39. .. /2= 47.47 {39
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Heat loss parameter (HLP), W/m2K {40im = (38m < {4)
-(M))rri:l 1.29 | 1.29 | 1.29 | 1.27 | 1.26 | 1.25 | 1.25 | 1.25 | 1.25 | 1.26 | 1.27 | 1.28

Average = Sum{40 /1 2=

1.27 {40}

Number of days in month (Table 1a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
(Aiim= | 31 28 31 30 31 30 31 31 30 31 30 31

1]

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

if TFAL£13.9,N =1
Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 | 66.02 | {43}
Reduce the annual average hot water usage by 5% if the dwelling is designed io achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec |
Hot water usage in litres per day for each month Vd,m = factor from Table 1¢ x (43)
{a4)ms= | 72.62 | 69.98 | 67.34 | 64.7 | 62.06 | 59.42 | 59.42 | 62.06 | 64.7 | 67.34 | 69.98 | 72.62
Total = Sum{d4) . = 79225 |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;n-:=| 107.7 | 94.19 | 97.2 | 84.74 | 81.31 | 70.16 | 65.02 | 74.61 | 75.5 | 87.99 | 96.05 | 104.3

Total = Sum{ds) . =

103877 |48}

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

(46;n—==|0|o|o|o|o|o|o|o|o|o|o|o|
Water sforage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel |I|

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): |I|

Temperature factor from Table 2b II'
Energy lost from water storage, kWh/year {48 x {49] = |I|

b) If manufacturer’'s declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) |I|
If community heating see section 4.3

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

Energy lost from water storage, kWh/year A7) R (31 K B2 (B =

Enter (50) or (54) in (55)

Water storage loss calculated for each month {58 = (55) x (41)m
:_5@)m=|o|o|o|o|o|o|o|o|o|o|o|o|

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=|0|o|o|o|o|o|o|o|o|o|o|o|
Primary circuit loss (annual) from Table 3 II'
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)
-(e_ag;mz| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 |
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Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
:_61)m=|0|o|o|o|o|o|o|o|o|o|o|o| (81

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
(ca,?;m:l 91.54 | 80.06 | 82.62 | 72.03 | 69.11 | 59.64 | 55.27 | 63.42 | 64.18 | 74.79 | 81.64 | 88.65 | (52)

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)
wym= o | o | o | o | o | o o[ o f o f of o o] (63

Output from water heater
-(‘M;rnzl 91.54 | 80.06 | 82.62 | 72.03 | 69.11 | 59.64 | 55.27 | 63.42 | 64.18 | 74.79 | 81.64 | 88.65

Oustout from water heater (annualls. 1 882.95 {84
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 ]
-(tas;rnzl 22.89 | 20.02 | 20.65 | 18.01 | 17.28 | 14.91 | 13.82 | 15.85 | 16.04 | 18.7 | 20.41 | 22.16 | {85)

include (567)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= | 80.39 | 80.39 | 80.39 | 80.39 | 80.39 | 80.39 | 80.39 | 80.39 | 80.39 | 80.39 | 80.39 | 80.39 a8

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
-(‘a‘;/;rnzl 31.16 | 27.67 | 2251 | 17.04 | 12.74 | 10.75 | 11.62 | 15.1 | 20.27 | 25.74 | 30.04 | 32.02 | {87}

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68 me | 171.83| 173.62 | 169.12 | 159.56 | 147.48 | 136.13 | 128.55 | 126.77 | 131.26 | 140.83 | 152.9 | 164.25 | (88}

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(59)m=| 44.38 | 44.38 | 44.38 | 44.38 | 44.38 | 44.38 | 44.38 | 44.38 | 44.38 | 44.38 | 44.38 | 44.38 | (8%

Pumps and fans gains (Table 5a)
(S I I I I I I B O B B B B

Losses e.g. evaporation (negative values) (Table 5)
.(71‘>rn=| -53.59 | -53.59 | -53.59 | -53.59 | -53.59 | -53.59 | -53.59 | -53.59 | -53.59 | -53.59 | -53.59 | -53.59 | {71

Water heating gains (Table 5)

{72)m=| 30.76 | 29.79 | 27.76 | 25.01 | 23.22 | 20.71 | 18.57 | 21.31 | 22.28 | 25.13 | 28.35 | 29.79 | (73
Total internal gains = B8+ (B7a + (88im + (883)m -+ (T8 + {(T1)m 4+ {(Fim
i73)m= | 304.93 | 302.25 | 20057 | 272.78 | 254.62 | 238.77 | 220.92 | 234.36 | 244.99 | 262.87 | 282.46 | 297.24 (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)
South  gex| o077 | x| 22 | x| 465 | «[ o0es | x| o7 | =| 8143 |om
South  nox| 077 | x| 22 | x| 757 | «[ o0e3 | x| o7 | = 5148 |om
South  wgx| o077 | x| 22 | x| 9e7ss | x| o0& | x| o7 | =] esss  |om
South  oex| o077 | x| 22 | x| 1028 | [ o0es | x| o7 | =| 7412 |om
South  oax| o077 x 22 | x| 11487 | x| os3 x 07 | =] 7723 |us
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South  wex| o077 | x| 22 | x| 1108 | «[ o0es | x| o7 | =| 7433 |om
South  ag«l o077 | x| 22 | x| 10801 | x| o0es | x| 07 | = | 72.62 72
South  wex| o077 | «[ 22 | x| 10489 | x| o0e3 | x| o7 | = z0s3 |om
South  oax| o077 x 22 | x| 10188 | x| oe3 x 07 | =] 68.5 |78
South  oox| o077 | x| 22 | x| ss9 | x[ o0es | x| o7 | =| sss3 |i7s
South  gax| o077 | x| 22 | = 5542 | x| oe3 | 07 | - | 37.26 &
South  gex[ 077 | » | 22 | <[ 404 | «| os3 | x| 07 | = | 27.16 [73;
West 1.9« 077 | x| 07 | «| 1964 | x| o0es | x| 07 | =] 42 2
West  aex| o077 | x| 07 | x| ssa2 | x| o0es | x| 07 | = | 8.22 &
West  om[ o077 | «| 0.7 | x| 6327z | »| o0& | «] 0.7 | = | 13.54 ER
West  omx[ o077 x 07 | x| 9228 | x| o3 x 07 | =] 1974 |i=o
West  oax| 077 [ » | 07 | x| 11300 | x| oes [ » | 07 | = | 24.19 [20;
West  gox| o077 | x| o7 | x| 1577 | x| o0es | x| o7 | =| e |ew
West  go[ 077 | x| 07 | <[ 11022 | «| os3 | x| 07 | = | 2358 |3
West  aox| o077 [ x| 07 | x| e4e8 | «| o0es | x| o7 | =] 2025 Jem
West oo o077 | x| o7 | x| 759 | x| o0es | x| o7 | =] 1574  |ew
West  osx|  o77 | «| o7 | x| 4559 | x| o0es |« o7 | -] 9.75 [iz0;
West  osx| o077 x 07 | x| 2449 | x| os3 x 07 | =| 5.24 &
West  oax| 077 [ » | 07 | x| 1615 | x| oes [ » | 07 | = | 3.46 [20;
Solar gains in watts, calculated for each month {83)m = Sum{74pm . (BZ)m
aim= | 3564 | 597 | 79.11 | 9386 | 10143 | 9909 | 962 | 0078 [ 8425 [ 6528 | 425 | 3062 | (23
Total gains — internal and solar (84)m = (73)m + (83)m , watts
B4y | 340.56| 361.95 | 369.68 | 366.64 | 356.04 | 337.86 | 326.12 | 32514 | 329.24 | 328.15 | 324.96 | 327.86 | (@4)
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
M6n= | 0.93 0.91 0.89 0.85 0.78 0.67 0.54 0.56 0.71 0.84 0.9 0.93 (86}
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
-(87‘>rn=| 21 | 21 | 21 | 21 | 21 | 21 | 21 | 21 | 21 | 21 | 21 | 21 | &7
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
of%*r‘ml 20.35 | 20.35 | 20.36 | 20.37 | 20.37 | 20.38 | 20.38 | 20.38 | 20.37 | 20.37 | 20.36 | 20.36 | (88}
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89;m=| 0.92 | 0.9 | 0.88 | 0.83 | 076 | 0.63 | 0.48 | 05 | 0.67 | 0.82 | 0.89 | 0.93 | @3
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
-(s.xo;mz| 20.35 | 20.35 | 20.36 | 20.37 | 20.37 | 20.38 | 20.38 | 20.38 | 20.37 | 20.37 | 20.36 | 20.36 {50
HA = Living araa + (4) = 0.84 (313
Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
(92}m:| 20.9 | 20.9 | 20.9 | 20.9 | 20.9 | 20.9 | 20.9 | 20.9 | 20.9 | 20.9 | 20.9 | 20.9 | (32}

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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{33ym=| 20.9 20.9 20.9 20.9 20.9 20.9 20.9 20.9 20.9 20.9 20.9 20.9 {93}

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

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

@wayme [ 092 | 091 | o089 | 085 | 078 | oes | 053 [ 055 [ 07 [ o83 | 09 | 093 | (94}
Useful gains, hmGm , W = (94)m x (84)m

(95;;7-:=| 314.9 | 329.19 | 327.64 | 310.16 | 277.35 | 223 85 | 172.59 | 177.9 | 230.96 | 273.98 | 293.01 | 304.98 | (95}
Monthly average external temperature from Table 8

{96)m=| 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 42 | (08}
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(97 | 804.43| 772.95 | 693.54 | 569.67 | 435.58 | 294.54 | 201.08 | 209.93 | 319.47 | 487.65 | 656.94 | 799.54 | (87
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

o8im= | 364.21 | 20821 | 27222 [ 18685 [ 11772 o | o [ o o | 158.97 | 262.03 | 367.96

Total per year (tWnivear) = SumiS8)sen = 2028.16 |(93Z’

Space heating requirement in KWh/mz2/year (:’;‘9}

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 1 314.44 {208}

Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWh/year

Space heating requirement (calculated above)
| 364.21 | 298.21 | 272.22 | 186.85 | 117.72 | 0 | 0 | 0 | 0 | 158.97 | 262.03 | 367.96 |

(211)m = {[(98)m x (204)] } x 100 = (206) (2113
|115.83| 94.84 | 86.57 | 59.42 | 37.44 | 0 | 0 | 0 | 0 | 50.56 | 83.33 |117.02

Total (kWhivear) =Bum{211), | =~ 645 (211}

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

Total (KWh/vear) =Sumi{@ib), | . .= 0 Aty

Water heating

Output from water heater (calculated above)
9154 | 80.06 | 8262 | 72.03 | 69.11 | 59.64 | 55.07 | 63.42 | 64.18 | 74.79 | 81.64 | 88.65

Efficiency of water heater 100 216

(21;’)m={ 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 @17

Fuel for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m4 91.54 | 80.06 | 82.62 | 72.03 | 69.11 | 59.64 | 55.27 | 63.42 | 64.18 | 74.79 | 81.64 | 88.65

Total = Surn{21a), , = 88295 |19
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 645
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Water heating fuel used 882.95

Electricity for pumps, fans and electric keep-hot

i

Total electricity for the above, kWh/year sum of (230a}. . (230q) = {231)
Electricity for lighting 2201 {a32)
Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = 1748.05 |{338;
Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £/year
Space heating - main system 1 211 ¥ X 0.01 = (24())
Space heating - main system 2 @13« |I| x 0.01 = |I|(:f41;
Space heating - secondary 215 x x 0.01 = |I|(242)
Water heating cost (other fuel) {219) x 0.0 = (247‘;
Pumps, fans and electric keep-hot (281 X 0.01 = |I|(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 {a32) 13.19 x 0.0t = 29.03 (250
230.57

Additional standing charges (Table 12)

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

Total energy cost (2455..(247) + (250)...4254) = _ (258
Energy cost deflator (Table 12) (B35
Energy cost factor (ECF) [(255) % (266)] + {(4) + 45.0} = (257)
SAP rating (Section 12) (253‘;
cyear @ CoZiWn g Coyear
Space heating (main system 1) @11 x = (251)
Space heating (secondary) {@15) « = II'(BGB}
Water heating 219 x = (2:3.4;
Space and water heating (281} + (252) + (288} + (264) = (265)
Electricity for pumps, fans and electric keep-hot {231}« = [ o e
Electricity for lighting (232} > = [ t1aes Jess
Total CO2, kg/year sum of (285)...{271) = (272)
CO2 emissions per m? (272) = (4) = (27.3;
El rating (section 14) 274)
Energy Primary P. Energy
kWh/year factor kWh/year
Space heating (main system 1) @211y« 3.07 = (26‘:‘)
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Space heating (secondary) 215 x 307 - |I|(2c33;
Energy for water heating {219 x = (264
Space and water heating (51 + (282) + (253 + (264) = (2:35;
Electricity for pumps, fans and electric keep-hot {231} 3.07 = II'“E’
Electricity for lighting 232y « |I| = (26»;
‘Total Primary Energy surn of (265)...{271) = (27 ,
Primary energy kWh/m2?/year {@72) = (1) = (: |
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