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Matthew Pickup c/c Nick Hopper Therm Energy Limited
Pickup Town Planning John Reeves 1 Tarrant Strest

57 Sea View Road Sally Reeves Arunda

Portsmouth West Sussex

PO6 1EW BNigaDG

Our Reference : YI-47 Sent By : E-Mail

3 November 2020

Dear Matt
Re : 107 Felpham Way, Felpham PO22 8QB - Planning Condition (Renewables/LZCs)

Further to completion of the design stage thermal (SAP) calculations (copies attached),
we are pleased to confirm the following :

Base Energy (Total) = 12,260.80 kWh/year
Energy From LZCs = 3,268.28 kWh/year
LZC (Solar PV) = 4.5 kW/peak total
Energy From LZCs = 26.66%

Energy from renewables or low carbon energy sources (on-site) > 10% as required, therefore
the proposal meets the requirements of Policy ECC SP2 of the Arun Local Plan.

| trust this is satisfactory. Should you have any queries, or would like to discuss anything,
please do not hesitate to contact me.

Yours sincerely

Joe Solti  (Project Director) joe@thermenergy.co.uk

ARUN DISTRICT COUNCIL FP/33/21/DOC
REGISTERED ADDRESS : 5 TUSCAN AVENUE, MIDDLETON-ON-SEA, WEST SUSSEX PO22 7TE  COMPANY NO : 05193292 VAT NO : 838 018523



Our Reference : YI-47
Re : 107 Felpham Way, Felpham PO22 8QB - Planning Condition (Renewables/LZCs)

www.thermenergy.co.uk

Construction and Insulation

Element U-Value
(W/m2K)

Exposed Wall (external) cavity wall
102.5mm facing brick outer leaf + 100mm cavity with 90mm Ecotherm Eco-Cavity Full-Fill insulation + 100mm 0.21
medium dense concrete block inner leaf + 12.5mm plasterboard on dabs internal finish.

Exposed Wall (external) timber frame
Cladding + 18mm external grade plywood + breather membrane + 200mm timber studs (200mm Ecotherm 0.14
insulation between) + 25mm PIR insulation + 12.5mm plasterboard internal finish.

Exposed Wall (unit 1 - commercial)
146mm Gyframe AS 50 AcouStud (150mm Isover APR 1200 insulation between) + 2 layers of 15mm acoustic 0.25
plasterboard + plaster skim both sides.

Exposed Wall (unit 2 - common) existing - upgrade
Plaster + 100mm blockwork + 92mm Gypframe (100mm Isover APR 1200 insulation between) + 2 layers of 12.5mm 0.25
acoustic plasterboard + plaster skim both sides.

Exposed Wall (unit 2 - common) new
146mm Gyframe AS 50 AcouStud (150mm Isover APR 1200 insulation between) + 2 layers of 15mm acoustic 0.34
plasterboard + plaster skim both sides.

Exposed Wall (unit 3 - commercial)
Existing masonry wall + 92mm Gypframe (100mm Isover APR 1200 insulation between) + 2 layers of 12.5mm 0.22
acoustic plasterboard + plaster skim both sides.

Internal Partitions

Timber studwork. NA
Party Wall
146mm Gyframe AS 50 AcouStud (150mm Isover APR 1200 insulation between) + 2 layers of 15mm acoustic 0.00

plasterboard + plaster skim both sides.

Note 1 : Effective edge sealing at all exposed edges, and in line with insulation layers in abutting elements.
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Ground Floor

22mm chipboard + 100mm Ecotherm PIR insulation + solid concrete floor. 0.17
First Floor (over commercial)
Floor finish + 45mm Deckfon Quattra (45) + suspended timber floor joists (100mm Rockwool RWAA4S5 insulation 0.13

between) + resiliant bars + 2 layers of fireline plasterboard + plaster skim.

Roof (roof voids)
250mm mineral wool quilt insulation (between/over joists) + 25mm PIR insulation (under joists). 0.15

Roof (sloping ceilings)
150mm Ecotherm insulation (between rafters) + 25mm PIR insulation (under rafters). 0.15-0.17

Roof (flat - dormers)
120mm Kingspan Thermaroof TR27 insulation (over timber roof deck). 0.18

Windows/Doors
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PVC-u frame double-glazed + 16mm cavity (argon gas fill) + soft coat low-E glass + warm edge spacer. 1.40

Rooflights
PVC-u frame double-glazed + 16mm cavity (argon gas fill) + soft coat low-E glass + warm edge spacer. 1.30

Note : U-value certification will be required from the supplier for the windows, doors & rooflights upon completion.

Heating, Ventilation & Renewables

Main Heating System
Electric panels heaters with programmers + appliance thermostats (standard tariff electric).

Secondary Heating System
Not applicable.

Water Heating
Electric immersion in hot water cylinder (factory PIR insulation, heat loss TBC kWh/day) + thermostat.

Ventilation
Background ventilators + intermittent extract fans (Approved Document F1, 2010, amended 2013).

Renewables (unit 3)
Solar PV panels, 4.5 kW/peak (eg 14 x 320W panels = approx 24m?2), on west/south-west facing roof slope (very little
over-shading).

Other

Orientation/Shading
The building front faces approx south. Sides sheltered = 3 no.

Detailing (ACDs)
Accredited construction details (limiting thermal bridging and air leakage) fully adopted : see www.planningportal.gov.uk.
Lintels are IG Hi-Therm (or equal).

Lighting
100% of internal light fittings are low-energy (lamp luminous efficacy > 45 lumens/circuit watt, total output > 400 lamp lumens).

Water Use
Total water use < 125 litres/person/day.

Air Tightness
Design air permeability is 5m3h/m?2 at 50 Pa - to be achieved by air pressure test.

Other Therm Energy Services (that may be relevant to this project)

> Water Use Calculations
> Air Leakage Testing
> Sound Testing

> Extract Fan Testing

ARUN DISTRICT COUNCIL FP/33/21/DOC



Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.5.9
Printed on 03 November 2020 at 12:28:26

...——=__=_===----<-<>-...-.--

Assessed By: Joe Solti (STRO003946) Building Type: Flat

...._______~_~_~_~=_~=~=_~=~=~=~=~=~=~=~=~===
NEW DWELLING DESIGN STAGE Total Floor Area: 61m?
Site Reference :  YI-47 Plot Reference: YI4701

Address : Unit 1, 107 Felpham Way, Felpham, PO22 8QB

Al

Name: Pickup Town Planning
Address :

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

CRRRaREER

Fuel for main heating system: Electricity

Fuel factor: 1.55 (electricity)

Target Carbon Dioxide Emission Rate (TER) 29.66 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER) 38.34 kg/m? Fad
Excess emissions = 8.68 kg/m? 3 %

L ED R and ORE %\\\\\\\\\\X\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ﬁ
Target Fabric Energy Efficiency (TFEE) 55.7 kWh/m?

Dwelling Fabric Energy Efficiency (DFEE) 49.3 kWh/m?

e N“\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
Exomal wal 052 (. 0.80) 035 max. .70
Floor 0.17 (max. 0.25) 0.17 (max. 0.70) QX
Roof (no roof)
Openings 1.40 (max. 2.00) 1.40 (max. 3.30) QX

R

Thermal brid lculated from linear thermal transmittances for each ju

@\\\5\\\\\\\\?\\\\\\\&9{9\&[ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\\\W

Air permeability at 50 pascals 5.00 (design value)
Maximum 10.0 QX

R

Main Heating system: Room heaters - electric
Panel, convector or radiant heaters

/’

/

Secondary heating system: None

SRR

Hot water Storage: Measured cylinder loss: 1.50 kWh/day
Permitted by DBSCG: 2.10 kWh/day QR
Primary pipework insulated: No primary pipework
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Regulations Compliance Report

i

Space heating controls Programmer and appliance thermostats QK
ot water controls: Cylindersta QX
Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% QK
Not applicable
Based g:]/:erheatlng risk (South East England): Medium QK
Overshading: Average or unknown
Windows facing: North 1.25m?
Windows facing: North 2.5m?
Windows facing: West 2.1m?
Windows facing: North 5m?
Ventilation rate: 3.00
Blinds/curtains: None

Thermal bridging 0.029 W/meK

2
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SAP Input

L

Address: Unit 1, 107 Felpham Way, Felpham, PO22 8QB

Located in: England

Region: South East England

g:FeNc;f assessment: 03 November 2020

Rgzsc;:nceer::l:l;:ete E?av'\:l C()j\\llftranll?)negr jgszlgn stage

Transaction type: New dwelling

Tenure type: Unknown

Related party disclosure: No related party

gvi;ale:t:cla?\?shen is: ?eramig :person/ da;;%llculat?;iu;6629

Floor Location: Floozr area: Storey height:

Ilzi\c/)ic:g a;rza' o . 28.7 m?2 (fraction 0.47) |
..., _~_~_~_~>9p9. 9>
Name: Source: Type: Glazing: Argon: Frame:
Nindows () SAPa01Z Windows owE B~ 005, soft ot Yoo Aoy
Windows (E) SAP 2012 Windows low-E, En = 0.05, soft coat Yes PVC-U
——" e — mEILEmS W W
II;lame: Gap: Frame Factor: g-value: U-value: Area: No. of Openings:
Windows () ommormore 07 083 a P

Windows (E) 16mm or more 0.7 0.63 1.4 2.5 1

Patio boots fomm o more o7 iy a A

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

Front Door Wall (external) East 0 0

Windows (N) Wall (external) North 0 0

Windows (E) Wall (external) North 0 0

Windows (W) Wall (external) West 0 0

Patio Doors Wall (external) North 0 0

Type: Gross area: Openings: Net area: U-value: Ru value: Curtain wall: Kappa:
V\;:”er(g)e:tlelrzrllea?ents 57.5 12.77 44.73 0.21 0 False 150
Wall (commercial) 17 0 17 0.25 0 False 14

ARUN DISTRICT COUNCIL FP/33/21/DOC
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SAP Input

Party Elements

Thermal bridges: User-defined (individual PSl-values) Y-Value = 0.029
Length e yale intels (including other steel lintels)
S o A A,
[Approved] 0 0.04 E11 Eaves (insulation at rafter level)
[Approved] 0 0.24 E12  Gable (insulation at ceiling level)
[Approved] 0 0.04 E13  Gable (insulation at rafter level)
[Approved] 17.9 0.09 Ei6  Corner (normal J)
frerered : 042 20 Exposedfoor (o)
Ventilation: . N:ur’:j \(j::lﬁ;ﬁgn (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 immersion (on-peak or off-peak)
Water code: 903
Fuel :Electricity
Hot water cylinder
Cylinder volume: 180 litres
Cylinder insulation: Measured loss, 1.5kWh/day
Primary pipework insulation: False
Cylinderstat: True
Cylinder in heated space: True
Immersion: Single

ARUN DISTRICT COUNCIL FP/33/21/DOC
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SAP Input

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 FP/33/21/DOC
Stroma FSAP 2012 Version: 1.0.5.9 (SAP 9.92) - http://www.stroma.com Page 3 of 3



SAP WorkSheet: New dwelling design stage

Assessor Name: Joe Solti Stroma Number: STRO003946
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.9
Address : Unit 1, 107 Felpham Way, Felpham, PO22 8QB

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

Ground floor ('Ea) x | 238 |(2a} - | 144.88 |(3a}

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

Dwelling volume {(3a)+(30}+{FH{801+{82)+. {30} = 144.88 (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)+(T)+{70) = 0.14 &)
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 0.39 {1
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 @0 =1- 0075 x (19 = 0.78 (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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SAP WorkSheet: New dwelling design stage

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

0.38 | 0.38 | 0.37 | 0.33 | 0.32 | 0.29 | 0.29 | 0.28 | 03 | 0.32 | 0.34 | 0.35 |
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]

aamd o [ 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)
{§f4b)m:|0|0|0|0|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 x (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@m0 [ o | o [ o | o o | o | o | o of 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@')@ 0.57 | 0.57 | 057 | 0.55 | 0.55 | 0.54 | 0.54 | 0.54 | 0.55 | 0.55 | 0.56 | 0.56 | (2453}
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

(25;n—:=| 0.57 | 057 | 057 | 0.55 | 0.55 | 0.54 | 0.54 | 0.54 | 0.55 | 0.55 | 0.56 | 0.56 | (25}

L T

Doors [ 192 | »| 14 | =| 268 | (26

Windows Type 1 2 L4 0.04] = 1.66 27

1
Windows Type 2 »IV{1.4 ) 0.04] - 3.31
A

=
~i

b

Windows Type 3 LU 1A )+ 0.04] = 278 (=7

Windows Type 4 V{1415 0.04] = 6.63 (27
Floor [ 61 | ] o017 | =[ 1087 | | 20 | [ 1220 o
Wals Typet | s75 | | 1277 | | 4473 | «| o021 | =| 939 | | 150 | | 67095 |eem
WallsType2 | 17 | [ o | | 17 | x| o2 | =| 425 | [ 14 | | 238 [z
Total area of elements, m?2 (313
Party ceiling | 20 | | 1220 |(32b)
Internal wall ** | 9 | | 756 |(:32cf)

* 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, W/K =8 (A x U) {28)...{30} + (32} = 41.09 (33
Heat capacity Cm = S(Ax k) {28) . 430) + (32) + (32a)...(32e) = 101435 (343
Thermal mass parameter (TMP = Cm + TFA) in kd/m?K = {34} - {4) = 166.29 (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 3.93 (38

if details of thermal bridging are not known (36) = 0.05 x (31)
Total fabric heat loss {33) + (36} = 45.02 (37

ISTRICT,
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SAP WorkSheet: New dwelling design stage

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= | 2742 | 2728 | 2715 | 2652 | 26.4 2586 | 2586 | 2575 | 26.07 | 26.4 26.64 | 26.89

Heat transfer coefficient, W/K (38 = {37 + (38)m
(39;n—:=| 72.44 | 723 | 72.16 | 71.54 | 71.42 | 70.87 | 70.87 | 70.77 | 71.08 | 71.42 | 71.66 | 71.91

Averags = Sumi{Ig). . /18- 71.54 [ a9}
Heat loss parameter (HLP), W/m2K {A0)rn = (39)m + (4]
(-f;o;n—:zl 1.19 | 119 | 1.18 | 117 | 117 | 1.16 | 1.16 | 1.16 | 117 | 117 | 117 | 1.18
Averags = Sum{d0}, . (12= 1.17 |(4‘33’
Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
{41

{41m= 31 28 31 30 31 30 31 31 30 31 30 31

....__~~—==vv--~-~-~>~-~-_°-<-~-~-_-_

Assumed occupancy, N 2.01 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 | 81.93 | (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 | 90.13 | 86.85 | 83.57 | 80.29 | 77.02 | 73.74 | 73.74 | 77.02 | 80.29 | 83.57 | 86.85 | 90.13

Total = Sumidd), ., = 98318 |(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 | 133.65| 116.89 | 120.62 | 105.16 | 100.91 | 87.07 | 80.69 | 92.59 | 937 | 109.19 | 119.19 | 129.44

Total = SurmidS), . = 1289.11 |53
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
($6m= | 20.05 | 17.53 | 18.09 | 15.77 | 15.14 | 13.06 | 12.1 | 13.89 | 14.05 | 16.38 | 17.88 | 19.42 | (48;
Water siorage 10Ss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 180 (47
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): (48
Temperature factor from Table 2b (49
Energy lost from water storage, kWh/year {48) x (49) = {50}
b) If manufacturer’'s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I| (51
If community heating see section 4.3
Volume factor from Table 2a 0 (523
Temperature factor from Table 2b 0 (53
Energy lost from water storage, kWh/year AT R (BT (B2) x (83) = 0 (34}
Enter (50) or (54) in (55) 0.9 {55
Water storage loss calculated for each month {E8Im = {B55) x {41m
(5B | 27.9 | 252 | 27.9 | 27 | 27.9 | 27 | 27.9 | 27.9 | 27 | 27.9 | 27 | 27.9 | (586)
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SAP WorkSheet: New dwelling design stage

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

gnm=| 279 | 252 | 279 | 27 | 279 | 27 | 279 [ 279 [ 27 | 2ro | 27 | 270 | {57

Primary circuit loss (annual) from Table 3 II' {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).’r3:|0|O|O|O|O|O|O|O|O|O|O|0| (59

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
im0 | o | o | o | o | o | o[ o[ o f of o o] 1)

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
(B2} | 161.55| 142.09 | 148.52 | 132.16 | 128.81 | 114.07 | 108.59 | 120.49 | 120.7 | 137.09 | 146.19 | 157.34 | (82)

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‘>m=|0|o|o|o|o|o|o|o|o|o|o|o| 83}

Output from water heater
(G4 m | 161.55| 142.09 | 148.52 | 132.16 | 128.81 | 114.07 | 108.59 | 120.49 | 120.7 | 137.09 | 146.19 | 157.34

Cuiput frem water haater (anmuall o 1617.61 (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 ]
6‘77’~| 66.76 | 59.03 | 62.43 | 56.57 | 55.87 | 50.55 | 49.15 | 53.11 | 52.75 | 58.63 | 61.23 | 65.36 | (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

{B6)rn= | 120.59 | 120.59 | 120.59 | 120.59 | 120.59 | 120.59 | 120.59 | 120.59 | 120.59 | 120.59 | 120.59 | 120.59 (86}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
6«7~~| 39.22 | 34.84 | 28.33 | 21.45 | 16.03 | 13.54 | 14.63 | 19.01 | 25.52 | 304 | 37.82 | 40.31 | (87}

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(B8)m= | 261.88| 264.6 | 257.75 | 243.17 | 224.77 | 207.47 | 195.92 | 193.2 | 200.05 | 214.63 | 233.03 | 250.33 | (&58)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
-(‘t%&?;rnzl 49.07 | 49.07 | 49.07 | 49.07 | 49.07 | 49.07 | 49.07 | 49.07 | 49.07 | 49.07 | 49.07 | 49.07 | (89}

Pumps and fans gains (Table 5a)
(;’f;»)m:|o|o|o|o|o|o|o|o|o|o|o|o| {703

Losses e.g. evaporation (negative values) (Table 5)
(71)m=| -80.39 | -80.39 | -80.39 | -80.39 | -80.39 | -80.39 | -80.39 | -80.39 | -80.39 | -80.39 | -80.39 | -80.39 | 7

Water heating gains (Table 5)

(72;m=| 89.73 | 87.84 | 83.91 | 78.56 | 751 | 70.21 | 66.06 | 71.38 | 73.27 | 78.8 | 85.04 | 87.85 | (72)
Total internal gains = (B8 + (BT + (88 + (8w + (T3 4 (T + {72)m
(7%me= | 4801 | 476.54 | 459.26 | 432.45 | 405.16 | 380.49 | 365.87 | 372.86 | 388.1 | 415.00 | 445.15 | 467.75 {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)
ARugPr%m'ngggﬂﬁuiS%%?%ion: 1.0.5.9 (SAP 9.92) - http://www.stroma.com Page 4 of 9



SAP WorkSheet: New dwelling design stage

North  sox| 077 | x| 125 | x| 1088 | «[ o063 | x| o7 | -] 4.06 7
North  aex| o077 | x| 25 | x| 10838 | x| o0e3 | x| o7 | =] 8.12 (7
North  osx[ o077 | «| 5 | x| 1083 | »| os3 | «f 0.7 | = | 16.25 74
North  osx| o077 % 125 | x| 2032 | x| oses % 07 | = | 7.76 [ 74
North  oax[  o77 [ » | 25 | x| 2032 | x| oes [ » | 07 | = | 1553 [ 74
North  gax| o077 | » | 5 | <[ 2032 | x| o063 |x[ o7 | =] 305 |ou
North  gex| o077 | x| 125 | «| sas3 | «| o0e3 | x| o7 | =] 1319 |os
North  sox| 077 | x| 25 | x| sass | «[ o0e3 | x| o7 | = 2638 |os
North  aex| o077 | x| 5 | x| sass | x| o063 | x[ o7 | =] se7e |ow
North  oax| o077 | «[ 125 | x| ss46 | [ o063 | «| o7 |- 2119 [|oa
North  osx| 077 x 25 | x| ss46 | x| os3 x 07 | =] 4238 |4
North  oax| o077 | » | 5 | x[ 5546 | x| o063 | x[ o7 | =] ears  |om
North  gox| o7z | x| 125 | x| 7a72 | «[ o0e3 | x| 07 | = e85  |oa
North ool 077 | x| 25 | x| 7az2 | «[ o0es | x| o7 | =] sr0e Jos
North  aex| o077 | x| 5 | » [ 7472 | «| oe3 | x[ o7 | =] 1417 |os
North  o9x| o077 | x| 125 | x| 7999 || o063 | x| o7 | =] s0s8 |0&
North  osx| o077 | «| 25 | x| 7909 || o0e3 | «| o7 |=| ‘6111 |4
North  oax[  o77 x 5 | x| 7909 | x| oes x 0.7 | =] 12220 |4
North  oax| o077 | »| 125 | x| 7468 | x| o0e3 | x| o7 | =| 2853 |
North  gex| o077 | »| 25 | «| 7468 | x| o083 | x| o7 | =] 5708 |74
North  gox[ o077 | » | 5 | <| raes |« o0es | x| o7 | =] 11411 s
North  aex| o7z | x| 125 | x| s925 | x[ o063 | x| o7 | = 2083 [|oa
North  o9x| o077 | x| 25 | x| s925 | x| o0e3 | x| o7 | =| 4527 |oa
North  osx| o077 | «f 5 | x| 5925 | »| o0e3 | «| o7 | =] s0s3 |74
North  oax| o077 x 125 | x| a1s2 | x| oes x 0.7 | - | 15.86 743
North  oax| o077 | x| 25 | x| 4152 | x| o0e3 | x| o7 | =| ‘s72 |oa
North  gax| o077 | »| 5 | «| 4152 | x| o0es | x| o7 | =] e3as |om
North .9« 077 | x| 125 | x| 2419 | «[ o0es | x| 0.7 | = | 9.24 |7
North  aox[ o077 | x| 25 | x| 2419 | x| o0e | x| 07 | = | 18.48 74
North  aex| o077 | «f 5 | x| 2419 | x| o0e3 | x| o7 | =] sees |ia
North  osx| o077 | «| 125 | x| 1312 || o0e3 | «| o7 | =] 5.01 [i74;
North  oax|[ 077 x 25 | x| 1312 | x| os3 x 07 | =] 1002 Jira
North  oax| o077 | » | 5 | x[ 1312 | x| o063 | x[ o7 ] =] 2004 |ou
North a9 o7z | x| 125 | x| 88 | «[ o063 | x| o7 | -] 3.39 |7
North  ae«| o077 | x| 25 | «] 88 |« o0e3 | x| o7 | =] 6.77 7
North  aex| o077 | x| 5 | x| sss | x| oe3 | x| 0.7 | = | 13.55 74
West  oax| o077 |« 21 | x| 1984 | x| o0es | x«| o7 | =] 12.6 &)
West  omx| o077 |« 21 | x| 342 | x| o0es | x| o7 | =] 2aes |io
West  omx| o077 % 21 | x| 632z | x| os3 % 07 | - | 40.61 [c20;
West oo o077 | x| 21 | x| ee28 | x| o0e | x| o7 | =] se22 |ao
West ool o077 | x| 21 | x| 11309 | «] o0es | x| o7 | =] 7288 |ew
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SAP WorkSheet: New dwelling design stage

West  mox| o077 | x| 21 | x| 1577 | «| o0es | x| o7 | =] 74.3 |

West  agx| o077 | x[ 21 | x| 11022 | x| o0es | x| o7 | =] ro7a Jem

West  oax| o077 |« 21 | x| e4e8 | x| o0es | x| o7 | =] 6076 |eo

West  omx[ o077 x 2.1 | x[ 7359 | x| os3 x 0.7 | = | 47.23 [¢20;

West  gax[ o077 [ x| 21 | x| 4asse | x| oes | x[ 07 | =] 2026 o

West  go| o077 | x| 21 | x| 2449 | «| o0es | x| o7 | =] 1572 |ao

West ool 077 | x| 21 | «| 1615 |« o0e | x| 07 | = | 10.37 |3

Solar gains in watts, calculated for each month B3m = Sum{74im L (BZ)m

@aym=| 4104 | 79 | 13295 | 20754 | 27238 | 288.19 | 270.43 | 219.19 | 158.25 | 93.04 | 5070 [ 3407 | (@3

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

By | 521.14| 555.54 | 592.2 | 639.99 | 677.54 | 668.68 | 636.3 | 592.05 | 546.35 | 509.04 | 495.95 | 501.82 | {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

{8im=| 0.97 0.96 0.94 0.88 0.78 0.62 0.47 0.52 0.74 0.9 0.96 0.98 (26}

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

o(*r‘-| 19.54 | 19.69 | 19.98 | 20.38 | 20.71 | 20.91 | 20.97 | 20.96 | 20.82 | 20.41 | 19.92 | 19.51 | (873

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

moym= | 19.93 | 19.93 | 19.93 [ 19904 | 19.94 | 19.95 | 1995 [ 1995 | 19.95 | 19.94 | 1904 [ 1904 | @

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

-(89}-'ﬁ:| 0.97 | 0.95 | 0.93 | 0.86 | 0.73 | 0.53 | 0.37 | 0.41 | 0.67 | 0.88 | 0.95 | 0.97 | (&

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

oot | 18.02 | 18.24 | 1865 | 1921 | 1965 | 1988 | 1994 [ 1908 | 1979 | 1927 [ 1857 | 17.97 (30}
HA = Living areg + (4} = 0.47 {513

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

{92)m=| 18.74 | 18.92 | 19.28 | 19.76 | 20.15 | 20.37 | 20.43 | 20.42 | 20.28 | 19.81 | 19.2 | 18.69 | (@2

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
g%m=| 18.74 | 1892 | 1928 | 19.76 | 20.15 | 20.37 | 20.43 | 2042 | 20.28 | 19.81 19.2 | 18.69 {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 9a

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

(34)me= | 0.96 | 0.94 | 0.92 | 0.85 | 0.74 | 0.57 | 0.42 | 0.46 | 0.69 | 0.87 | 0.94 | 0.96 | (94
Useful gains, hmGm , W = (94)m x (84)m
(95 | 498.82| 524.77 | 542.8 | 545.62 | 498.99 | 379.39 | 264.09 | 273.84 | 378.04 | 443.64 | 465.59 | 482,59 | (96}

Monthly average external temperature from Table 8
-(95‘;rn=| 43 | 4.9 | 6.5 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 4.2 | (36)

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(971m= |1045.62| 1013.88| 922.19 | 776.68 | 603.38 | 408.69 | 27113 | 284.31 | 439 | 657.44 | 867.23 |1o42.22| (57}

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

(95) i | 406.82| 328.68 | 282 26 | 166.36 | 77.67 | 0 | 0 | 0 | 0 | 159.07 | 289.18 | 416.36 |
ARugPﬂgm'ngggﬂﬁlLZF(s%%?%ion: 1.0.5.9 (SAP 9.92) - http://www.stroma.com Page 6 of 9



SAP WorkSheet: New dwelling design stage

Space heating requirement in kWh/m?/year

Total per year (KWivvear) = Sunt%8) se.r =

2126.4
34.86

98

{89}

) 2 3 A LAY x
SRl

Space heating:

Fraction of space heat from secondary/supplementary system 0
Fraction of space heat from main system(s) {202) = 1 (201} = 1
Fraction of total heating from main system 1 {(204) = {202} x [1 - (203)f = 1
Efficiency of main space heating system 1 100
Efficiency of secondary/supplementary heating system, % 0
| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Dec kWh/year
Space heating requirement (calculated above)
| 206.82 [ 32868 | 28226 [ 16636 [ 7767 | o | o | o | o | 15007 28018 41636 |
(211)m = {[(98)m x (204)] } x 100 =+ (206)
| 406.82| 328.68 | 282.26 | 166.36 | 77.67 | 0 | 0 | 0 | 0 | 159.07 | 289.18 | 416.36
Total (KWhivear) =Sumi(211), | | = 2126.4
Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 + (208)
(215)m--o|o|o|o|o|o|o|o|o|o|o|o
Total W hiyear) =Sum(215), . = 0
Water heating
Output from water heater (calculated above)
| 161.55| 142.09 | 148.52 | 132.16 | 128.81 | 114.07 | 108.59 | 120.49 | 120.7 | 137.09 | 146.19 | 157.34
Efficiency of water heater 100
(_.?1'.7)m:| 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Fuel for water heating, kWh/month
(219)m =_(64)m x 100 = (217)m
{219)m:| 161.55| 142.09 | 14852 | 132.16 | 128.81 | 114.07 | 108.59 | 120.49 | 120.7 | 137.09 | 146.19 | 157.34
Tolal = SuniZ19a), = 1617.61 |
Annual totals kWh/year kWh/year

Space heating fuel used, main system 1

Water heating fuel used

Electricity for pumps, fans and electric keep-hot

aurn of 2308}, . (230q) =

Total electricity for the above, kWh/year
Electricity for lighting

(504
(202)
(204}
(208)

(208}

211

{211}

(215)

(218)
@17

21

Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £/year
Space heating - main system 1 211 x X 0.01 = (2-/;0;
Space heating - main system 2 (213) > |I| X 0.01 = |I|(_\
Space heating - secondary HE « K 001 = II'(?M?.;

AR ma FSAE Z6 T8 Vion: 1.0.5.9 (SAP 9.92) -
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SAP WorkSheet: New dwelling design stage

Water heating (electric off-peak tariff)

High-rate fraction (Table 13, or Appendix F for electric CPSU)

oAy
a5

Py

Low-rate fraction 1.0 - (243} = (244}
High-rate cost (213} 1 {243) x x 0.01 = (245)
Low-rate cost {2193 x {244) x ¥ 0.0% = II|(345-,
Pumps, fans and electric keep-hot 1231} X 0.01 = II'(&J;
(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 001 = 36.55 (250}

Additional standing charges (Table 12)

(251}

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

)

Total energy cost (245} {247 + (250). {254} = 530.38 (255)
Energy cost deflator (Table 12) (2‘56}
Energy cost factor (ECF) [{255) x {256} -+ {{4) + 45.0] = [ 21 Jesn
SAP rating (Section 12) (253‘;

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) @11 x - (2‘31;
Space heating (secondary) {215; « = |I|(263‘;
Water heating 219 x = (2:3.4 ;
Space and water heating (281} + (262} + (285} + (264) = (255:-
Electricity for pumps, fans and electric keep-hot {831} « = |I|(:fa7;
Electricity for lighting (232 = (2%)
Total CO2, kg/year sumt of (265)...(271) = [ 20804 Jiz7z
CO2 emissions per m2 (272) + (4) = (27.3;
El rating (section 14) 274}
Energy Primary P. Energy
kWh/year factor kWh/year
Space heating (main system 1) @211y« 307 = (26'3)
Space heating (secondary) @1s x 3.07 = |I|(2e33;
Energy for water heating {218y » = (264)
Space and water heating (261 + (282) + (260} + (264) = (3@5;
Electricity for pumps, fans and electric keep-hot (231} x 3.07 = |I|(267)
Electricity for lighting {232} « |I| = (268‘;

ARugPﬂgm'ngggﬂﬁlLZF(s%%?%ion: 1.0.5.9 (SAP 9.92) - http://www.stroma.com Page 8 of 9



SAP WorkSheet: New dwelling design stage

‘Total Primary Energy surn of (265].. (271) = 123447 (272}

Primary energy kWh/m?/year (2728) + {4) = 50237 27
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Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.5.9
Printed on 03 November 2020 at 12:28:25

...——=__=_===----<-<>-...-.--

Assessed By: Joe Solti (STRO003946) Building Type: Flat

A

NEW DWELLING DESIGN STAGE Total Floor Area: 50m?2
Site Reference : YI-47 Plot Reference: Y4702

Address : Unit 2, 107 Felpham Way, Felpham, PO22 8QB

Al

Name: Pickup Town Planning
Address :

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

CRRRaREER

Fuel for main heating system: Electricity

Fuel factor: 1.55 (electricity)

Target Carbon Dioxide Emission Rate (TER) 32.37 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER) 42.26 kg/m? Fad
Excess emissions = 9.89 kg/m? 6 %

L ED R and ORE %\\\\\\\\\\X\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ﬁ
Target Fabric Energy Efficiency (TFEE) 58.3 kWh/m?

Dwelling Fabric Energy Efficiency (DFEE) 53.7 kWh/m?

I
Element Average Highest
External wall 0.21 (max. 0.30) 0.36 (max. 0.70) QK
Party wall 0.00 (max. 0.20) - QK
Floor 0.13 (max. 0.25) 0.13 (max. 0.70) QK
Roof 0.17 (max. 0.20) 0.18 (max. 0.35) QK
Openmgs 1.36 (max. 2.00) 1.40 (max. 3.30) OK

i

s
/

ridging calculated from linear thermal transmittances for each ju

&\\\@\5\\“&\\\\\\\\\\\\\\\\\\\\\\\\\\\\&\\&\\\\\\\\\\\\\\\\\N

Air permeability at 50 pascals 5.00 (design value)
Maximum 10.0 QK

/

AR

Main Heating system: Room heaters - electric
Panel, convector or radiant heaters

Secondary heating system: None

- - ...~~~

Hot water Storage: Measured cylinder loss: 1.50 kWh/day
Permitted by DBSCG: 2.10 kWh/day QK

//
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Regulations Compliance Report

Pr|mar pipework insulated: No primary pipework

/

Space heating controls Programmer and appliance thermostats QK
Hot water controls HhY

&%%5&3“@%\\\\\\\\&\&&&&&&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\&%\\§

Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% OK

..

Not applicable

- .-

Overheating risk (South East England): Medium QK
Based on:

Overshading: Average or unknown

Windows facing: East 2.5m?

Roof windows facing: East 2.76m?

Ventilation rate: 4.00

Blinds/curtains: None

===

Party Walls U-value 0 W/m2K

/

/

///”

/

ARugPr%m'ngggﬂﬁuiS%%?%ion: 1.0.5.9 (SAP 9.92) - http://www.stroma.com Page 2 of 2



SAP Input

Ll e

Address: Unit 2, 107 Felpham Way, Felpham, PO22 8QB

Located in: England

Region: South East England

g:FeNc;f assessment: 03 November 2020

Rgzsc;:nceer::l:l;:ete E?av'\:l C()j\\llftranll?)negr jgszlgn stage

Transaction type: New dwelling

Tenure type: Unknown

Related party disclosure: No related party

gvi;ale:t:cla?\?shen is: ?eramig :person/ da\??lcu'atfgulos.z

Floor Location: Floozr area: Storey height:

Ilzi\c/)ic:g a;rza' o . 5\/7 m2 (fraction 0.54) |
...~
Name: Source: Type: Glazing: Argon: Frame:
Nindows (B sapa0iz Wndows ow £, En - 0.05, aoft cont Yoo Aoy
Rooflights (E) Manufacturer Roof Windows low-E, En = 0.05, soft coat Yes PVC-U

II;lame: Gap: Frame Factor: g-value: U-value: Area: No. of Openings:
Windows (5 ommormos o7 043 a S

Rooflights (E) 16mm or more 0.7 0.63 1.3 2.76 1

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

Front Door Wall (common) new West 0 0

Windows (E) Wall (timber frame) East 0 0

Rooflights (E) Roof (pitched) East 1 2.76

Type: Gross area: Openings: Net area: U-value: Ru value: Curtain wall: Kappa:
\I/E\;(eflfr(zz\iit?)ements 12.7 0 12.7 0.21 0 False 150
Wall (timber frame) 23.2 2.5 20.7 0.14 0 False 9
Wall (common) 4.4 0 4.4 0.53 0.9 False 18
Wall (common) new 7.4 1.6 5.8 0.5 0.9 False 14
Roof (flat) 14.9 0 14.9 0.18 0 9
Roof (pitched) 40.8 2.76 38.04 0.17 0 9
ntornel Hements B

ARUN DISTRICT COUNCIL FP/33/21/DOC
Stroma FSAP 2012 Version: 1.0.5.9 (SAP 9.92) - http://www.stroma.com Page 1 of 3



SAP Input

L
Thermal bridges: User-defined (individual PSl-values) Y-Value = 0.1257
Length e yale intels (including other steel lintels)

oo 0 OB S

[Approved] 11.9 0.04 Ei1 Eaves (insulation at rafter level)

[Approved] 2.7 0.24 E12  Gable (insulation at ceiling level)

[Approved] 7.1 0.04 Ei13 Gable (insulation at rafter level)

[Approved] 15.3 0.09 E16  Corner (norma )

fproved 205 05 20 Bisoses oo oty
P Qt&t?&\\\\\\\\\\\\\\&\%\%\%&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\w
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

Maln heatlng Control Programmer and appliance thermostats
Control code: 2603

LAl

Secondary heating system: None

...

Water heating: Electric immersion (on-peak or off-peak)
Water code: 903
Fuel :Electricity
Hot water cylinder
Cylinder volume: 180 litres
Cylinder insulation: Measured loss, 1.5kWh/day
Primary pipework insulation: False
Cylinderstat: True
Cylinder in heated space: True

ARU
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SAP Input

Immersion: Single

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 FP/33/21/DOC
Stroma FSAP 2012 Version: 1.0.5.9 (SAP 9.92) - http://www.stroma.com Page 3 of 3



SAP WorkSheet: New dwelling design stage

Assessor Name: Joe Solti Stroma Number: STRO003946
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.9
Address : Unit 2, 107 Felpham Way, Felpham, PO22 8QB

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

Ground floor ('Ea} X | 207 |(2a} - | 103.25 |(3a)

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

Dwelling volume {(3a)+(30}+{FH{801+{82)+. {30} = 103.25 (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 = (&aj+{8b}H{7a)+(To)+{7e) = 0.19 @
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 0.44 {1
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) = 0.34 (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

0.4 | 0.43 | 0.42 | 0.38 | 0.37 | 0.33 | 0.33 | 0.32 | 0.34 | 0.37 | 0.39 | 0.4 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'(QS&)

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) = IIl(gs,:;1
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

aamd o [ 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)

waomd 0o | o | o | o | o | o | o[ o f o f o f o o] (2ah)

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@')@ 06 | 0.59 | 0.59 | 057 | 057 | 055 | 055 | 055 | 056 | 057 | 057 | 058 | (2415)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

(25;n—:=| 06 | 0.59 | 0.59 | 057 | 057 | 0.55 | 0.55 | 0.55 | 0.56 | 057 | 057 | 0.58 | (25}

\\\\\\}\\:@&tt:&i@&&i@&b&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\*
L T
Doors [ 16 | 2] 14 | =| 204 | (26)

Windows AM14)2 0040 = | 331 @27
Rooflights 2.76 VL3 - 004 = 3.588 (=70}

Floor [ 255 | x| o013 | =[ sa5s | | 20 | [ s10 [em
Walls Typel | 127 | [ o | | 127 | «[ o021 | =] 267 | [ 150 | | 1905 |izw
Walls Type2 | 232 | | 25 | [ 207 | x| o1a | =[ 20 | | o | [ 1863 |eo®
WallsType3 | 44 | | o | [ 44 | «] o3 | <[ 188 | | 18 | [ 702 [e=
WallsType4 | 74 | | 16 | [ 58 | x| osa | =[ 2 | | 14 | [ 812 e
Roof Typel [ 149 | | o | [ 149 | x| o018 | = 208 | | o | [ 1341 [ow
Roof Type2 | 408 | | 27 | | 3804 | «| o017 | =] 647 | [ o | | 34236 |cou
Total area of elements, m? {31
Party wall [ 454 | x| o | = o | | 20 | | 9 [e=
Party floor 245 | 30 | | 735 |(3,.ffa)

Internal wall ** | 9 | | 279 |(32<:j:

* 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) {8)...{30} + (32} = 30.57 {33)
Heat capacity Cm = S(Ax k) {28) {B0) +(32) + (328)..132¢) = 5160.16 (343

Thermal mass parameter (TMP = Cm + TFA) in kd/m2K = {3+ {4} = 103.2 {35}

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

ARugPﬂgmlngggﬁhﬁ'Lfo %WD ersion: 1.0.5.9 (SAP 9.92) - http://www.stroma.com Page 2 0f 8



SAP WorkSheet: New dwelling design stage

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) = 0.05 x (31)

Total fabric heat loss 3%} + {36} =
(38)m = § 23 x {25)m x ()

Oct
19.36

Ventilation heat loss calculated monthly

Feb Mar
20.18 | 20.06

Dec
19.82

Jul
18.85

Nov
19.59

Sep
19.05

Jun
18.85

Aug
18.76

Jan
20.31

Apr
19.47

May
19.36

(38

Heat transfer coefficient, W/K {28)nt = (37) + (IWm

(39)m=| 67.08 | 66.95 | 66.83 | 66.24 | 66.13 | 65.62 | 65.62 | 65.53 | 65.82 | 66.13 | 66.35 | 66.59

Average = Sum(39. 0 /18= 66.24 |(-‘39)
Heat loss parameter (HLP), W/m2K {40 = (3Mm = (4)
(40T | 1.34 | 1.34 | 1.34 | 1.32 | 1.32 | 1.31 | 1.31 | 1.31 | 1.32 | 1.32 | 1.33 | 1.33

Average = SUm(4), /12 1.32 [i0;
Number of days in month (Table 1a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
{41)m= 31 28 31 30 31 30 31 31 30 31 30 31 {41}
Assumed occupancy, N 1.69 {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 | 74.34 | {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)
{4dieme | 81.77 | 78.8 | 75.83 | 72.85 | 69.88 | 66.91 | 66.91 | 69.88 | 72.85 | 75.83 | 78.8 | 81.77

Toial = Sum{44),. o = 892.08 |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} | 121.27 | 106.06 | 109.45 | 95.42 | 91.56 | 79.01 | 73.21 | 84.01 | 85.01 | 99.08 | 108.15 | 117.44

Toial = Sum{4b),. - = 1169.66 |45
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
wsyms [ 1819 | 15.91 | 16.42 | 14.31 | 13.73 | 11.85 | 10.98 | 12.6 | 12.75 | 14.86 | 16.22 | 17.62 | (4863
Water siorage 10Ss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 180 {47}
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): (48
Temperature factor from Table 2b (43
Energy lost from water storage, kWh/year {48) x (4%) = (50}
b) If manufacturer’'s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I| {31}
If community heating see section 4.3
Volume factor from Table 2a 0 (52
Temperature factor from Table 2b 0 {53}
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Energy lost from water storage, kWh/year G v (31 1 (321 K (B3) = 0 (54}
Enter (50) or (54) in (55) 0.9 {58
Water storage loss calculated for each month {58)m = (55) x {41)m

(’56);7'::' 27.9 | 25.2 | 27.9 | 27 | 27.9 | 27 | 27.9 | 27.9 | 27 | 27.9 | 27 | 27.9 | (583

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

gnm=| 279 | 252 | 279 | 27 | 279 | 27 | 279 [ 279 [ 27 | 2ro | 27 | 270 | {57

Primary circuit loss (annual) from Table 3 II' {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).’r3:|0|O|O|O|O|O|O|O|O|O|O|0| (59

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
im0 | o | o | o | o | o | o[ o[ o f of o o] 1)

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
(B2} | 149.17| 131.26 | 137.35 | 122.42 | 119.46 | 106.01 | 101.11 | 111.91 | 112.01 | 126.98 | 135.15 | 145.34 | (82)

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‘>m=|0|o|o|o|o|o|o|o|o|o|o|o| 83}

Output from water heater
{G4)me | 149.17| 131.26 | 137.35 | 122.42 | 119.46 | 106.01 | 101.11 | 111.91 | 112.01 | 126.98 | 135.15 | 145.34

Guiput from water hoater (annsad) o 1498.16 (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 ]
6‘7T~| 62.64 | 55.43 | 58.71 | 53.33 | 52.76 | 47.87 | 46.66 | 50.25 | 49.87 | 55.26 | 57.56 | 61.37 | (863

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

®ayn= [ 101.41 | 101.41 | 101.41 | 101.41 | 101.41 | 10141 | 10141 | 101.41 | 101.41 | 101.41 | 101.41 | 101.41 86}
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

6(7’~| 36.66 | 32.56 | 26.48 | 20.05 | 14.99 | 12.65 | 13.67 | 17.77 | 23.85 | 30.28 | 35.35 | 37.68 | (87}
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(B8)m= | 219.75| 22203 | 216.29 | 204.05 | 188.61 | 1741 | 164.4 | 162.12 | 167.87 | 180.1 | 195.54 | 210.06 | (&58)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

-(eg;m:| 46.83 | 46.83 | 46.83 | 46.83 | 46.83 | 46.83 | 46.83 | 46.83 | 46.83 | 46.83 | 46.83 | 46.83 | 89)
Pumps and fans gains (Table 5a)
(;'mm:|o|o|o|o|o|o|o|o|o|o|o|o| {703
Losses e.g. evaporation (negative values) (Table 5)

(71)m=| 67.6 | 67.6 | 67.6 | 67.6 | 67.6 | 67.6 | 67.6 | 67.6 | 67.6 | 67.6 | 67.6 | 67.6 | 7
Water heating gains (Table 5)

(72;m=| 84.2 | 82.48 | 78.91 | 74.06 | 70.92 | 66.49 | 62.72 | 67.54 | 69.26 | 74.28 | 79.94 | 82.49 | (72
Total internal gains = B8y + [B7m + {88m -+ (B9)m + (7Hm + (Tiym + {72)m

7%m= | 421.24 | 417.71 | 40231 | 378.8 | 355.15 | 333.87 | 321.42 | 328.07 | 341.61 | 365.20 | 391.47 | 410.86 {73;

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
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Orientation: Access Factor Area Flux a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)

Bast  osx| o077 | «[ 25 | x| 1964 | x| oes | «| o7z | =] 1501 |oe
East o[ o077 x 25 | x| ssa2 | x| os3 x 07 | =] 2035 |
East oax[ o7z | x| 25 | x| 6327 | x| o0e | x| 07 | = | 48.34 |78}
Bast o9 o077 | x| 25 | x| 9228 | «x[ o0es |x] o7 | =] s |78
Bast  gex| o077 | x| 25 | <] 11300 |« o0& | x| o7 | =| 841 |om
Bast oo o7z | x| 25 | x| 1577 | x[ o0es | x| o7 | =| s4s |ow
Bast o9 o077 | x| 25 | x| 1022 | x| o0& | x| o7 | =] 82 |ow
East omx[ o077 | «| 25 | x| o468 | x| o0es | «] o7 | = | 72.34 |78
Bast  osx| o077 x 25 | x| 7359 | x| oe3 x 07 | =] se22 |8
East oax[ o7z | x| 25 [ x| 4559 | x| o0es | x| o7 | = | 34.83 |78}
Bast  oox| o077 | x| 25 | «| 2449 | x| o0& | x| o7 | =| 18m  |us
East 8.9x 077 | x| 25 [ = 1615 | «| os3 | ] 07 | = | 12.34 |7
Rooflights .9 1 | x| 278 | x| 2646 | x| o063 | x| 07 | = | 28.99 @2
Rooflights .9 | 1 | <[ 278 | x| s3 | »] oe | «f 07 | = | 58.39 22
Rooflights .5 | 1 | <[ 278 | x| 9166 | »]| o8 | «f 07 | = | 100.41 22
Rooflights .55 | 1 x 276 | x| 13087 | x| o063 x 07 | =] 15322 |2
Rooflights ¢ sx | 1 | x[ 276 | x| 1797 | x| o0e3 | x| o7 | =| 1938 |2
Rooflights .9« | 1 | x| 276 | «| 1863 | «| o0ss | x[ o7 | =] 20116 |ez
Rooflights 5.9« 1 | x| 278 | x| 17381 | x| o0es | x[ o7 | =] 190.4 2
Rooflights o gx | 1 | x| 276 | x| 14557 | x| o0e3 | x| o7 | =| 15046 |
Rooflights .9 | 1 | <[ 278 | x| 10861 | x| o0& | «f 07 | = | 118.98 |82
Rooflights .5 | 1 | <[ 278 | x| 6426 | »]| o83 | «f 0.7 | = | 70.4 22
Rooflights .5 | 1 x 276 | x| 832z | x|  os3 x 0.7 | - | 36.45 |i22;
Rooflights o 9« 1 | »[ 276 | x| 2159 | «[ o0es | x| o7 | - | 23.65 |2
Solar gains in watts, calculated for each month {83)m = Sum{74pm . (BZ)m
@am= | 44 | 87.75 | 148.76 | 223.72 | 280.27 | 289.61 | 274.61 | 231.8 | 175.2 | 105.23 | 55.16 | 35.99 | (833
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(BAyme | 465.24| 505.45 | 551.07 | 602.52 | 635.41 | 623.48 | 596.03 | 559.87 | 516.81 | 470.53 | 446.62 | 446.84 | 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 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
@eym=| 093 | 091 | o087 | 08 07 | o056 | 044 | 048 | o6 | 083 | 09 | o3 (86}
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
-(87‘>rn=| 18.73 | 18.96 | 19.39 | 19.95 | 20.43 | 20.77 | 20.91 | 20.89 | 20.63 | 20.01 | 19.29 | 18.68 | B7;
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
of%*r*ml 19.81 | 19.81 | 19.81 | 19.82 | 19.82 | 19.83 | 19.83 | 19.83 | 19.83 | 19.82 | 19.82 | 19.82 | (88}
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89;m=| 0.92 | 0.9 | 0.85 | 0.77 | 0.65 | 0.49 | 0.34 | 0.38 | 0.59 | 0.79 | 0.89 | 0.92 | (@m
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Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
-(90;rn:| 16.85 | 17.18 | 17.79 | 18.57 | 19.21 | 19.63 | 19.78 | 19.76 | 19.48 | 18.68 | 17.65 | 16.78 {50}

A = Living arsa + (4) = 0.54 (Zh

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
(92}m:| 17.87 | 18.14 | 18.65 | 19.31 | 19.87 | 20.25 | 20.39 | 20.37 | 20.1 | 19.4 | 18.53 | 17.81 | (52)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
9%im=| 1787 | 1814 | 1865 | 19.31 | 19.87 | 2025 | 2039 | 20.37 | 201 19.4 | 1853 | 17.81 (33}

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:

wwaim=| 089 | 087 | 083 | 076 | 065 | o051 | 039 [ 042 [ 061 [ 078 | 087 | 09 | (54}
Useful gains, hmGm , W = (94)m x (84)m

(081 | 41554 | 440.42 | 45721 [ 455.36 | 413.25 | 320.33 | 20082 [ 237.27 | 315.38 | 36732 | 386.49 [ 402,44 | 35)
Monthly average external temperature from Table 8

(%)mzl 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (56}
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

a7y | 909.98 | 886.53 | 812.00 [ 689.75 | 540.46 | 3705 | 24861 [ 260 | 39500 | 58196 | 758.72 [ 906.14 | 7}
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

(38} | 367.87| 299.79 | 264.03 | 168.76 | 94.64 | 0 | 0 | 0 0 159.7 | 268.01 | 374.75

Total per year (kKWihiyear! = Sum(eR) co v = 1997.55 |(93;

Space heating requirement in kWh/m?/year (&39;:

Space heating:

Fraction of space heat from secondary/supplementary system 0 (204}

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)f = 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)
| 367.87| 299.79 | 264.03 | 168.76 | 94.64 | 0 | 0 | 0 | 0 | 159.7 | 268.01 | 374.75 |

(211)m = {[(98)m x (204)] } x 100 + (206) @1%)
| 367.87| 299.79 | 264.03 | 168.76 | 94.64 | 0 | 0 | 0 | 0 | 159.7 | 268.01 | 374.75

Totad (K¥Whi'year =Sumi21 1}:..5,13”.. Z 1997.55 {211}

i

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 =+ (208)
{5;15)m:|0|o|o|o|o|o|o|o|o|o|
Total (Whiyear) =Sum(215) = 0 {215}

g RN [OR 1F2

o|o

Water heating

Output from water heater (calculated above)
14917 | 131.26 | 137.35 | 12242 | 119.46 | 106.01 | 101.11 | 111.91 | 112.01 | 126.98 | 135.15 | 14534

Efficiency of water heater 100 {218)

ISTRICT,
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(217)m=| 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | {217}

Fuel for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219):71-4 149.17| 131.26 | 137.35 | 19242 | 119.46 | 106.01 | 101.11 | 111.91 | 112.01 | 126.98 | 135.15 | 145.34

Total = Symi2193), |, = 1498.16

{219

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 1997.55

Water heating fuel used 1498.16
Electricity for pumps, fans and electric keep-hot

Total electricity for the above, kWh/year sum of {2303}, (230¢) = II' (23t

Electricity for lighting 258.99 {232)

Whyear (Table 1) Syear
Space heating - main system 1 @11y« x 0.01 = (240)
Space heating - main system 2 213 x [ o ]xeo=[ 0 Jem
Space heating - secondary {2155 x X 001 = II"MZ

Water heating (electric off-peak tariff)
High-rate fraction (Table 13, or Appendix F for electric CPSU)

H I
™
P
2

Low-rate fraction 1.0 (243} = (244}
High-rate cost (219) % {243) ¥ X 0.01 = (245;
Low-rate cost {219 X {244) x ¥ D.01 = II"“@
Pumps, fans and electric keep-hot {231 X 00 = E(;’MQ;

(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} 1319 ¥ 0.01 = 3416 (250}

Additional standing charges (Table 12) |I|(251;

Appendix Q items: repeat lines (253) and (254) as needed
Total energy cost (A5} {247) + (250), {254} = 295 24 (255)

Energy cost deflator (Table 12) (255:)
Energy cost factor (ECF) [{255) x {258)] + {{4) + 45.0] = 2.19 {257}
SAP rating (Section 12) (25&2)
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« - (z64)

ARugPr%m'ngggﬂﬁuiS%%?%ion: 1.0.5.9 (SAP 9.92) - http://www.stroma.com Page 7 of 8



SAP WorkSheet: New dwelling design stage

Space and water heating

Electricity for pumps, fans and electric keep-hot 231« =

(]
o
2
i
&
R

)
o
€
N
o
-
n

1814.27 {265}

(267

‘Total Primary Energy sum ¢f {265)...(271) = 11526 91 (272

[ ]
Electricity for lighting (232) 0519 = (2‘3&
Total CO2, kg/year surn of (265) . {271) = (272}
CO2 emissions per m2 (272) + (4) = (373)
El rating (section 14) (274)
Energy Primary P. Energy
kWh/year factor kWh/year
Space heating (main system 1) @11 x 3.07 = (251)
Space heating (secondary) 215y « = |I|(263
Energy for water heating @19 x - (254;
Space and water heating (281) + (262} + (285) + {264) = (265)
Electricity for pumps, fans and electric keep-hot @31 «x 3.07 = |I|(:fa7;
Electricity for lighting 233 x |I| = (6#
|

Primary energy kWh/m?/year {R72) = (4) = 230.54 {273}
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Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.5.9
Printed on 03 November 2020 at 12:28:24

...——=__=_===----<-<>-...-.--

Assessed By: Joe Solti (STRO003946) Building Type: Flat

A

NEW DWELLING DESIGN STAGE Total Floor Area: 62.5m2
Site Reference : YI-47 Plot Reference: Y4703

Address : Unit 3, 107 Felpham Way, Felpham, PO22 8QB

Al

Name: Pickup Town Planning
Address :

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

CRRRaREER

Fuel for main heating system: Electricity

Fuel factor: 1.55 (electricity)

Target Carbon Dioxide Emission Rate (TER) 30.79 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER 14.37 kg/m? QX
e @1&\&\\&\\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\&%

Target Fabric Energy Efficiency (TFEE) 58.4 kWh/m?

Dwelling Fabric Energy Efficiency (DFEE) 54.7 KWh/m?

S
RN

R

Element Average Highest

External wall 0.21 (max. 0.30) 0.34 (max. 0.70) OK
Party wall 0.00 (max. 0.20) - QK
Floor 0.13 (max. 0.25) 0.13 (max. 0.70) QX
Roof 0.16 (max. 0.20) 0.18 (max. 0.35) QK
Openings 1.37 (max. 2.00) 1.40 (max. 3.30) QK

R

Thermal brid lculated from linear thermal transmittances for each ju

@\\\5\\\\\\\\?\\\\\\\&9{9\&[ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\\\W

Air permeability at 50 pascals 5.00 (design value)
Maximum 10.0 QX

R

Main Heating system: Room heaters - electric
Panel, convector or radiant heaters

/’

/

Secondary heating system: None

SRR

Hot water Storage: Measured cylinder loss: 1.50 kWh/day
Permitted by DBSCG: 2.10 kWh/day QR
Primary pipework insulated: No primary pipework
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Regulations Compliance Report

i

Space heating controls Programmer and appliance thermostats QK
Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% QK
Not applicable
Based g:]/:erheatlng risk (South East England): Slight QX
Overshading: Average or unknown
Windows facing: West 3.75mz
Roof windows facing: East 1.84m?
Ventilation rate: 4.00
Blinds/curtains: None
arty Walls U-value m?

Photovoltaic array
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SAP Input

Ll e

Address: Unit 3, 107 Felpham Way, Felpham, PO22 8QB

Located in: England

Region: South East England

g:FeNc;f assessment: 03 November 2020

Rgzsc;:nceer::l:l;:ete E?av'\:l C()j\\llftranll?)negr jgszlgn stage

Transaction type: New dwelling

Tenure type: Unknown

Related party disclosure: No related party

gvi;ale:t:cla?\?shen is: ?eramig :person/ da\??lcu'atfgu;%%

Floor Location: Floor 2area: Storey height:

Ilzi\c/)ic:g a;rza' ” f . 24:5 m?2 (fraction 0.552) |

Name Source: Type: Glazing: Argon: Frame:
Nindows (W) SAPa0IZ Wndows owE B~ 005, soft ot Yoo Aoy
Rooflights (W) Manufacturer Roof Windows low-E, En = 0.05, soft coat Yes PVC-U
II;lame: Gap: Frame Factor: g-value: U-value: Area: No. of Openings:
Windoms (W) ommormoe o7 i a ars

Rooflights (W) 16mm or more 0.7 0.63 1.3 1.84 1

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

Windows (W) Wall (cavity) West 0 0

Rooflights (W) Roof (pitched) East 1 1.84

Type: Gross area: Openings: Net area: U-value: Ru value: Curtain wall: Kappa:
EVX;||er<2aavlitEyl)ements 46.1 3.75 42.35 0.21 0 False 150
Wall (commercial) 8.7 0 8.7 0.22 0 False 18
Wall (common) new 2.9 1.6 1.3 0.5 0.9 False 14
Roof (flat) 10.9 0 10.9 0.18 0 9
Roof (pitched) 16.6 1.84 14.76 0.17 0 9
Roof (void) 38.3 0 38.3 0.15 0 9
ntornel Hements B

ARUN DISTRICT COUNCIL FP/33/21/DOC
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SAP Input

L
Thermal bridges: User-defined (individual PSl-values) Y-Value = 0.0946
Length e yale intels (including other steel lintels)

oo B e

[Approved] 9.2 0.04 Ei1 Eaves (insulation at rafter level)

[Approved] 4.1 0.24 E12  Gable (insulation at ceiling level)

[Approved] 3.6 0.04 Ei13 Gable (insulation at rafter level)

[Approved] 22.6 0.09 Ei6  Corner (normal J)

fproved o5 05 20 Bisoses oo oty
P bbtit?&\\\\\\\\\\\\\\&\%\%\%&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\w
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

Maln heatlng Control Programmer and appliance thermostats
Control code: 2603

LAl

Secondary heating system: None

...

Water heating: Electric immersion (on-peak or off-peak)
Water code: 903
Fuel :Electricity
Hot water cylinder
Cylinder volume: 180 litres
Cylinder insulation: Measured loss, 1.5kWh/day
Primary pipework insulation: False
Cylinderstat: True
Cylinder in heated space: True

ARU
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SAP Input

Immersion: Single

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: 4.5

Tilt of collector: 30°
Overshading: None or very little
Collector Orientation: West

Assess Zero Carbon Home: No

ARUN DISTRICT COUNCIL FP/33/21/DOC
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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: 1.0.5.9
Address : Unit 3, 107 Felpham Way, Felpham, PO22 8QB

Area(m?) Av. Height(m) Volume(m?3)
Ground floor ('Ea) « | 262 |(2a} - | 164.06 |(3a)
Total floor area TFA = (1a)+(1b)+(1¢c)+(1d)+(1e)+.....(1n) 62.5 {4)

Dwelling volume {(3a)+(30}+{FH{801+{82)+. {30} = 164.06 (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)+(T)+{70) = 0.12 &)
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 0.37 {1
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 @0 =1- 0075 x (19 = 0.78 (20}
Infiltration rate incorporating shelter factor {21) = {18) x {(20) = 0.29 (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

0.37 | 0.36 | 0.35 | 0.32 | 0.31 | 0.27 | 0.27 | 0.27 | 0.29 | 0.31 | 0.32 | 0.34 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'(QS&)

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) = IIl(gs,:;1
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

aamd o [ 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)

waomd 0o | o | o | o | o | o | o[ o f o f o f o o] (2ah)

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]

tzacim 057 | 056 | 056 [ o055 | 055 | 054 [ 054 | 054 | 054 | 055 [ 055 | 056 | (243}
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
zsyme | 057 | o056 | o056 | 055 | 055 | 054 | o054 | 054 [ 054 [ 055 | 055 | os6 | (28)
... === ===
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 [ 16 | 2] 14 | =| 204 | (26
Windows 3.75 {14004 = 4.97 {27}
Rooflights 1.84 SUTAT.3 + 0.04) = {270}
Floor [ 206 | x| o013 | =| 388 | | 20 | | se2 [em
Walls Typel | 461 | | 3875 | | 4235 | «| o021 | =[ 889 | | 150 | [ 63525 |ew
WallsType2 | 87 | | o | [ 87 | x| o022 | =[ 1900 | | 18 | [ 1566 |o®
WallsType3 | 29 | | 16 | [ 13 | «] osa | =[ o0as | | 14 | [ 182 [em
Roof Type1 | 109 | [ o | | 108 | x| o1 | = 19 | [ o | | 981 [oo
Roof Type2 | 166 | | 184 | | 1476 | »| o017 | =] 251 | [ o | | 13284 |03
Roof Type3 [ as3 | | o | [ sss | «] o5 | = 5725 | | o | [ 347 |ow
Total area of elements, m?2 {313
Party wall [ 454 | x| o | = o | | 20 | | 9 [e=
Party floor 32,9 [ 30 | [es7.0001]2a)

Internal wall ** | 9 | | 675 |(32<:j:

* 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, W/K = S (A x U) {26)...130} + (32} = (33)

Heat capacity Cm = S(Ax k) HE8).430) + (32) + (32a)...(32e) = 10264.94 (343

Thermal mass parameter (TMP = Cm + TFA) in kd/m2K = {34} + {4) = 164.24 {35}

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
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SAP WorkSheet: New dwelling design stage

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) = 0.05 x (31)

Total fabric heat loss 3%} + {36} =
(38)m = § 23 x {25)m x ()

Oct
29.67

Ventilation heat loss calculated monthly

Feb Mar
30.58 | 30.44

Dec
30.18

Nov
29.92

Jul
29.1

Jun
29.1

Aug
28.99

Sep
29.32

Jan
30.73

Apr
29.79

May
29.67

(38

Heat transfer coefficient, W/K {28)nt = (37) + (IWm

(39)m=| 80.02 | 79.87 | 79.74 | 79.08 | 78.96 | 78.39 | 78.39 | 78.28 | 78.61 | 78.96 | 79.21 | 79.47

Average = Sum{3s). . /12e 79.08 |iz9;
Heat loss parameter (HLP), W/m2K {40 = (3Mm = (4)
(40T | 1.28 | 1.28 | 1.28 | 1.27 | 1.26 | 1.25 | 1.25 | 1.25 | 1.26 | 1.26 | 1.27 | 1.27

Average = SUm(4), /12 1.27 [i0;
Number of days in month (Table 1a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
{41)m= 31 28 31 30 31 30 31 31 30 31 30 31 {41}
Assumed occupancy, N 2.05 {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 | 82.92 | {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)
{44 | 91.21 | 87.9 | 84.58 | 81.26 | 77.94 | 74.63 | 74.63 | 77.94 | 81.26 | 84.58 | 87.9 | 91.21

Total = Surn{44),. . = 995.04 |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} | 135.26| 118.3 | 122.08 | 106.43 | 102.12 | 88.12 | 81.66 | 93.71 | 94.83 | 110.51 | 120.63 | 131

Toial = Sum{4b),. - = 1304.65 |45
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
weym= | 2020 | 17.75 | 18.31 | 15.96 | 15.32 | 13.22 | 12.25 | 14.06 | 14.22 | 16.58 | 18.09 | 19.65 | {486}
Water siorage 10Ss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 180 {47}
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): (48
Temperature factor from Table 2b (43
Energy lost from water storage, kWh/year {48) x (4%) = (50}
b) If manufacturer’'s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I| {31}
If community heating see section 4.3
Volume factor from Table 2a 0 (52
Temperature factor from Table 2b 0 {53}

ARugPﬂgm'ngggﬂﬁlLZF(s%%?%ion: 1.0.5.9 (SAP 9.92) - http://www.stroma.com Page 30f8



SAP WorkSheet: New dwelling design stage

Energy lost from water storage, kWh/year G v (31 1 (321 K (B3) = 0 (54}
Enter (50) or (54) in (55) 0.9 {58
Water storage loss calculated for each month {58)m = (55) x {41)m

(’56);7'::' 27.9 | 25.2 | 27.9 | 27 | 27.9 | 27 | 27.9 | 27.9 | 27 | 27.9 | 27 | 27.9 | (583

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

gnm=| 279 | 252 | 279 | 27 | 279 | 27 | 279 [ 279 [ 27 | 2ro | 27 | 270 | {57

Primary circuit loss (annual) from Table 3 II' {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).’r3:|0|O|O|O|O|O|O|O|O|O|O|0| (59

Combi loss calculated for each month (61)m = (60) =+ 365 x (41)m
im0 | o | o | o | o | o | o[ o[ o f of o o] 1)

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
(6T1m= | 163.16| 1435 | 149.98 | 133.43 | 130.02 | 115.12 | 109.56 | 121.61 | 121.83 | 138.41 | 147.63 | 158.9 | (82}

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‘>m=|0|o|o|o|o|o|o|o|o|o|o|o| 83}

Output from water heater
(G4 m | 163.16| 1435 | 149.98 | 133.43 | 130.02 | 115.12 | 109.56 | 121.61 | 121.83 | 138.41 | 147.63 | 158.9

Cratput from water heater (annuad) . 1633.15 (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 ]
6‘7T~| 67.3 | 595 | 62.91 | 56.99 | 56.28 | 50.9 | 49.47 | 53.48 | 53.13 | 59.06 | 61.71 | 65.88 | (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

{B6rn= | 123.08 | 123.08 | 123.08 | 123.08 | 123.08 | 123.08 | 123.08 | 123.08 | 123.08 | 123.08 | 123.08 | 123.08 (86}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
6«7~~| 46.57 | 41.36 | 33.64 | 25.47 | 19.04 | 16.07 | 17.36 | 22.57 | 30.3 | 38.47 | 44.9 | 47.86 | (&7

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(58)m= | 267.47| 270.25 | 263.25 | 248.36 | 22957 | 211.9 | 200.1 | 197.32 | 204.32 | 219.21 | 238 | 255.67 | &8

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
-(eg;m:| 49.36 | 49.36 | 49.36 | 49.36 | 49.36 | 49.36 | 49.36 | 49.36 | 49.36 | 49.36 | 49.36 | 49.36 | 59}

Pumps and fans gains (Table 5a)
(;’f;»)m:|o|o|o|o|o|o|o|o|o|o|o|o| {703

Losses e.g. evaporation (negative values) (Table 5)
(71jm= | 8205 | -82.05 | -82.05 | -82.05 | -82.05 | -82.05 | -82.05 | -82.05 | -82.05 | 8205 | 8205 [ -8205 | (71}

Water heating gains (Table 5)

(72;m=| 90.45 | 88.54 | 84.56 | 79.15 | 75.64 | 70.7 | 66.49 | 71.88 | 73.79 | 79.39 | 85.71 | 88.54 | (72)
Total internal gains = (B8 + (BT + (88 + (8w + (T3 4 (T + {72)m
(73yme | 494.88 | 49053 | 471.83 | 443.36 | 414.63 | 389.05 | 374.35 | 382.16 | 398.79 | 427.45 | a58.99 | 482.46 (73}

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
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SAP WorkSheet: New dwelling design stage

Orientation: Access Factor Area Flux a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)

West  osx| o077 |« 375 | x| 1964 | x| o0es | «| o7 | =] 2251 J|ao
West  osx| o077 x 375 | x| ssa2 | x| oss x 07 | =] 4403 e
West  oax| o077 | x| s | x| es2z | x| o3 | x| 07 | = | 72,51 [ i20;
West  gox| o077 | x| 375 | x| e228 | x| o0es | x| o7 | =] 1057 |ao
West  aoc| o077 | x| 375 | x| 11300 | «| o0es | x| o7 | =] 12061 |am
West  aox| o077 | x| s | x| 17z | x| o0es | x| 07 | = 13288 |
West  oax| o077 | «[ 375 | x| 11w22 | x| o0es | x| o7 | =] 12632 |eo
West  osx| o077 |« 375 | x| 9468 | x| o0es | «| o7 | =] 1085 |ao
West  omx| 077 x 375 | x| 73se | x| os3 x 07 | =] 843 |0
West  oax| o077 | x| sz | x| 459 | x| oe3 | x| 07 | - | 52.25 [20;
West  gox| o077 | x| 375 | x| 2449 | x| o0es | x| o7 | =] 2807 |eo
West oo« o077 | x| 375 | x| 1615 | x| o0es | x| o7 | =] 1851 |em
Rooflights o.9x | 1 [ x| 18¢ | x| 2646 | x| o0e3 | x| o7 | =| 1933 |e=m
Rooflights .9 | 1 | < 184 | x| s33 | x| oe | «f 07 | = | 38.93 22
Rooflights .5 | 1 | < 184 | x| 9186 | »]| o6 | «f 07 | = | 66.94 22
Rooflights .5 | 1 % 184 | x| 13087 | x[ os3 % 07 | = | 10215 |82
Rooflights ¢.six | 1 | »| 184 | x| 17697 | x| oes | x| 07 | = | 12924 |i82
Rooflights .9« 1 | »[ 18a | x| 136 | «[ o0es | x| o7 | = 1zann |e=
Rooflights i:.9x 1 | x| 184 | x| 17381 | x| o0es | x[ o7 | =] 12693 [e=
Rooflights o9 | 1 | x| 184 | x| 14557 | x| o0es | x| 07 | = | 106.31 @2
Rooflights .9 | 1 | <[ 184 | x| 10861 | x| o0& | «f 07 | = | 79.32 22
Rooflights .5 | 1 | < 184 | x| 6426 | »]| o83 | «f 07 | = | 46.93 22
Rooflights .5 | 1 % 184 | x| 382z | x| os3 % 07 | = | 24.3 |i22;
Rooflights o 9« 1 [ [ 188 | x| 2159 | <[ o0es | x| o7 | - | 15.77 |2
Solar gains in watts, calculated for each month {83)m = Sum{74pm . (BZ)m
@am= | 41.83 | 82.96 | 139.46 | 207.9 | 258.85 | 266.79 | 253.25 | 214.81 | 163.66 | 99.18 | 52.36 | 34.28 | (83}
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(BAyme | 536.71 | 573.49 | 611.29 | 651.27 | 673.48 | 655.84 | 627.59 | 596.97 | 562.45 | 526.63 | 511.36 | 516.74 | 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 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov Dec
@eym=| 097 | 096 | 094 | o089 | o081 | o066 | 052 | os6 | 076 | o091 | o9 | o098 (86}
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
-(87‘>rn=| 19.37 | 19.53 | 19.84 | 20.25 | 20.62 | 20.86 | 20.96 | 20.94 | 20.77 | 20.31 | 19.78 | 19.34 | #7)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
of%*r‘ml 19.86 | 19.86 | 19.86 | 19.87 | 19.87 | 19.88 | 19.88 | 19.88 | 19.87 | 19.87 | 19.87 | 19.86 | (88}
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89;m=| 0.97 | 0.95 | 0.93 | 0.87 | 0.76 | 0.58 | 04 | 0.44 | 0.68 | 0.88 | 0.95 | 0.97 | (@m
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SAP WorkSheet: New dwelling design stage

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
-(90;rn:| 17.73 | 17.96 | 18.4 | 18.98 | 19.47 | 19.77 | 19.86 | 19.85 | 19.67 | 19.08 | 18.32 | 17.68 {50}

HA = Living araa + (4) = 0.55 (Zh

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
{92)m:| 18.64 | 18.83 | 19.2 | 19.68 | 20.1 | 20.37 | 20.46 | 20.45 | 20.28 | 19.76 | 19.13 | 18.6 | (52)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
{9%m= | 1864 | 1883 | 192 | 1968 | 20.1 20.37 | 2046 | 2045 | 2028 | 19.76 | 19.13 | 186 (33}

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:

wwaim=| 096 | 095 | 092 | 086 | 077 | 062 | 046 [ 05 [ 071 [ oss | 094 | 096 | (84
Useful gains, hmGm , W = (94)m x (84)m

(98} rn= | 513.91 | 542.19 | 561.96 | 562.78 | 516.75 | 403.77 | 289.4 | 299.12 | 4015 | 462.15 | 480.81 | 497.02 | {35)
Monthly average external temperature from Table 8

(%)mzl 43 | 4.9 | 65 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (56)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(37 |1147.28| 11127 |1o12.33| 852.68 | 663.45 | 452.61 | 302.85 | 317.24 | 48559 | 723.37 | 95252 |1144.01| 57
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m

(38} | 471.23| 383.38 | 335.08 | 208.73 | 109.15 | 0 | 0 | 0 0 | 19435 | 339.64 | 481.36

Total per year (KiWhiyear = Sum(®8)ce. = 2522.91 |(:’/‘3)

Space heating requirement in kWh/m?/year (&39;:

Space heating:

Fraction of space heat from secondary/supplementary system 0 (204}

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)f = 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)

| 471.23| 383.38 | 335.08 | 208.73 | 109.15 | 0 | 0 | 0 | 0 | 194.35 | 339.64 | 481.36 |
(211)m = {[(98)m x (204)] } x 100 = (206) @1%)
| 471.23| 383.38 | 335.08 | 208.73 | 109.15 | 0 | 0 | 0 | 0 | 194.35 | 339.64 | 481.36

Total (Kahiyoan =Sum(Z11), . o~ 2522.91 @11

i

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 =+ (208)
{5;15)m:|0|o|o|o|o|o|o|o|o|o|
Total (Whiyear) =Sum(215) = 0 {215}

g RN [OR 1F2

o|o

Water heating

Output from water heater (calculated above)
163.16 | 1435 | 149.98 | 133.43 | 130.02 | 115.12 | 109.56 | 121,61 | 121.83 | 138.41 | 147.63 | 158.9

Efficiency of water heater 100 {218)

ISTRICT,
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(217)m=| 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | {217}

Fuel for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219):71-4 163.16| 1435 | 149.98 | 133.43 | 130.02 | 115.12 | 109.56 | 121 61 | 121.83 | 138.41 | 147.63 | 158.9

Total = Sumi219s), ,, = 1633.15 (219)
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1
Water heating fuel used
Electricity for pumps, fans and electric keep-hot
Total electricity for the above, kWh/year sum of {2303} ..(230g) = II'(Q&‘:)
Electricity for lighting (232,‘-
Electricity generated by PVs (233’-)
Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £/year
Space heating - main system 1 211 x 13.19 x 0.0% = 133077 240}

x 0.01 = (2413

I
I

Space heating - main system 2 {213}

Space heating - secondary @218 x x 0.01 = II'(KL,
Water heating (electric off-peak tariff)

High-rate fraction (Table 13, or Appendix F for electric CPSU) (24%)
Low-rate fraction 1.0 {243} = |I| (244)

)

Low-rate cost {219} (244) x x 001 = |I|(:z45;
Pumps, fans and electric keep-hot (231 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 {252) X .01 = (250)
Additional standing charges (Table 12) II'W
one of (223) 1o {2535) %) x 0.01 = (252}
Appendix Q items: repeat lines (253) and (254) as needed
Total energy cost (245)...247) + (250)...(254) = [ 1e049  Jeessy
Energy cost deflator (Table 12) 0.42 (258)
Energy cost factor (ECF) [{255) x {(258)] = H4) + 45.0] = (@57
SAP rating (Section 12) [ o125 esn

Energy Emission factor Emissions
kWh/year kg CO2/year

kg CO2/kWh
Space heating (main system 1) @y x = 1309.39 (26%)
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1 B

—

Space heating (secondary) (215} ¥ 0.519
Water heating 219y % 0519 - 347 61 (264)

Space and water heating (251 4 (282 + (282 + (264) = 2157 {2655)

253}

Electricity for pumps, fans and electric keep-hot {221 » (267

Electricity for lighting {232} « 0.519 = 170.73 (268
Energy saving/generation technologies

ltem 1 0.519 = 169623 |{269)

Total CO2, kg/year sum of (285). {271) = 631.49 (572
CO2 emissions per m? 278 = 4 = 10.1 27
El rating (section 14) (274}
Energy Primary P. Energy
kWh/year factor kWh/year
Space heating (main system 1) 21}« = 7745.34 (261
Space heating (secondary) {R15) x = (263}
Energy for water heating {219; «x = 5013.78 {264}
Space and water heating (281] + (282 + (262} + (284} = 12759.12 {2835)
Electricity for pumps, fans and electric keep-hot 231 3.07 = (267

Electricity for lighting @32} « 1009.91 (268)

Energy saving/generation technologies
ltemn 1 3.07 = -10033.61 (269}

It
1ol B0

‘Total Primary Energy sum of {2651, .{271) = 3735 42 (@72)

Primary energy kWh/m?/year Ry =4 = 59.77 (27a)
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