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1.0 Introduction
3201206239P

An outline application (ref: 3/2011/0247) was submitted to Ribble Valley Borough Council
(RVBC) by Strategic Land Group in March 2011 for a proposed residential development of
54 dwellings (38 private and 16 affordable) at Land off Chapel Close, Low Moor, Clitheroe.
Outline planning permission was granted by RVBC on 15" March 2012.

1.1 Application Background

Planning condition 4 of the ocutline permission states:

4. Prior to commencement of development a scheme identifying how a minimum of 10% of
the energy requirements generated by the development will be achieved by renewable
energy production methods, shall be submitted to and approved in writing by the Local
Planning Authority. The scheme shall then be provided in accordance with the approved
details prior to occupation of the development and thereafter retained

REASON. In order to encourage renewable energy and fo comply with Policy G1 of the
Ribble Valley Districtwide Local Plan.

Taylor Wimpey (Manchester) is now applying to RVBC for reserved matters and has
received a pre-application advice letter from RVBC dated 12 March 2012 (ref:
SW/CMS/RV/2012/ENQ/00052). The letter states that:

Condition 4 requires submission of a scheme identifying how a minimum of 10% of the
energy requirements generated by the development will be achieved by renewable energy
production methods. We discussed the possibility of a joint approach of fabric first and more
visible signs of this i.e. solar thermal roof panels to the most prominent dwellings upon the
site from public vantage points. This approach has been adopted on a site elsewhere within
the borough and provided a technical report is provided to demonstrate that the percentage
to be achieved across the site is greater than 10% as specified in the condition, | consider
this would be an acceptable way forward.

1.2 Purpose of this Document

This document is a Carbon Reduction Report and has been produced by NJL Consulting
(NJL) The purpose of this document is to describe the approach being taken by Taylor
Wimpey to reduce the site-wide energy demand of the proposed development.

The report then aims to demonstrate that a 10% reduction in site-wide energy demand is
achievable in accordance with the requirements of planning condition 4 and the pre-
application advice provided by RVBC

2012-028-002b Page 1
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2.0 Development Proposals

The proposed development is located at Land off Chapel Close, Low Moor, Clitheroe The
site location is shown in Figure 1.1

Figure 1.1 - Pre-development Site with Orientation

The scheme is for the construction of 54 residential dwellings (38 private and 16 affordable)
The private dwellings will be a mixture of three and four-bed detached houses, with the
affordable dwellings comprising a mixture of detached, terraced mews and apartments. The

proposed layout is shown in Figure 1.2

390120623
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Figure 1.2 - Development Proposals, Provisional Layout

Taylor Wimpey intends to design and build the dwellings to address the issue of climate
change along with the need to reduce energy consumption and associated carbon dioxide
emissions. The aim is to achieve a minimum site wide reduction in energy demand of 10%
compared to Building Regulations (Part L, 2010).

This energy demand reduction will primarily be achieved through a fabric-led approach,

increasing the thermal performance of the materials and construction techniques. An
element of renewable energy technology will supplement this approach.

2012-028-002b Page 3
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3.0 Achieving Carbon Reduction

3.1 Taylor Wimpey and Carbon Reducti03 2 0 1 2 0 6 2 9 P

Taylor Wimpey is commiitted to offer new designs and techniques for improving the energy
efficiency of the houses they build. The proposed construction and design specification for
this scheme will deliver dweilings that are inherently efficient and cost effective during
occupation.

Taylor Wimpey will construct these dwellings with material and design specifications which
exceed Building Regulations, Part L. standards in order to reduce energy demand and
associated carbon dioxide emissions. With respect to the air permeability performance
standard, Taylor Wimpey dwellings routinely perform significantly beyond the reguiatory
requirement.

This approach is in accordance with the first principle of the energy hierarchy (see Figure
3 1) which states that reduction in energy demand should be achieved initially by energy
efficiency.

Figure 3.1 — Energy Hierarchy

Reduce the need for energy

o bitdings deslan

iz energy mere efficienty

it ther basdilng

SUpple srorgy trom
renewable sources

3.2 Appreach at Chapel Close, Low Moor, Clitheroe

Taylor Wimpey will deliver the target 10% energy demand reduction compared to a Building
Regulations, Part L (2010) compliant build in accordance with RVBC’s aspirations for the
site.

This will be achieved primarily by enhancing the insulation of the building fabric for all
dwellings at the site, incorporating materials with high thermal performance and careful
construction techniques to ensure low air permeability, thereby limiting heat loss from the
buildings.

2012-028-002b Page 4
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Additionally, seven (13%) of the dwellings at the site will be specified with solar thermal
water heating systems to further reduce energy demand.

It should be noted that this approach was recently accepted by RVBC for Phase 3 of Taylor
Wimpey’s proposed development at Land off Pendle Drive, Calderstones.

3.3 Build Fabric And Thermal Performance

The standard measurement of heat transfer through a given building material or construction
type is the U-value The lower the U-value, the more slowly heat transfers and hence, is lost
out of a building. In buildings, heat loss generally takes effect through:

. Ground Fioor;

. External Walls; P
. Roofs; 320120629
U Doors and windows;

. Thermal Bridging (heat loss through construction joints); and

. Uncontrolled ventilation.

Taylor Wimpey's material selection and build methods which will be incorporated within this
development provide the following benefits:

. Good levels of thermal insulation to heat loss elements;

o Efficient double glazing units and external doors;

o An element of dedicated low energy light fixtures;
° Detailing to limit heat losses through thermal bridging; and

. Detaiiing to limit heat losses through air permeability.

Table 3.1 shows the Taylor Wimpey enhanced specification proposed for this scheme.

2012-028-002b Page 5



Land off Chapel Close, Low Moor Clitheroe N‘ : | L
Carbon Reduction Report el

o YP. N

Table 3.1 - Proposed Material Specification 4 /1
_Construction Elements roposed Syfeckicaion
Ground Floor (W/m°K) 0.15

Ext Wall (W/m’K} 0.25

Roof (W/im°K) 0.11

Windows (W/m’K) 1.4

Doors (W/m°K) 0.55

Air Permeability 5

Thermal Bridge y=0.06

The thermal bridge details are subject to calculation and therefore, the value shown in Table
3 1 is based upon performance of similar properties within the Taylor Wimpey house type
range

The build specification shown in Table 3 1 is significantiy beyond that required by Building
Regulations.

3.4 Solar Thermal

Solar collectors absorb the sun’s energy and typically provide heat for domestic hot water
(although they can also contribute to space heating in some cases, especially when coupled
to under floor heating systems) The system transfers heat from the collectors to storage
tanks Such technology is suited to the UK climate and will work effectively on overcast days
with diffuse sunlight Their efficiency depends upon positioning; ensuring the panels are
orientated approximately due south and mounted between 30° and 50° will deliver good
performance.

As presented in Figure 1 2, the proposed site plan indicates a number of properties will have
correctly orientated and sufficient area of roof space to accommodate solar collectors and
facilitate efficient operation The solar store (hot water cylinder) may be accommodated
within the store cupboard on the first floor of the dwellings.

An example solar thermal specification is presented in Tabfe 3.2 and has been utilised in the
representative SAP calculations for the site.

Table 3.2 — Example Solar Thermal Specification
Wanufactorer | Kingspan Solar

Marvel, Flat Plate 2108
Tribune Solar, 250 litre

It is proposed that solar thermal systems will be incorporated within plots 1, 2, 3, 17, 18, 27
and 28 This equates to 13% of the total number of dwellings proposed for the site.

Each of these units has suitable roof space and is specified with a ‘system boiler’ which
facilitates simple integration of the solar thermal technology to the heating system.

2012-028-002b Page 6
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3.5 SAP Calculations

L

Approved SAP 2009 software (NHER Plan Assessor v54) has been used to generate
representative energy demand models for the proposed development This software
calculates the regulated energy demand of the dwellings and associated carbon dioxide
emissions, in accordance with the requirements of Building Regulations, Part L (2010},

Representative SAP calculations have been undertaken to demonstrate that the RVBC
requirement for a site wide energy demand reduction of at least 10% can be achieved.

Unit type PD410 has been used in the SAP calculations to be representative of the proposed
private dwellings and the Vendor Plots. This unit has been selected as it is the largest of the
Taylor Wimpey private dwellings and therefore, represents a ‘worst case’ scenario in terms
of energy demand.

SAP calculations of RSL unit types J, H, K, L have also been used, along with calculations
for both the ground floor and first floor apartments.

Using the proposed material specification detailed in Table 3 1, energy demand results for
the representative SAP calculations are presented in Table 33 In order to represent a
worst case scenario, a south-east alignment has been used.

Table_3.3 - R_ep_re_senta_ti\(e SAP C |

Detached 9064 8102 133%

(PD410)

Detached with 9064 7894 12.9% 7
solar thermal

{PD410)

Unit H 7478 6655 11.0% 1
Unit J 6046 5529 8.6% 3
Unit K 5257 4897 6.8% 3
Unit L 5941 5327 10.3% 3
Apartment - GF | 5198 4748 8.7% 3
Aparfiment — FF | 4943 4829 8.4% 3
TOTAL 415,937 372,261 10.5% 54

Based on the resuits in Table 3.3, a total site-wide reduction in energy demand of 10.5% is
achievable against a Building Regulations, Part L (2010) compliant build.

Based on the results of the SAP calculations for the representative unit types, the proposed

development at Chapel Close, Low Moor, Clitheroe can be deemed capable of achieving the
requirement for a site-wide 10% reduction in energy demand.

2012-028-002b Page 7
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4.0 Conclusion 3 2 0 1 2 0 6 2 9 P

Taylor Wimpey (Manchester) is applying to Ribble Valley Borough Council (RVBC) for
reserved matters for the proposed residential development of 54 dwellings at Land off
Chapel Close, Low Moor, Clitherce.

Condition 4 of cutline planning permission (ref. 3/2011/0247) requires 10% of the site’s
energy demand to be met through renewable energy sources. However, subsequent pre-
application advice from RVBC (ref. SW/CMS/RV/2012/ENQ/00052) has stated that an
approach that reduces site-wide energy demand by 10% through a combination of fabric
energy efficiency improvements and solar thermal water heating will be acceptable.

This document is a Carbon Reduction Report and has described the building material
specification enhancements and solar thermal water heating proposed by Taylor Wimpey in
order for the development tc achieve the target of a 10% site-wide energy reduction against
Building Regulations, Part L (2010).

SAP calculations have been undertaken for representative unit types with enhanced material
specification and also with integration of soiar thermal water heating. The calculations show
that a total site-wide reduction in energy demand of 10.5% is achievable against a Building
Regulations, Part L (2010) compliant build.

Based on the results of the SAP calculations for the representative unit types, the proposed

development at Chapel Close, Low Moor, Clitheroe can be deemed capable of achieving the
requirement for a site-wide 10% reduction in energy demand.

2012-028-002k Page 8
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NHER

SAP 2009 Worksheet 37 0172 0629, 2

Design - Draft

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed

Mr Laurie Wills 3906

- 10/05/2012

Apartment, 2 bed. First floor Chapel Close, Clitherce, Lancs , BB7

Area {m?) Average storey Volume {m?}

height (m)

Lowest occupied {1a) x {2a) 155.23 {3a)
Total floor area (1a}+{1b) + (1c) + (1d) (1n)= (4)

Dwelling valume (3a) + {3b) + (3¢) + (3d). {3n) = (5)

m? per hour

Number of chimneys II' x40 = |I| {6a)
Number of open flues [::lwl x20= [I] {6b}
~ Number of intermittent fans le x10= lII (7a)
Number of passive vents m x10= II] (7b)
Number of flueless gas fires [ 0o ] xs0= [0 |

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + {73} + (7b) + (7c) = III +{5) = (8)
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16}
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise {18) = (16} (18}
Air permeability value applies if a pressurisation test has been done, or a design or specified vir permeability is being used
Number of sides on which dwelling is sheltered I_I’ (19}
Shelter factor 1-10 075 x {19)] = (20)
Adjusted infiltration rate {18) x (20) = (21)
Infiltration rate modified for monthly wind speed:

jan Feb Mar Apr May Jun Jui Aug Sep Oct Nov Dec

Monthly average wind speed from Table 7
(22)m [ 540 | 510 5.10 4.50 4,10 3.90 3,70 3.70 420 | 450 | 480 [ 510 |

san 12= (22)

Wind Factor {22a)m = (22)m + 4
(22a)m [ 135 1 127 | 127 | 212 | 1202 | o098 | 092 0.92 105 | 112 | 120 | 127 ]

S(22a)1 12= (22a)

Adjusted infiltration rate {allowing for shelter and wind speed) = (21} x {22a)m
{22b)m [ 034 | 032 | 032 | e28 | 026 | o024 | 023 £.23 026 | 028 | o030 | @32 |

5(22b)1. 12 = (22b)
- Calculate effective air change rate for the applicable case:

If mechanical ventilation: air change rate through systemn (23a)
If exhaust air heat pump using Appendix N, {23b) = (23a) x Fmv (equation (N5)}, otherwise (Z3b} = {23a) (23b)

URN: TW - RSL - Apartment version 2
NHER Plan Assessor version 5.4 2
Page 1 SAP version 9 90




If batanced with heat recovery: efficiency in % allowing for in-use factor {7 ?e AU

¢} If whole house extract vantifation or positive input ventilation from outside 7 2 0 6
if (22b)m < 0.5 x (23b), then {24c) = (23b); otherwise {24c) = (22b)m + 0 5 x {23b) F
{24¢)m | o5 | o057 [ o57 | 053 | o051 | o050 | 050 | ¢50 | 051 | 053 | o055 | 057 |(24¢)

Effective air change rate - enter {24a) or (24b) or (24c)} or {24d) in box {25)
(25)m | o5 | o657 [ o057 | o053 | o051 [ o050 [ o050 | os0 | o51 [ 053 | 055 | 057 |(23)

The k-value is the heat capacity per unit areq, see Table 1e

Element Gross Openings, Net area U-value, AxU, x-value, AXK,
Area, m? m? A, m? W/m3K W/K k/m?*K ki/K
Doors [ 18 | x| o055 | =] 1208 | [ na | | NA |26
Window* [ 601 | x| 233 | =] 78 | [ Na | [ NA @7
External wail [ 5367 | x [ 025 | ={ 1342 ] | wa | [ wna (29
External wall [1456 | x [ 023 | =[] 335 | | ~na | | Na ](29)
Roof [ 6720 | x [ 011 | =] 730 | [ ~na | [ wa ]G0
Total area of external elements FA, m? (31)

* for windows ond roof windows, effective window U-value is calculated using formuia 1/[{1/UValue)+0 04] poragraph 3 2
Fabric heat loss, W/K = 3{A x U} {26) {30)+{32)= 33.16 (33)
Heat capacity Cm = ${A x ) {28). (30)+ (32) + (323) (32e)= (34)

Thermal mass parameter {TMP) in kJ/m?2K Calculated separately = 100.00 (35}
Thermat bridges: §{L x W) calculated using Appendix K (36)

if details of thermal bridging are not known then {36) = 0 15 x (31}

Total fabric heat loss (33)+{36) = (37}

Ventilation heat loss calculated monthly £.33 x (25)m x {5}
(38)m | 3010 | 2914 | 204 | 2721 | 2593 | 2561 | 2561 | 2561 | 2625 | 2721 | 2817 | 2014 |(38)

Heat transfer coefficient, W/K (37)m + (38)m
(39)m [ 7186 | 7090 | 7090 | 6898 [ 6769 | 6737 | 6737 | 6737 | 6801 ! 6898 [ 6394 [ 70.90 |

Average = 3(39)1 12/12= (39)

Heat loss parameter (HLP), W/m3K {39)m + (4}
{40)m [ 107 | 106 [ 106 | 1.03 1.01 1.00 1.00 1.00 100 | 103 [ 104 | 106 |

Average=3(40)1 12/12= (40)

kWh/year

Assumed occupancy, N {42}

IFTFA> 139, N=1+1 76 % I1-exp(-0 000349 x {TFA - 13 9)3)] + 0 0013 x (TFA - 13.9)
FTFA€139,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 (43}
Annuol average hot water usage has been reduced by 5% if the dwelling is designed to achieve a water use target of not more than 125 litres
per persen per day {oil 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 1cx (43}
(44)m | 9448 | 9104 [ 8760 | 8437 | 8073 | 7730 | 7730 | 8073 | 8417 | 8760 | 9104 | 5448 |

s(aa)1 12= (44)

Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x Tm/3600 kwWh/month (see Tables 1b, 1c 1d)
{45)m | 140.44 | 12283 { 12675 | 12050 | 106.03 | 9150 [ 8478 | 97.29 [ 9845 | 11474 | 12524 | 136.01 |

s 12- s

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes {46} to (61}
For community heating include distribution loss whether or not hot water tank is present

URN: TW - RSL - Apartment version 2
NHER Plan Assessor version 5 .4 2
Page 2 SAP version 990



@2872062913

Distribution loss 0.15 x (45)m

(46)m [21.07 | 1842 | 1001 | 1658 | 1590 | 1372 | 1272 | 1459 [ 1477 | 1721 | 1879 | 2040 |{46)
Water storage loss:
- a) if manufacturer's declared toss factor is known {kWh/day): {47}
Temperature factor from Table 2b (48}
Energy lost from water storage, kWh/day (47) x (48) (49)

Enter (49) or (54) in (55) (55)

Water storage loss calculated for each month = {55} x (41)m

{56)m [ 1992 | 1799 [ 1092 | 1928 | 1992 | 1928 | 1992 [ 19.92 | 1928 [ 1992 | 19.28 [ 19.92 |(s6)
If cylinder contains dedicated solar storage, = (56)m x [{50) - {H11}] = {50), else = (56})m where (H11} is from Appendix H

(57)m [ 1992 | 1799 [ 1992 | 1928 | 1992 [ 1928 [ 1592 | 19.92 | 1928 | 1992 | 1928 | 19.92 |({57)
Primary circuit loss (annual) from Table 3 {58)

Primary circuit loss for each month (58) + 365 x (41)m
{modified by factor from Table H5 if there is sofar water heating and a cylinder thermostat)
{59)m [ 3058 | 2762 | 3058 | 2959 | 3058 | 2959 | 3058 | 3058 | 2950 | 3058 | 2959 | 3058 |(59)

Combi loss for each month from Table 3a, 3b or 3¢ {enter 'Q" if not a combi boiler)
(61)m [ 000 [ 0oo | ooo [ 000 [ 000 | 000 [ coo | coo | o000 | o000 | ooo | coo |(s1)

Total heat required for water heating calculated for each mornth 0.85 x {45)m + (46}m + {57)m + (59)m + {61}m
{62)m | 19094 | 168.44 | 177.24 | 15937 [ 156.53 | 140.36 | 135.28 | 147.79 | 14732 | 16523 [ 174.11 [ 186.50 |(62)

Solar DHW input calculated using Appendix H {negative quantity) (‘0" entered if no solar contribution to water heating)
(63)m [ o000 | ooo | o000 [ ooo | ooo | o000 | oco | ooo | coo | ooc | oco | oo0 |

B3 12+ (63)
Output from water heater for each month, kWh/month (62}m + (63)m

(64)m [ 190.94 | 168.44 [ 177.24 | 159.37 | 156.53 | 140.36 | 135.28 | 147.79 | 147.32 | 16523 | 174.11 | 186.50 |

s(eaL 12 (64

if (64)m < O then set to

Heat gains from water heating, kWh/month 0.25 x [0.85 x {45}m + (61)m] + 0.8 x [{46)m + (57}m + (59)m]
(65)m 8709 | 7733 | 8254 | 7584 | 7565 | 69.52 | 6859 | 7275 | 71.83 | 7855 | 80.74 | 8562 |{(65)

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

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

Metabolic gains (Table 5), Watts
(66)m [ 13058 | 13058 | 130.58 | 130.58 | 130.58 | 130.58 | 13058 | 130.58 | 130.58 | 130.58 | 13058 [ 13058 | (66)

Lighting gains {calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m [ 4830 | 4290 | 3489 | 2641 | 1975 | 1667 | 18.01 | 2341 [ 3143 | 3990 | 4657 | 49.65 |(67)

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m [ 28459 | 287.54 | 280.10 | 26426 | 244.26 [ 22546 | 21291 | 20995 | 217.40 | 233.24 | 253.24 | 272.03 ] (88}

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
{69)m [ 5023 | 5023 [ 5023 | 5023 [ 5023 [ 5023 | 5023 | 5023 | 5023 | 50.23 | 5023 | 5023 |(69)

Pumps and fans gains {Table 5a)
(70)m [ 1000 | 1000 | 2000 | 1000 | 1000 | 1000 [ 1000 | 1000 [ 1000 | 1000 | 1000 | 1000 |(70)

Losses e g evaporation (hegative values) {Table 5}
(71m | -87.05 | -87.05 | -87.05 | -87.05 | -87.05 | -87.05 | -87.05 | 8705 | -87.05 [ 8705 | -87.05 | -87.05 | {71}

Water heating gains {Table 5)

(72)m [ 117.06 | 11507 | 11094 | 10533 | 10168 | 96.55 | 92.19 | 97.78 | 99.76 [ 10557 | 112.14 | 115.08 | (72
Total internal gains {66)m + (67)m + (68)m + (69)m + (70)m + (71)m + {72)m

{73)m [ 553.71 | 549.28 | 52969 | 499.76 | 469.45 | 44244 | 426.87 [ 434.90 | 452.34 | 48247 | 515.70 | 540.52 | (73)

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

URN: TW - RSL - Apartment version 2
NHER Plan Assessor version 54 2
Page 3 SAP version 9 S0



Yy
20120 »
- Rows (74} to (82) are used 12 times, ane for each month, repeating as needed if there is more than one wind. P 2 9

Detaiis for month of lanuary and annual totols are shown below:

Access factor Aream? Solar flux Wfm? g Specific data FF Specific data Gains (W)
Table 6d or Tahle 6b or Table 6¢
Southeast X X x09x X = (77)
Solar gains in watts, calculated for each month 3{74}m...{82)m
(83)m | 8912 ! 15193 | 20075 | 24669 | 270.17 [ 27424 | 26887 | 25111 | 22145 | 172.50 | 106.85 | 76.16 |(83)
Total gains - internal and sofar (73)m + (83}m
(84)m | 642.84 | 70121 | 730.45 | 746.46 | 739.62 | 71668 | 69574 | 686.01 | 673.79 | 654.97 | 622.56 | 616.68 | (84)

Temperature during heating periods in the living area from Table 9, Th1({"C} 21.00 {85}
lan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area, nl,m (see Table 9a)
(86)m [ os0 | o888 | o084 | o078 | o068 | 054 | 038 | 038 [ o058 [ o076 | 087 | 091 l(ss)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9¢)
{87)m | 1935 | 1358 | 1992 | 2027 | 2064 | 2087 | 2097 | 2096 | 2082 [ 2043 | 1980 | 1940 |(87)

Temperature during heating periods in the living area from Table 8, Th2{"C)
(88)m | 2003 [ 2004 | 2004 | 2006 | 2008 | 2008 | 2008 | 2008 | 2007 | 2006 | 2005 | 2004 ]{s8)

Utilisation factor for gains for rest of dwelling n2,m (see Table 9a)
{89)m | o089 | o8 | 08 | o075 | o064 | 047 | 030 [ 030 | o052 [ 073 | o8 | 089 |(s9)

Mean internal temperature in the rest of dwelling T2 (follow steps 3 1o 7 in Table 9¢)
{90)m | 1786 [ 1819 | 1867 [ 1947 | 1968 | 19.96 | 2006 | 2006 | 1991 | 19.40 | 1852 | 17.94 |(90)

Living area fraction fLA = (4)= (91}

Mean internal temperature for the whole dwelling fLAx T1 +{1 - fLA} x 72
{92)m | 1826 | 1856 | 1900 | 1946 | 1994 [ 2020 | 2030 | 2030 | 2015 | 1968 | 1886 | 1833 |(92)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m | 1811 | 1841 | 1885 [ 1931 | 1979 | 2005 | 2015 | 2015 | 2000 | 1953 | 1871 | 1818 [(93)

lan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

. Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that tim = (93}m and recalculate the utilisation facter for gains using Table 9a)

Utilisation facter for gains, @m

(94)m [ 08 | 083 | 079 | 073 [ o062 | ©47 | 031 [ 031 [ o052 | o071 | 083 | o086 |94
Useful gains, @mGm, W = (94)m x (84)m

{95)m | 554.28 | 584.40 | 575.77 | 544.79 | 459.03 | 33855 | 213.53 | 213.28 | 34869 | 462.01 | 51455 | 533.36 | (95)
Maonthly average external temperature from Table 8

{96)m | 450 | so0 | 680 | 870 | 1170 | 1460 | 3690 | 1690 | 1430 [ 1080 | 700 | 490 |(9)
Heat loss rate for mean internal temperature, Lm, W

(97)m | 977.63 | 950.56 | 854.32 | 731.91 [ 547.45 | 367.51 | 219.20 | 219.14 [ 387.94 [ 602.11 | 818.85 | 941.49 | (97)
Space heating requirement for each month, kWh/month = 0.024 x [(97}m - (95)m] x (41)m

(98)m | 314.97 | 246.06 | 20724 | 13472 | e578 | 600 | o00c [ o000 | o0.00 | 10424 | 219.10 | 303.65 |

Total per year (kWh/year) = $(98)1 5,10 12= (98)

- Space heating requirement in kWh/m?/year (98) + {4) (9%)

Space heating:

Fraction of space heating from secondary/suppiementary system {Table 11} (201}
Fraction of space heating from main system(s} 1-(201) (202)

Fraction of main heating from main system 2 {203)
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Fraction of total space heat from main system & (202) x {1 - (203]]

629P

Fraction of total space heat from main system 2 {202) x (203} {205)
Efficiency of main space heating system 1 (%} {206)
* {from database or Table 4a/4b, adjusted where appropriate by the amount shown in the 'space efficiency adjustment’ column of Table 4c)
Jan Feb Mar Apr May Jun Jui Aug Sep Oct Nov Dec

Space heating requirement, kWh/month (as calculated above)

{98}m ["314.97 | 24606 | 20724 | 13472 | 6578 | 000 | 000 [ 000 | 040 [ 10424 | 219.10 | 303.65 |
Space heating fuel (main heating system 1), kWh/month = (98)m x {204) x 100 + (206)

{213)m [336.87 | 263.17 | 22165 | 14409 | 7036 | 000 | 000 | 000 | o000 [ 11149 [ 23433 | 324.76 |

Total per year (kWh/year) =3(211)1 5,10..12= 17086.70 (211)

Water heating:

~ Output from water heater, kwh/month (calculated above)
(64)m [[190.94 | 168.44 | 177.24 | 159.37 | 15653 | 14036 | 135.28 | 147.79 | 147.32 [ 165.23 [ 174.11 | 18650 |

stean 12- 69

83.62 | 8543 | 8611 |

. Efficiency of water heater per month
{217)m [ 8614 | 8582 | 8523 | 8437 | 8269 | 79.80 | 79.80 | 79.80 [ 79.80

Fuel for water heating, XWh/menth = (64)m x 100 = (217}m
(219)m [22165 | 196.26 | 207.96 | 188.89 | 189.20 | 175.89 | 169.52 | 18520 | 184.61 | 197.59 | 203.81 | 216.60 |

Total per year (kWh/year) = 3(219)1 12 = 2337.27 {219}

Annual Totals Summary: kWh/year kwh/year
Space heating fuel used, main system 1 1706.70 (211)

Water heating fuel used 2337.27 (21%)

Electricity for pumps, fans and electric keep-hot (Table 4f}:

mechanical ventilation fans - balancad, extract or positive input from outside (230a)
warm air heating system fans (230b)
central heating pump (230c)
oit boiler pump ' 0.00 (230d}
boiler flue fan _ 45.00 (230e)
maintaining electric keep-hot facility far gas combi boiler ' 0.00 (230f}
pump for solar water heating _ 0.00 (230g}
Total electricity for the above 5(230a) (230g) (231)
Electricity for lighting (calculated in Appendix L): (232)
Fuel kWh/year Fuel price Fuel cost £/year
{Table 12)
Space heating - main system 1 X xQ01= (240)
Water heating cost (other fuel} X x001= {247)
Pumps, fans and electric keep-hot X x001= (249)
Energy for lighting X x001= {250)
Additional standing charges {Table 12} {251}

Total energy cost (240) (242) +(245)  (254) 298.55 {255)

Energy cost deflator {Table 12) {256}

Energy cost factor (ECF) [{255) x (256)] + [(4) + 45 0] = {257)
SAP value 82.55
SAP rating (258)
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Energy Emissions Emissions

kWh/year Factor (kgCO2/year)

Space heating - main system 1 X = {261)
water hestin ’ - s Juse
Space and water heating {261) + (262) + (263) + (264} = (265}
Pumps, fans and electric keep-hot X = (267}
Total carbon dioxide emissions s(261) {271)= (272)
Dwelling carbon dioxide emissions rate (272) + (4) = (273)
El vatue

El rating (see section 14) (274)

Energy Primary Energy Primary Energy
kWh/year Factor
Space heating - main system 1 X = (261*}
Water heating x - (264°)
Space and water heating (261%) + (262%) + (263*) + (264*) = (265%)
Pumps, fans and electric keep-hot X = {267%)
Lt x : ss)
Total primary energy kWh/year 5(261%) (271%)= (272%)
Primary energy kWh/m2/year (272%)+ (4} = (273%)
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- SAP 2009 Worksheet
Design - Draft

This design submission has been carried out using Appraved SAP software It has been prepared from plans and specifications and may not reflect the
property as constructed

Mr Laurie Witls 3906

10/05/2012

Apartment, 2 bed Ground floor Chapel Close, Clitheroe, Lancs , BBY

Area (m?} Average storey Volume (m?)
height (m)

Lowest occupied (1) (2a) = (3a)

Total floor area {1a) + (1b) + [1¢) + (1d) .{1n)= (4)
Dwelling volume (3a) + (3b) + (3¢) + (3d) (3n) = (5)

m? per hour

Number of chimneays |I| x40 = [i] (6a)
Number of ogen flues II‘ x20= E (6b)
Number of intermittent fans [I] x10= EI' (7a)
Number of passive vents E x10= i} (7b)
Number of flueless gas fires lI] x40= lI] (7c)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (5b) + (7a) + {7b) + (7c) = [I’ +(5)= (8)
If @ pressurisation test has been carried out or is intended, proceed ta (17), otherwise continue from (9) to (16)

Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area {17)
If based on air permeability value, then {18) = [(17) + 20] + (B), otherwise {18) = (16} {18)
Air permeability value applies if a pressurisation test has been done, or a design or specified air permeability is being used

Number of sides an which dwelling is sheltered E {19}
Shelter factor 1-[0075 x (19)] = (20)
Adjusted infiltration rate (18) x {20) = (21}

Infiltraticn rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Monthly average wind speed from Table 7
{22)m [ 540 [ 510 5.10 4.50 4.10 3.90 3.70 3.70 420 | 450 | 480 | 510 |

32211 12= (22)

Wind Factor (22a)m = {22)m + 4
(22a)m [ 135 | 127 127 | 112 [ 102 | 098 | 092 | 092 105 | 112 | 120 | 127 |

3(22a)1. 12 = (22a)

Adjusted infiltration rate (allowing for shelter and wind speed) = (21) x (22a)m
(22b)m 034 | 032 | 032 | 028 | 026 | 024 | 023 0.23 026 | 028 | 030 | 032 |

S(22b)1. 12= (22b)

Calculate effective air change rate for the applicable case:

If mechanical ventilation: air change rate through sysiem {23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation {N5)), otherwise (23b) = (233) {23b)
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If balanced with heat recovery: efficiency in % allowing for in-use factor {from 73e 4Q= O 1 2 O 6 ? E , M {23c)
Tormm
Sy 1

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)
{24¢)m 059 | 057 | 057 | 053 | 051 ] 050 | 050 | 050 | 051 | 053 | 055 | 057 |{24c

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

(25)m 059 | 057 | 057 | 053 | 051 ] 050 | 050 | 050 | 051 | 053 | 055 | 057 [{25)

The k-value is the heat capacity per unit areg, see Table 1e

Efement Gross Openings, Net area U-value, AxU, K-value, Axk,
Area, m? m? A, m? W/m2K W/K ki/m2K kifK
Doors {189 | x [ 055 | =1{ 1204 | [ NA | [ nNA |26
Window* (601 | x[ 133 | =f 79 | [ wa | [ wa (@
Ground floor [6720 | x [ 015 | =0 1008 ] [ wa | [ nA [(289)
External wall (5367 | x [ 025 | =0[ 1342 ] [ NA | [ Na |(29)
External wall [1456 | x [ 023 | =[ 33 | | NA | [ NA {(29)
Total area of external elements FA, m? {31}
* for windows and roof windows, effective window U-value is colculated using formula 1/[(1/UValue)+0.04] poragraph 3.2
Fabric heat loss, W/K = S{A x U} (26) (30} +(32) = (33)
. Heat capacity Cm = S(A x k) (28) {30) +(32) + (32a) . (32e) = (34)
Thermal mass parameter (TMP} in ki/m2K Calcuiated separately = (35}
Thermal bridges: (L x W) calculated using Appendix K {36}

if details of thermal bridging are not known then (36) =0 15 x (31}
Total fabric heat loss {33) + ({36} = 44.45 (37}

Ventilation heat loss calculated monthly ©.33 x (25)m x (5)
(38)m (73010 | 2914 | 2914 | 2721 | 2593 | 2561 | 2561 | 2561 | 2625 | 27.21 | 2817 | 2914 |(38)

Heat transfer coefficient, W/K {37)m + {38}m
(39)m 7454 | 7358 | 7358 | 7166 | 7038 | 70.06 | 7006 | 70.06 | 7070 | 7166 | 7262 | 73.58 |

Average = 3(39)1 12/12= 71.88 (39)

Heat loss parameter (HLP), W/m?K (39)m + (4)
(40)m [[(111 | 110 [ 110 | 107 1.05 1.04 1.04 1.04 105 | 107 | 108 | 110 |

Average = 3(40)1 12/12= (40)

kWh/year

Assumed occupancy, N (42)

FTFA>139, N=1+176x[1-exp(-0.000349 x {TFA-139)%)1+ 00013 x (TFA- 13 9)

fTFA<139,N=1
Annual average hot water usage in litres per day Vd,average = {25 x N) + 36 85.89 {43}

" Annual overage hot water usage has been reduced by 5% if the dwelling is designed to achieve a water use target of not more than 125 litres

per person per day (oll 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 1c x {43)
(44)m 9448 | 9104 | 87.60 | 8417 | 8073 | 77.30 | 7730 | 8073 | 8417 | 87.60 | 9104 | 9448 |

staan 12- ()

Energy content of hot water usad - calculated monthly = 4.190 x Vd,m x nm x Tm/3600 kwWh/month {see Tables 1b, 1c 1d)
{45)m [140.44 | 122.83 | 12675 | 11050 | 106.03 | 9150 | 84.78 | 97.29 | 9845 | 11474 | 12524 [ 136.01 |

2451 122 (45)

If instantaneous water heating ot point of use (no hot water storage), enter 0 in boxes (46) to (61)
For community heating include distribution loss whether or not hot water tank is present
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320120829P

Distribution loss 0.15 x (45)m

{46)m 2007 | 1842 | 1501 | 1658 | 1590 | 1372 | 1272 | 459 | 1477 [ 17.21 | 1879 | 20.40 | (46}
Water storage loss:
a) if manufacturer's declared loss factor is known (kWh/day): {47
Temperature factor from Table 2b {48)
Energy lost from water storage, kWh/day {47)x (48) {49]

Enter (49) or (54} in (55) {55)

Water storage loss cafeulated for each month = (55) x {(41)m

(56}m (1992 | 1799 | 1992 | 1928 | 1992 | 19.28 | 1992 | 1992 | 19.28 [ 19.92 [ 1928 | 1992 |{56)
If cylinder contains dedicated selar storage, = (56)m x [(50) - {H11)] + {50), else = {56)m where (H11) is from Appendix H

{57}m 1992 | 1799 | 1992 | 1928 | 1992 | 19.28 | 19.82 | 19.92 | 19.28 [ 19.92 [ 1978 [ 1992 |{(57)
Primary circuit loss {annuai) from Table 3 (58)

Primary circuit loss for each month (58) + 365 x {41}m
{modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
(59)m 3058 | 2762 | 3058 | 2059 | 3058 | 2059 | 3058 | 30.58 | 29.59 | 3058 [ 2959 | 3058 |(59)

Combi loss for each month from Table 3a, 3b or 3c (enter '0" If not a combi boiler)
(61)m o000 | 000 | 000 | 000 | coo | 000 | 000 ] 006 | 000 [ 000 [ 000 [ o000 |(61)

Total heat required for water heating calculated for each month 0.85 x {45)m + {46)m + (57)m + (59)m + {61)m
(62)m 19004 | 168.44 | 177.24 | 159.37 | 156.53 | 140.36 | 135.28 | 14779 | 147.32 | 165.23

174.11 | 18650 | (62)

Solar DHW input calculated using Appendix H (negative gquantity) ('0" entered if no salar contribution to water heating)
(63)m T oo00 [ 000 | 000 | 000 | 000 | 000 | 000 ] 000 | 0.00 [ 000 | 000 | o000 |

3631 12 (63)

Output from water heater for each month, kwh/month (62)m + (63)m
(64)m (19094 | 168.44 | 177.24 | 159.37 | 156.53 | 140.36 | 135.28 | 14779 | 14732 | 165.23 | 174.11 | 186.50 |

S(ea)1 12= (64)

if (64)m < O then setto O
Heat gains from water heating, kWh/month 0.25 x [0.85 x {45)m + (61)m] + 0.8 » [(46)m + (57)m + {58)m]
(65)m [a709 | 7733 | 8254 | 7584 | 7565 | 6952 | 6859 | 7275 | 7183 | 78.55 [ 8074 | 8562 |(65)

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

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

Metabolic gains (Table 5}, Watts
(66)m 13058 | 13058 | 13058 | 13058 | 130.58 | 130.58 | 130.58 | 130.58 | 130.58 | 130.58 [ 13058 [ 13058 | (66}

lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m (4830 | 4290 | 34.89 | 2641 | 1975 | 1667 | 18.01 | 2341 [ 3143 | 3990 [ 4657 | 49.65 | (67)

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m [284.59 | 287.54 | 280.10 | 264.26 | 24426 | 225.46 | 21281 | 209.95 | 217.40 [ 233.24 | 253.24 | 272.03 | (68)

Cooking gains {calculated in Appendix L, equation L15 or L15a), also see Table 5
{69)m 5023 | 5023 | 5023 | 5023 | 5023 | 5023 | 5023 | 5023 | 50.23 | 50.23 [ 5023 [ 5023 |{69)

Pumps and fans gains (Table 5a) .
{70)m 1000 | 1000 | 1000 | 1000 | 10006 | 1000 | 1000 | 10.00 [ 1000 | 10.00 [ 1000 [ 1000 |{70)

Losses e g evaporation (negative values) (Table 5}
{71)m [7.05 | 87.05 | -87.05 | -87.05 | -87.05 | -87.05 | -87.05 | -87.05 [ -87.05 | -87.05 [ -87.05 | -87.05 |(71)

Water heating gains {Table 5)
{72)m [117.06 | 11507 | 11094 | 10533 | 10168 | 9655 | 9218 | 97.78 [ 9976 | 10557 | 112.14 | 115.08 |(72)

Total internal gains {66)m + (67)m + {68}m + (69)m + (70)m + (71)m + (72)m
(73)m [553.71 | 549.28 | 52069 | 489.76 | 469.45 | 442.44 | 426.87 | 434.90 | 452.34 | 48247 [ 51570 | s40.52 | (73)

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation
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Rows {74) to (82} are used 12 times, one for each month, repeating as needed if there is more thoZne Qdovlypz O 6 2 9 P

Details for month of January and annual totals are shown below:

Access factor Area m? Solar flux W/m? g Specific data FF Specific data Gains (W)
Table 6d or Tabie 6b or Table 6¢
Southwest x x x09x x = [326 o9
southeast X x x09x x = )
Solar gains in watts, calculated for each month 3{74)m...(82)m
{83)m [ 8912 [ 15193 [ 20075 [ 246.60 | 27017 | 274.24 | 268.87 [ 25111 | 22145 | 17250 | 106.85 | 76.16 | (83}

Total gains - internai and solar {73)m + (83}m

(84)m } 642.84 | 701.21 | 730.45 | 746.46 | 739.62 | 716.68 | 69574 | 6856.01 | 673.79 | 654.97 | 622.56 | 616.68 | (84)

Temperature during heating periods in the living area from Table 9, Th1{'C) (85)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utitisation factor for gains for living area, n1,m {see Table 9a)

(86)m ! 091 | 088 | o84 | 079 | 069 [ o055 [ 039 [ o040 [ o060 | 077 | o088 | o091 |86
Mean internal temp of living area T2 (steps 3 to 7 in Table 9¢)

(87)m [ 1926 | 1949 | 1984 | 2020 | 2060 | 2085 | 2096 | 2096 | 2080 | 2038 | 1972 | 19.31 | (87
Temperature during heating periods in the living area from Table 9, Th2{"C}

{88)m [ 2000 | 2001 [ 2001 | 2003 | 2005 | 2005 [ 2005 | 2005 | 2004 | 2003 [ 2002 | 2001 |88
Utitisatien facter for gains for rest of dwelling n2,m (see Table 9a)

(89)m | 089 | o087 | o082 | o076 | o065 | o048 | 031 | 031 | 053 | o074 | 08 | 090 |(89)
viean internal temperature in the rest of dwelling T2 {follow steps 3 to 7 in Table 9¢}

{90)m [ 1771 | 1804 [ 1854 | 1906 [ 1960 | 19.91 [ 2002 [ 2002 | 1985 [ 1931 | 1838 [ 17.79 ] (90)
Living area fraction fLA +{4)= (91)
Mean internal temperature for the whole dwelling fLAx T2 +{1 - fLA) x T2

{92ym [ 1812 | 1843 | 1888 | 1936 | 19.87 | 2016 [ 2027 | 2027 | 2011 | 1960 | 1874 | 1820 |(92)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m 1797 | 1828 | 1873 | 1921 [ 1972 | 2001 [ 2012 | 2012 | 1996 | 1945 | 1859 | 1805 |(93)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Set Ti to the mean internal temperature cbtained at step 11 of Table 9b, so that tim = {93)m and recalculate the utilisation factor for gains using Table 9a)

Utilisation factor for gains, Bm

{54)m [ o086 | 084 | 079 | o7va | o063 | o048 | 031 | 032 | 053 | o070 | 083 | o087 |(9)
Useful gains, BmGm, W = {84)m x {84)m

{95)m | 55551 | 586.37 | 578.73 | 549.20 | 465.38 [ 345.67 | 219.10 | 21881 | 355.13 [ 466.21 | 516.45 | 534.54 | (95)
Monthly average external temperature from Yable 8

(96)m | 450 | 500 | 68 | 870 | 1170 | 1460 | 1630 | 1690 | 1430 | 1080 | 700 | 490 |(9%6)
Heat loss rate for mean internal temperature, Lm, W

{97}m | 1004.16 | 976.93 | 878.21 | 753.39 | 564.37 | 379.19 | 22592 [ 225.85 | 399.96 | 619.71 | 841.82 | 967.41 | (97)
Space heating requirement for each month, kWh/month = 0.024 x [(97}m - {95)m] x {(41}m

(98)m | 333.80 [ 262.46 [ 222.81 [ 14701 | 7365 | 000 | 000 | 000 | 000 | 11421 [ 23427 [ 322.06 |

Total per year (kWh/year) =5(98)1 5,10..12= (98}

Space heating requirement in kWh/m?*/year (98} = {4) {99}

Space heating:

Fraction of space heating from secondary/supplementary system (Table 11) {201)
Fraction of space heating from main system({s) 1-(201) m (202)
Fraction of main heating from main system 2 (203)
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320
Fraction of total space heat from main system 1 {282} x [1 - (203}] 1. {22 O 6 2 9 P

Fraction of total space heat from main system 2 (202} x (203) {205)
Efficiency of main space heating system 1 {%) {206)
(from database or Table 40/4b, adjusted where appropriate by the amount shown in the 'space efficiency adjustment’ column of Table 4c)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating requirement, kWh/month (as calculated above)
{38)m [7333.80 | 262.46 | 22281 | 147.01 | 7365 | 000 | 000 | 000 | 000 [ 11421 | 23427 | 322.06 |

Space heating fuel {main heating system 1), kWh/month = (98)m x (204) x 100 + (206}
{211)m [T357.00 | 280.71 | 23830 | 15724 | 7877 | 000 | ©00 | 000 | 000 [ 12215 | 250.56 | 344.44 |

Total per year (kWh/year) = 3{(211)1 5,10 12= 1829.16 {211)

Water heating:

Output from water heater, kWh/month (calculated above)
{64)m 190.04 | 168.44 | 177.24 | 159.37 | 156,53 | 140.36 | 135.28 | 147.79 | 147.32 | 16523 [ 174.11 | 186.50 |

stoa 12- e

Efficiency of water heater per month
{217)m [T86.29 | 8599 | 8543 | 8460 | 8294 | 7980 | 7980 | 79.80 | 79.80 | 83.85 | 856l | 26.26 |

Fuel for water heating, kWh/month = {64)m x 100 + (217)m
{219)m [ 22127 | 195.87 | 207.48 | 188.38 | 188.73 | 175.89 | 169.52 | 18520 | 184.61 | 157.05 | 203.39 | 216.22 |

Total per year (kWh/year} = §(219])1 12= 2333.62 {219)

Annual Totals Summary: kWh/year kWh/year

Space heating fuel used, main system 1 {211)
Water heating fuel used (219)
Electricity for pumps, fans and electric keep-hot (Table 4f):

mechanical ventilation fans - balanced, extract or positive input from outside {230a)

warm air heating system fans 0.00 {230b)
central heating pump 130.00 {230¢)

oil boiler pump (230d)
boiler flue fan l_T_L— (230e)
maintaining electric keep-hot facility for gas combi boiler LO_T (230f)
pump for solar water heating {230g)
Total electricity for the above 3{230a). (230g) (231)
Electricity for lighting {calculated in Appendix L): (232)
Fue! kWh/year Fuel price Fuel cost £/year
{Table 12)
Space heating - main system 1 X x{01= (240}
Water heating cost {other fuef) X x001= (247}
Pumps, fans and electric keep-hot X x001= (249)
Energy for lighting X X0 01= (250)
Additional standing charges (Table 12) (251)
Total energy cost (240) (242) +{245) (254) (255)
Energy cost deflator {Table 12} {258)
Energy cost factor (ECF) [(255) x (256)] = [(4) + 45 0] = (257)
SAP value
SAP rating (258)
SAP band
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Space heating - main system 1
Water heating

Space and water heating

Pumps, fans and electric keep-hot
Lighting

Total carbon dioxide emissions

Dwelling carbon dioxide emissions rate

El vaiue
El rating {see section 14)

El band

Energy
kWh/year

1825.16
2333.62

245.67
341.22

Emissions
Factor

0.198

Emissions
{kgCQ2/year)

= 362.17 (261)
= 462.06 (264)

{261) + (262) + (263) + (264} = (265)

0.517
0.517

= s
= st

S(261) (271) = 1272)

o+ @

(274)

Space heating - main system 1
Water heating

Space and water heating

Pumps, fans and elactric keep-hot
Lighting

Total primary energy kWh/year
Primary energy kWh/m2/year

Energy
kWh/year

1825.16
2333.62

245.07
341.22

Primary Energy
Factor

1.02
1.02

Primary Energy

= 1865.75 (261%*)
= 2380.29 (264%)

(261%) + (262*} + (263} +{264*) = (265%)

2.92
2.92

= 715.61 (267%)
= 996.37 (268%)

3(261%). (271%)= (272%)

(272%) + (4} = (273%)

Page 6
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SAP 2009 Worksheet
Design - Draft

This design submission has been carried out using Approved SAP software It has been prepared from plans and specifications and may not reflect the
property as constructed

Mr Laurie Wills 3906

10/05/2012

Type L - single storey, 2 bed Chapet Close , Clitheroe, Lancs, BB7

Area (m?) Average storey Volume {m?)

height (m)
towest occupied (la) «x {2a} {3a}
Total floor area {1a} + (1b) + (1c) + {1d) (In)= (4)

Dwelling volume (3a) + {3b) + (3c} + (3d) (3n)= {5

I

m? per hour

Number of chimneys II’ x40 = II’ (6a)
Number of open flues Iil %x20= i' (6b)
Number of intermittent fans III x10= II} (7a)
Number of passive vents II} x10= [I} (7b)
Number of flueless gas fires ‘E x40 = [i] {7¢}

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + {&b) + (Fa) + (7b} + {Fc) = [I] +{5)= (8}
If o pressurisation test has been corried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area (17}
If based on air permeability value, then {18) = {{17) = 20] + (8), otherwise (18] = (16} (18}
Air permeability vaiue applies if @ pressurisation test has been done, or a design or specified air permeability Is being used

Number of sides on which dwelling is sheltered III (19}
Shelter factor 1-[0075 x (19)] = (20)
Adjusted infiltration rate (18) x{20) = {23}

Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Meonthly average wind speed from Table 7
(22)m [ 540 | 510 | 510 4.50 4.10 3.90 3.70 3.70 420 | 450 | 480 | 510 |

S(22)1 .12 (22)

Wind Factor (22a)m = {22)m + 4
(22a)m [ 235 [ 127 127 | 112 | 102 | 098 | 092 0.92 105 [ 112 | 120 [ 127 |

S(22a)1. 12 = (22a)

Adjusted infiltration rate (allowing for shelter and wind speed) = {21} x {22a)m
(22b}m [ 034 | 032 | 032 | 028 | 026 | 024 | 023 0.23 026 | 028 | 030 | 032 |

3(22b)1..12= (226)
Calculate effective air change rate for the applicable case:

If mechanical ventilation: air change rate through system (23a)
If exhaust air heat pump using Appendix N, {23b) = (23a) x Fmv (equation [N5}}, otherwise {23b) = {232} (23b)
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If balanced with heat recovery: efficiency in % allowing for in-use factor (from le 4 _ {23c)
¢ If whole house extract ventitation or positive input ventilation from outside O ', 2 O
if {22bym < 0 5 x (23b), then (24¢) = (23b); otherwise (24c) = (22b)m + 0 5x (23b)
(24c)m [[o55 | o057 | 657 | 053 | 051 | 050 [ 050 0.50 0.51 0.53 0.55 0.57 | (24c)

Effective air change rate - enter (24a) or {24b) or {24c) or (24d} in box {25)
(25)m 058 [ 057 | 057 | 055 | 051 | 050 | 050 | 050 | 051 | 053 [ 055 [ 057 |25

The k-value is the heat capacity per unit area, see Table le

Element Gross Openings, Net area U-value, AxU, k-value, AXK,

Area, m? m? A, m? W/m2K W/K kifm2K kJ/K
Doors 189 | x[ o055 | =[ 304 | [ wa | [ wnA |26
Window* 91z | x [ 13 | =[1220 | [ wA | [ wa |27
Ground floor [e580 | x [ 015 | = [ 987 | [ nAa | [ na |(28a
External wall (6443 | x [ 025 | =[ 1611 | [ wna | [ wa |
Roof [e580 | x [ 011 | =[ 724 | [ wa | [ wnA |30

Total area of external elements 3A, m? {31)
* for windows and roof windows, effective window U-value is calculated using formula 1/1{1/UValue)+0 04] paragraph 3 2

Fabric heat oss, W/K = (A x U) {26) (30} +(32) = (33)

Heat capacity Cm = S{A x k) (28) (30)+ (32} +(323) (32¢)= (34)
Thermal mass parameter (TMP} in kJ/m?K Calculated separately = 100.00 {35)
Thermal bridges: 3{L x W) calculated using Appendix K 12.42 {36)

if details of thermal bridging are not known then (36) = 0.15 x (31}
Total fabric heat loss {33) + (36) = 58.77 {37)

Ventilation heat loss calculated monthly 0.33 x (25)m x {5)
(38)m [29.a7 | 2853 | 2853 | 2665 | 2539 | 2508 | 2508 | 2508 | 2571 | 2665 | 27.59 [ 2853 |{38)

Heat transfer coefficient, W/K (37)m + (38)m
(39)m [88.23 | 8729 | 8729 | 8541 | 8416 | 8385 | 8385 | 8385 | 8447 | 8541 [ 8635 | 87.29 |

Average = 5(39)1 12/12= {39)

Heat loss parameter (HLP), W/m?K (39)m + {4)
{40)m [ 134 | 133 [ 133 | 130 1.28 127 | 127 1.27 128 | 130 | 131 | 133 |

Average = 3{40)1 12/12= 1.30 {40)

kwh/year

Assumed occupancy, N (42)

¥TFA>139,N=1+176x}1-exp{-0 000349 x {TFA- 13 9)%)] + 0.0013 x {TFA - 13.9)

HTFAS139,N=1
Annual average hot water usage in litres per day Vd,average = {25 x N} + 36 (43)
Annual average hot water usage has been reduced by 5% if the dwelling is designed to achieve a water use target of not more than 125 litres
per person per day (all water use, hot and cold}
Jan Feb Mar Apr May Jun Jul Aug Sep Qct Nov Dec

Hot water usage in litres per day for each month Vd,m = facter from Table 1c x (43)
(84)m 0353 | 9043 | 8673 | 8332 | 79.92 | 7652 | 7652 | 7992 | 8332 | 8673 | 9013 | 9353 |

s 12- )

Energy content of hot water used - calcutated monthly = 4.190 x Vd,m x nm x Tm/3600 ¥Wh/month [see Tables 1b, 1c 1d)
(45)m 139,08 | 121.60 | 125.48 | 10939 | 10497 | 9058 | 8393 | 9632 | 97.47 | 11358 [ 123.99 | 134.64 |

3451 12= (45)

If instantaneous water heating o point of use (po hot water storage), enter 0 in boxes (46) to (61)
For community heating include distribution loss whether or not hot water tank is present
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29 n
Distribution loss 0.15 x {45)m n D
178"60\ 20020 | (48)

(46)m [ 2085 | 1824 [ 1882 | 1641 | 1574 | 1359 | 1259 i Taa5 | 1263 1704

Water storage loss:

a) f manufacturer's declared loss factor is known (kwh/day): {47
Temperature factor from Table 2b (48}
Energy lost from water storage, kWh/day {47) x {48) {49}
Enter {49) or (54) in (55) (55)
Water storage lass calculated for each month = (55} x (41)m
{56)m [ 1992 | 1799 | 1992 | 1928 | 1992 [ 1928 | 1992 | 1992 | 1928 | 1992 [ 1928 [ 1992 |(56)
If cylinder contains dedicated solar storage, = {56)m x [(50} ~ {(H11}] + {50), else = (56}m where (H11) is from Appendix H
(57)m [ 1992 [ 1799 | 19.02 [ 1928 [ 19.92 | 1928 [ 1992 [ 1992 | 1928 | 1992 | 1928 | 1892 |(57)
Primary circuit loss {annual) from Table 3 {58}

Primary circuit loss for each month {58) + 365 x (41)m
(modified by factor from Table HS if there is solar water heating and a cylinder thermostat)
{59)m | 3058 | 2762 | 3058 [ 2959 | 3058 | 2059 | 3058 | 3058 | 2959 | 3058 | 2959 | 30.58 | (59)

Combi loss for each month from Table 3a, 3b or 3¢ {enter ‘0" if not a combi hoiler}
(61)m | 000 | ooo | o000 | o000 | o000 [ 000 [ o000 [ ooo [ 000 | 000 | 000 | 000 |(61)

Total heat required for water heating calculated for each month 0.85 x (45}m + (48)m + (57)m + (59)m + (61)m
(62)m | 38953 | 167.21 | 175.97 | 158.26 | 155.46 | 139.45 | 134.43 | 146.81 | 146.33 | 164.08 | 172.86 | 185.14 | (62)

Solar DHW input calculated using Appendix H (negative quantity) {'0' entered if no solar contribution to water heating)
(63)m [ ooo | ooo [ 000 | o000 | 000 [ o000 [ o000 [ o000 | coo | 000 | o000 [ 000 |

ste3t 12= (63)
Qutput from water heater for each month, kWh/month (62)m + (63}m

(64)m 189.53 | 167.21 | 175.97 | 15826 | 15546 ] 139.45 | 134.43 | 146.81 | 146.33 | 164.08 | 172.86 | 185.14 |

S(64)1 12- (64)

if (64}m < O then set o 0

Heat gains from water heating, kXWh/manth 0.25 x [0.85 x {45)m + (61)m] + 0.8 x [{46)m + {57)m + {59)m]
{65)m | 8652 | 7692 | 8212 | 7547 | 7530 | 6921 | 6830 | 7242 | 7150 | 7816 | 8032 | 85.17 | {(65)

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

Jan Feb Mar Apr May un Jul Aug Sep Oct Nov Dec

Metabolic gains (Table 5), Watts
{66)m | 128.40 | 128.40 [ 128.40 [ 128.40 [ 128.40 [ 12840 [ 12840 | 128.40 | 128.40 | 128.40 | 128.40 | 128.40 | (66)

Lighting gains {calculated in Appendix £, equation L9 or L9a}, also see Table 5
(67)m [ 4320 | 3837 [ 3120 | 2362 [ 1766 | 1491 | 1611 | 2094 [ 2810 [ 3568 | 4165 | 44.40 | (67)

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Tahle 5
(68)m | 279.56 | 282.46 | 275.15 | 259.59 | 239.94 [ 22148 [ 209.14 [ 206.24 | 21355 | 22011 [ 248.76 | 267.22 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m | 4998 | 4098 | 4998 [ 4998 | 49.98 [ 4998 | 4998 | 49.98 | 49.98 | 4998 | 4998 | 49.98 |(69)

Pumps and fans gains (Table 5a)
{70}m | 1000 | 1000 | 1000 | 2000 [ 1000 | 1000 | 1000 [ 1000 | 1000 | 1000 [ 1000 [ 10.00 }(70)

Losses e.g. evaporation {negative values) (Table 5)
{71)m | -85.60 | -85.60 | -85.60 | -85.60 | -85.60 | -85.60 | -85.60 | -85.60 | -85.60 | -85.60 | -85.60 | -85.60 | (71}

Water heating gains (Table 5)

(72)m | 116.43 | 11446 | 11037 | 104.82 | 10121 | 9613 [ 9181 | 9734 | 9931 [ 105.06 | 131.56 | 11447 | (72)
Total internal gains (66)m + (67)m + (68)m + (69}m + (70)m + {71)m + (72})m

{73jm | 521.97 | 53807 | 51951 | 490.80 | 46159 [ 43529 | 419.84 | 427.30 | 44374 | 472.64 | 504.74 | 528.87 | (73)

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

URN: TW - RSL- Type Lversion 1
NHER Plan Assessor version 5 4.2
Page 3 SAP version 9 90




Rows (74) to (82) are used 12 times, one for each month, repeating as needed if there is mca chne&doJ typz O 6 ? g P
" 1 iz

Details for month of January and annual totals are shown below:

Access factor Aream? Solar flux W/m? g Specific data FF Specific data Gains (W)
Table &d or Table &b or Table 6c¢
Southwest b X x09x X = (79}

Solar gains in watts, calcutated for each month F{74)m...{82}m
(83)m [ 8112 | 146.53 | 214.56 | 299.79 | 360.80 | 379.60 | 366.70 | 318.57 | 248.98

17234 | 9878 | 6833 |(83)

Total gains - internal and sclar {73)m + {83)m
(84)m [ 523.09 | 684.60 | 734.06 | 790.56 | 822.39 | 814.89 | 786,53 | 745.87 | 69272 | 644.98 | 603.52 | 597.20 | (84)

Temperature during heating periods in the living area from Table 9, Th1{"C) {85}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains for living area, nl,m {see Table 9a}

(86)m 092 | o0o0 | 08 | 080 | 069 | 055 | 040 | 042 | @63 | 081 | 080 | 092 |(36)
Mean internal temp of living area T1 (steps 3 to 7 in Table 9¢)

{87)m (1875 | 1900 | 1944 | 1992 | 2045 | 2078 | 2093 | 2092 | 2067 | 2009 | 1928 | 1881 |(87)
Temperature during heating periods in the fiving area from Table 9, Th2('C)

(88)m (1981 | 1982 | 19.82 | 19.85 | 19.86 | 19.86 | 1986 | 19.86 | 19.86 | 19.85 | 1583 | 19.82 |(88)
Utilisation factor for gains for rest of dwelling n2,m (see Table 9a)

(89)m oot | 088 | o84 | 077 | 064 | 048 | 030 | 032 | 056 | 077 | 088 | 091 |(89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)

{90)m [ 1688 | 1724 | 1787 | 1855 | 1926 | 19.67 | 19.82 | 19.82 | 1956 | 1880 | 17.66 | 16.98 |(90)
Living area fraction fLA +(4)= {91}
Mean internal temperature for the whole dwelling fLAx T2 +(1 - fLA) x T2

(92ym 1750 | 17.83 | 1840 | 19.01 | 1966 | 2004 | 2019 | 2019 | 1993 | 1923 | 1820 | 17.59 |(92)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m [(1735 | 17.68 | 1825 | 18.86 | 19.51 | 19.89 | 20.04 | 2004 | 1978 | 15.08 | 1805 | 17.44 |(93)

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

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that tim = (93)m and recalculate the utilisation factor for gains using Table 9a)

Utilisation factor for gains, Bm

(94)m 088 | 085 | 080 | 074 | 063 | 048 | 032 | 033 | 056 | 074 | 08 | 088 [{94)

Useful gains, BmGm, W = {94)m x {84)m

(95)m [ 545.30 | 581.87 | 590.68 | 585.22 | 51543 | 391.60 | 25123 | 249.46 | 38631 | 477.27 | 510.54 | 524.33 |{95)

Menthly average external temperature from Table 8

{96)m [ 250 | 500 | 680 | 870 | 1170 | 1460 | 1690 | 1690 | 1430 | 1080 | 7.00 | 490 |{96)

Heat lass rate for mean internal temperature, Lm, W

{37)m [1134.23 [ 1106.67 | 999.09 | 867.42 | 656.87 | 443.32 | 263.48 | 263.03 | 462.67 | 707.14 | 954.24 | 1094.54 | (97)

Space heating requirement for each month, kwWh/month = 0.024 x [{87)m - (95)m] x (41)m

(98)m (43810 | 35267 | 30385 | 20319 | 10523 | 000 | 000 | 000 | 000 | 171.02 | 31947 | 424.23 |
Total per year (kWh/year) = 3{98)1 .5, 10 1Z2= (98}

Space heating requirement in kWh/m?/year {98) + (4) {99}

Space heating:

Fraction of space heating from secondary/supplemeantary system (Table 11) {201)
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Fraction of space heating from main system(s} 1- (201}

Fraction of main heating from main system 2

Fraction of total space heat from main system 1 {202) x [1 - {203)]

Fraction of total space heat from main system 2 (202) x (203) {205)
Efficiency of main space heating system 1 (%} {208)
{from database or Table 4a/4b, adjusted where appropriate by the amount shown in the ‘space efficiency odjustment’ column of Tahle 4c)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating requirement, kWh/maonth (as calculated above)

(98)m [438.10 | 35267 | 303.85 | 203.19 | 10523 | 0.00 | 000 | 000 | 000 | 171.02 [ 319.47 | 424.23 |
Space heating fue! {main heating system 1}, kWh/month = (98)m x (204) x 100 + (206}

(211)m [468.56 | 377.18 | 32498 | 21731 | 11255 | 000 | @00 | 000 | 0.00 | 18291 | 34163 | 453.73 |

Totat per year (kWh/year) = 5(211)1 5,10.12=| 247889 | {211)

Water heating:

Qutput from water heater, kWh/month {calculated above)
(64)m 189.53 | 167.21 | 17597 | 158.26 | 155.46 | 139.45 | 134.43 | 146.81 | 146.33 | 164.08 | 172.86 | 18514 |

36411 12= (64)

Efficiency of water heater per month
(217)m | 86.98 | 8576 | 8626 | 8548 | 83.80 | 79.80 | 79.80 | 79.80 | 79.80 | 8492 | 8643 | 86.96 |

Fuel for water heating, kWh/month = (64)m x 100 + (217}m
{219)m [217.90 | 19273 | 20401 | 18514 | 18552 | 17474 | 168.46 | 183.97 | 183.37 | 19321 | 199.99 | 21291 |

Total per year (kWh/year) = 3(219)1 12= 2301.96 {219)

Annual Totals Summary: kWh/year kWh/year

Space heating fuel used, main system 1 (211}
Water heating fuel used (219}
Electricity for pumps, fans and electric keep-hot (Table 4f):
mechanical ventilation fans - balanced, extract or positive input from outside (230a)
warm air heating system fans (230k)
central heating pump (230c}
oil boiler pump 0.00 | 1230d)
boiler flue fan 45.00 {230e)
maintaining electric keep-hot facility for gas combi boiler ‘ 0.00 {230f)
pump for solar water heating 0.00 (230g)
Total electricity for the above $({230a).. {230g) 243.61 (231)
Electricity for lighting (calculated in Appendix L): (232)

Fuel kWh/year Fuel price Fuel cost £/year

(Table 12)
Space heating - main system 1 X x001= {240)
Water heating cost (other fuel) X x001= (2a7)
Pumps, fans and electric keep-hot X x001= (249)
Energy for lighting X x001= (250)
Additional standing charges (Table 12) (251)

Total energy cost (240) (242) + (245). (254) 317.10 (255)

Energy cost deflator (Table 12} {256)

Energy cost factor {ECF) [(255) x (256)1 < [(4} + 45 0] = {257}
SAP value 81.24
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SAP rating 3 /7 A
SAP band L C AR

Energy Emissions Emissions
kWh/year Factor (kgCO2/year)

Space heating - main systern 1 X = (261)
Water heating x - (264)
Space and water heating (261) +{262) + (263) + (264) = (265)
Pumps, fans and electric keep-hot X = (267}
Total carbon dioxide emissions $(261) (271)= (272)
Dwelling carbon dioxide emissions rate (272) + (4) = (273)
Elvalue

El rating {see section 14) (274)

Energy Primary Energy Primary Energy
kWh/year Factor
Space heating - main system 1 X = (261%)
Space and water heating {261%) + (262%) + (263*) + (264*) = (265%)
Pumps, fans and electric keep-hot X 2.92 = (267%)

Lighting 305.16 X 2.92 = 891.06 (268*)
Total primary energy kWh/year ¥(261%) . (271%) = 6478.87 (272%)
Primary energy kWh/m2/year (272%) + (4) = 98.46 {273*}
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SAP 2009 Worksheet
Design - Draft

This design submission has been carried out using Approved SAP software It has been prepared from plans and specifications and may not reflect the
property as constructed

Mr Laurie Wills © 3906

26/04/2012

Area {m?) Average storey Volume {m?)

height {m}

Lowest occupied 54.19 {1a) x {2a) {3a}
1 68.00 | (1b) x {2b) 17748 ] (3h)
Total floor area {1a) + {1b) + {1c) + (1d} (1n)= 122,19 {4)

Dwelling volume (3a) + (3b} + (3c) + (3d) (3n)= (5)

i}

m? per hour

Number of chimneys li_l x40 = \l_] (6a)
Number of open flues E x20= |1’ {6b)
Number of intermittent fans [Ij x10= II} (7a)
Number of passive vents III x10= !Il {7}
Number of flueless gas fires !I} x40 = EI (7c)

Air changes per
hour

Infiltration due to chimneays, flues, fans, PSVs {6a} + {6b) + (7a) + (7b) + {7¢) = |I| +(5)= {8}
If @ pressurisation test has been corried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, g50, expressed in cubic metres per hour per sguare metre of envelope area {7
If based on air permeability value, then {18) = [(17) + 20] + {8), otherwise (18} = (16} {18)
Air permeability value applies if a pressurisation test has been done, or o design or specified air permeability is being used

Number of sides on which dwelling is sheltered Ii, (19)
Shelter factor 1-10075x (19)] = (20)
Adjusted infiltration rate {18) x{20) = {21)

Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Manthly average wind speed from Table 7
{22)m [ 540 | 510 5.10 450 | 410 390 | 370 3.70 420 | 450 [ 48 [ 510 |

s 12- a2

Wind Factor (22a)m ={22)m + 4
(22a)m [ 135 [ 127 [ 127 | 112 | 102 [ 098 | 092 | o092 tos | 112 [ 120 [ 127 |

5(22a)1. 12 = {22a)

Adjusted infiltration rate (allowing fer shelter and wind speed) = (21} x (22a)m
(22b)m | 034 [ 032 | 032 | 028 [ 026 | 024 | 023 0.23 026 | 028 | 030 [ 032 |

S(22b)l 12= (22b)
Calculate effective air change rate for the applicable case:
i mechanical ventilation: air change rate through system (23a)
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If exhaust air heat pump using Appendix N, {23b) = {23a) x Fmv (equation {N5)}, othgrwise (23b) = O 6 <2 9 D 0.5 (23h)

if balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)

c) f whole house extract ventilation or positive input ventilation from outside
i{22b)m < 0 5 x {23b), then (24c) = (23b); otherwise (24c¢) = (22b)m + 0 5 x (23b}
(24c)m [ 050 [ 057 | 057 | 053 | o051 [ o050 | o050 | o050 | 051 | 053 | 055 | 057 |{24c)

Effective air change rate - enter (24a) or (24b) or (24¢) or {24d) in box (25}
(25)m [ 059 | 057 | o057 | o053 | o5t [ o050 | o050 | o050 | o051 | o538 [ 055 | 057 (25}

The k-value is the heat capacity per unit areq, see Table 1e

Element Gross Openings, Net area U-value, AxU, k-value, AXxK,
Area, m?* m? A, m? WwW/mK W/K klfm? K kJ/K
Doors [ 18 | x[ oss | =[ 204 | | na | [ NA |26
Window* [ 1828 | x [ 133 ] =1[ 2424 | [ NA | | NA |27
Ground floor [ 5090 | x [ 015 | =] 764 | [ NA | [ NA |28
Exposed floor [1250 | x [ 020 | =1 250 | [ mna | [ na |8y
External wall [12815 | x [ 025 | =[ 3206 | [ wna | [ WA |(29)
External wall [a7es | x [ 029 | =] 5220 | | wa | [ wNA |(293)
Roof [ 6800 | x [ 011 | =] 748 | | wNa | | nA |30
Total area of external elements A, m? (31)

* for windows and roof windows, effective window U-value is calculated using formula 1/{{1/UValue}+0 04] paragraph 3.2

Fabric heat loss, W/K = 5(A x U} (26) (30)+(32) = (33)

Heat capacity Cm = 3{A x k} (28) . (30)+ (32} +{32a) (32e)= (34)

Thermal mass parameter (TMP} in ki/m2K Calculated separately = {35)

Thermal bridges: 3 (i x W) calculated using Appendix K {36)
if details of thermal bridging are not known then (36) = 0 15 x {31)

Total fabric heat loss {33} +(36) = 58.00 (37

Ventilation heat loss calculated monthly  0.33 x (25)m x (5)
(38)m [ 5868 | 5681 | 5681 | 53.06 | 5056 | 49.94 | 49.94 | 49.94 | 5119 | 53.06 | 5493 | 56.81 |(38)

Heat transfer coefficient, W/X (37)m + (38)m
(39)m | 156.67 | 154.80 | 154.80 | 151.06 | 14856 | 147.93 | 147.93 | 147.93 | 149.18 | 151.06 | 152.93 | 154.80 |

Average =$(39)1 12/12 = 151.47 (36)

Heat joss parameter {HLP}, W/m3K (39)m <+ (4)
{40)m [(128 | 227 [ 127 | 124 1.22 1.21 121 1.21 122 | 124 [ 125 | 127 |

Average = S(40}1 12/12= (a0)

kWh/year

Assumed occupancy, N {42)

FTFA>139, N=1+176x [1-exp{-0 000349 x (TFA - 13 9)2)] + 0.0013 x (TFA - 13 9)

HIFA<13G N=1
Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 102.40 {43}
Annual average hot water usage has been reduced by 5% If the dwelling is designed to achieve a water use target of not more than 125 litres

per person per day (all water use, hot and cold}

Jan Feb Mar Apr May Jun Jui Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x {43)
{44)m 112.64 | 108.54 | 104.44 | 10035 | 9625 | 9216 | 9216 | 9625 | 10035 [ 104.44 [ 10854 | 112,64 |

s(ag)1 12= (44)

Energy content of hot water used - calculated monthly = 4 150 x Vd,m x nm x Tm/3600 kWh/month {see Tables 1b, 1c 1d)
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{45)m 167.43 | 146.44 | 15111 | 13174 | 126.41 | 109.08 | 101.08 | 11589 | 117.38 | 13679 ] 14%32 | 162.15 |

3(45)1 12= (45)

If instantanecus water heating at point of use {no hot water storage), enter 0 in hoxes {46) to (61)
For community heating include distribution loss whether or not hot water tank is present

Distribution loss 0.15 x {45)m

(46)m [[2532 [ 2197 | 2267 | 1976 | 1896 | 1636 | 1516 | 17.40 | 1761 | 2052 | 2240 | 2432 | (46)
Water storage loss:
a) If manufacturer's decfared loss factor is known (kWh/day): (47)
Temperature factor from Table 2b (48)
Energy lost from water storage, kWh/day (47} x {48) {49)
Enter {49) or (54} in {55) {55)
Water storage loss calculated for each month = (55} x {41)m
{56)m [[1992 [ 1799 [ 1992 | 1928 [ 1092 | 1928 [ 1992 | 1992 [ 1928 | 1992 | 1928 | 19.92 | (56}
If eylinder contains dedicated solar storage, = {56)m x [{50) - (H11}] + (50), else = (56)m where (H11} is from Appendix H
{57)m {71992 [ 17.99 | 1992 | 1928 [ 1992 | 1928 | 1992 | 19.92 | 1928 | 19.92 | 1928 | 19.92 |(57)
Primary circuit loss (annual} from Table 3 (58)

Primary circuit loss for each month {58) + 365 x (41)m
{modified by factor from Tabte H5 if there is solar water heating and a cylinder thermostat)
{5%)m [ 3058 | 2762 | 3058 | 2959 | 3058 | 2959 | 3058 | 3058 | 2959 | 3058 | 2959 | 3058 |{58)

Combt loss for each month from Table 3a, 3b or 3c (enter '0' if not a combi boiler}
(61)m [ 000 [ 000 [ 000 | o000 [ o000 [ ooo | ooo [ o000 [ ooo | ooo | ooo [ o000 |61}

Tatal heat required for water heating calculated for each month 0.85 x {45}m + (46)m + {57)m + {59}m + (61)m
{62)m [217.93 | 192.05 | 201.61 | 18661 | 176.91 | 157.95 | 151.58 | 16649 | 166.24 | 187.29 | 198.19 | 212.65 | (62}

Solar DHW input calculated using Appendix H (negative quantity) ("0’ entered if no solar contribution to water heating}
(63)m [ 000 | coc [ o000 [ 000 [ o000 [ 000 | eoo [ o00c | ooo [ o000 [ 000 | 000 |

5(63)1 .12 = (63)

Output from water heater for each month, kwh/month (62)m + (63)m
{64)m [ 21793 [ 192.05 | 20161 | 180.61 | 37691 | 15795 | 151.58 | 166.49 | 166.24 | 187.29 | 198.19 | 212.65 |

s(ean 12= {64)

if (64)m < G then set to O

Heat gains from water heating, kwWh/month 0.25 x [0.85 x {45)m + {61)m] + 0.8 x [{46)m + {57)m + (58)m]
(65)m [[9607 | 8518 | 90.64 | 8290 | 8243 | 7536 | 7401 | 7896 | 7812 | 8588 | 8874 | 9431 |(65)

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

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

Metabolic gains {Table 5), Watts
{66)m [[172.28 [ 172.28 [ 17228 | 172.28 | 172.28 [ 17228 | 172.28 | 172.28 | 17228 | 172.28 | 172.28 | 172.28 |66}

tighting gains (calculated in Appendix L, equation L9 or 19a}, also see Table 5
(67)m [ 6555 | 5822 | 4735 | 3585 | 26.80 | 2262 | 2444 | 3177 | 4265 | 5415 | 63.20 | 67.37 |(67)

Appliances gains (calculated in Appendix L, equation L13 or L13a), alsc see Table 5
(68)m [ 429.91 [ 43437 | 42313 [ 399.19 | 368.98 | 34059 | 321.62 | 317.16 | 328.40 | 352.33 | 382.54 | 410.94 | (68}

Cooking gains (calcutated in Appendix L, equation L15 or L152), also see Table 5
(6%)m [ 5510 [ 5520 [ 6510 [ 5510 | 55.1¢ | 5510 | 5520 | 5510 | 5510 | 5510 | 5510 | 55.10 |(69)

Pumps and fans gains (Table 5a}
{70)m [ 1000 | 1000 | 2000 | 1000 | 1000 [ 1000 | 10.00 | 1000 | 1000 | 10.00 ] 10.00 | 10.0 ] (70)

Losses @ g evaporation (negative values) (Table 5)
(72)m [-114.86 | -114.86 | -114.86 | -114.86 | -114.86 | -114.86 | -114.86 | -114.86 | -114.86 | -114.86 | -114.86 | -114.86 | {71}

Water heating gains (Table 5)
(72)m [(12912 | 126.75 | 121.83 | 11514 | 11079 | 10467 | 9947 | 106.13 | 108.50 | 11543 | 123.25 [ 126.76 | (72)

Total internal gains (66)m + {67)m + {68)m + (6F)m + (70)m + (71)m + (72)m
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{73)m 747.11 | 741.87 | 714.83 [ 672.70 | 629.10 | 59041 P~968.86 | leF7.60i] ¢ha2.0

4§14 ¥ 651 .60 | (73)

o

Solar gains are cafcufated using solar flux from Table 6a and associated equations to convert to the applicable orientation
Rows (74} to (82) are used 12 times, one for each month, repeating as needed if there is more than one window type.

Details for month of lanuary and annual totals are shown befow:

Access factor Aream? Solar flux W/m? g Specific data FF Specific data Gains (W}
Table 6d or Table 6b or Tabie 6¢
Southeast X X x09x X = (77)
Sclar gains in watts, calculated for each month $(74)m...[82)m
(83)m | 16107 | 209133 [ 427.56 | 598.93 [ 722.02 | 760.09 | 734.07 | 636.94 | 496.68 | 342.93 | 196.20 | 135.62 | (83}
Total gains - internal and solar (73)m + {83)m
(84)m | 908.18 | 1033.20 | 1142.39 | 1271.63 | 1351.12 [ 1350.50 [ 1302.14 | 1214.53 [ 1098.75 | 987.38 | 887.73 | 863.22 | (84)

Temperature during heating periods in the living area from Table 8, Th1{'C) (85)
Jan Feh Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utitisation factor for gains for living area, n1,m (see Table 9a)

(86)m | 095 | 093 | o8 | o083 | o072 | 058 | 043 | o045 [ 068 [ 085 | 093 | o095 |(26)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9¢)

(87)m | 1859 | 1887 | 1934 | 1987 | 2042 [ 2077 [ 2093 | 2092 | 2064 | 2000 | 19.14 | 1865 | (87)

Temperature during heating periods in the living area from Tabkle 9, Th2{"C}

{88)m | 1986 | 1987 | 1987 | 19.89 | 1991 | 1991 [ 1991 | 1991 | 1901 [ 1980 [ 10.88 [ 19.87 |(88)

Utilisation factor for gains for rest of dwelling n2,m (see Table 9a)

(89)m [ 094 | o092 | o088 [ o081 | o068 | o051 [ 033 [ 035 | o061 | 082 | 09 | 094 |(289)

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

{90)m | 1668 | 1708 [ 1777 | 1851 | 1928 [ 1971 [ 1987 | 1987 | 1957 | 1872 | 1749 [ 1678 |(90)

Living area fraction flal 1860 | <= [ 015 ]y

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

(92)m | 1697 | 1736 [ 1801 | 1872 [ 1945 | 1987 [ 2003 | 2003 | 1973 | 1892 | 1774 | 17.06 |{32)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
{93)m [ 1682 | 1721 | 1786 | 1857 [ 1930 | 1972 | 19.88 | 1988 [ 1958 [ 1877 | 1759 | 1651 |(93)

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

Set Ti to the mean internal temperature obtained at step 11 of Tahle 9b, so that tim = (93)m and recalculate the utilisation factor for gains using Table Sa}

Utilisation factor for gains, Bm

(94)m { 091 | 08 [ 08¢ | 077 | o065 | o050 | 032 | 034 [ o059 | 078 [ 088 | 091 (94
Useful gains, BEmGm, W = (94)m x {84)m

{95)m | 825.50 [ 912.30 [ 955.97 [ 977.04 [ 877.46 | 668.86 | 421.95 | 418.06 | 647.73 | 770.89 | 734.76 | 788.00 | (95)
Monthly average external temperature from Table 8

(96)m | 450 | so0c | es0 | 870 [ 1170 | 1460 | 1690 | 1690 | 1430 [ 1080 [ 7.00 [ 400 |98
Heat loss rate for mean internal temperature, Lm, W

(97)m [ 1930.25 | 1889.52 | 171151 | 1490.64 | 1129.15 | 757.37 | 44126 | 440.22 | 787.56 | 1203.36 | 1620.24 | 1850.31 | (97)
Space heating requirement for each month, kWh/month = 0.024 x [{97)m - (95)m] x {41}m

{98)m | 82164 | 656.68 | 56212 | 369.80 [ 187.26 | 000 | 000 | 000 [ 000 [ 32176 | 60155 | 797.06 |

Total per year (kWh/year)=3(98)1 5,10 12= (98)

Space heating requirement in kwh/m?/year (98) =+ (4) {99)
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Space heating:

Fraction of space heating from secondary/supplementary system (Table 11) (201)
Fraction of space heating from main system(s) 1 - (201) (202)
Fraction of main heating from main system 2 (203)
Fraction of total space heat from main system 1 {202) x [1 - {203)] {204)
Fraction of total space heat from main system 2 (202) x (203) {205)
Efficiency of main space heating system 1 {%) {206}
{from database or Table 4a/4b, adjusted where appropriate by the amount shown in the ‘space efficiency adjustment’ column of Table 4c}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating requirement, kwh/month (as calculated above)
(98)m [ 821.64 | 656.68 | 562.12 | 369.80 | 187.26 | 0.00 | 000 | o000 | 000 [ 32176 | 601.55 | 797.06 |

Space heating fuel (main heating system 1}, kwh/month = {98)m x {204) x 100 = (206}
211)m [878.76 | 70234 | 601.20 | 39551 | 20027 | 000 | 0.00 | 000 | 000 | 34413 | 643.36 | 852.47 |

Total per year (kWh/year)=3(211}1 . 5,10 12= 4618.03 (211)

Water heating:

Output from water heater, kWh/month (calculated above)
(54)m 217.93 | 192.05 | 20161 | 180.61 | 176.91 | 157.95 | 15158 | 166.49 | 166.24 | 187.29 | 198.19 | 212.65 |

oan 1z- 6

Efficiency of water heater per month
(217)m [ 8803 | 8784 | 8741 | 8669 | 8497 | 7980 | 7980 | 75.80 | 79.80 | 8625 | 87.59 | 88.01 |

Fuel for water heating, xXWh/month = {64)m x 100 + {217)m
{219)m ["247.58 | 218.65 | 230.66 | 208.35 | 208.21 | 197.93 | 189.95 | 208.63 | 208.33 | 217.16 | 226.27 | 241.60 |

Total per year (kWh/fyear) = 3(219)1 12 = 2603.30 (219)

Annual Totals Summary: kWh/year kwh/year

Space heating fuel used, main system 1 4618.03 (211)
Water heating fuel used 2603.30 (219)

Electricity for pumps, fans and electric keep-hot (Table 4f):

mechanical ventilation fans - balanced, extract or positive input from outside 87.79 {230a)

warm air heating system fans 0.00 (230h)

central heating pump 130.00 {230¢)

otl bailer pump (.00 (230d)

boiler flue fan 45.00 {230e)

maintaining electric keep-hot facility for gas combi boiler 0.00 (230f)

pump for solar water heating (230g}
Total electricity for the above 3{230a).. (230g) (231)
Electricity for lighting (calculated in Appendix L}: {232)

Fuel kWh/year Fuel price Fuel cost £/year
(Table 12}

Space heating - main system 1 X x001= {240)
Water heating cost {other fuel} X x001= {247)
Pumps, fans and electric keep-hot X x001= (249}
Energy for lighting X x001= (250}
Additional standing charges (Table 12) (251)
Total energy cost (240) (242) + (245) (254) {255)
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Energy cost deflator (Table 12) {258)
Energy cost factor (ECF) [(255) x {256}] = [(4) + 45 0] = (257)
SAP value
SAP rating (258)
SAP band
Energy Emissions Emissions
kWh/year Factor {kgCO2/year)
Space heating - main system 1 X = (261)
water hating x : )
Space and water heating (261) + (262) + (263) + (264} = {265)
Pumps, fans and electric keep-hot X = (267)
Ligning , - st)
Total carbon dioxide emissions ¥(261). {271)= (272)
Dwelling carbon dioxide emissions rate (272)+(4) = {273)
El value
El rating (see section 14} (274)

£l band

Energy Primary Energy Primary Energy
kWh/year Factor
Space heating - main system 1 X = (261*)
Space and water heating [261%) + (262%) + (263*) + (264%) = (265%)
Pumps, fans and electric keep-hot X = (267%)
Lighing : : (58"
Total primary energy kWhjyear 5(261%) (271%)= (272%)

Primary energy kwh/m2/year (272*)+ (4) = 77.63 [273%)
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SAP 2009 Worksheet
Design - Draft

This design supmission has been carried out using Approved SAP software It has been prepared from plans and specifications and may not reflect the
property as constructed

Mr Laurie Wills 3906

26/04/2012

Area (m?) Average storey Volume (m?)

height (m)
Lowest occupied {la) x (2a} 125.18 (3a}
177.48 {3b)

+1 [ oo Jum x  [_261  |(@b)
Dwelling volume (3a) + (3b) + (3c) + (3d) .{3n) = (5)

Total floor area {1a) + {1b) + (1) + {1d) {ln}= {4}

m? per hour

Number of chimneys E x40 = II} (6a)
Number of opan flues II' x20= li} {6b)
Number of intermittent fans Ii} x10= |II {72)
Number of passive vents E x 10 = |I| {7b}
Number of flueless gas fires ,IJ x80= [II {7¢)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs {6a) + (6b} + {7a} +{7b) + (7c} = |I| +{5) = (8)
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from {9) to (16)

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [{17) < 20] + (8}, otherwise {18} = {16} (18)
Air permeability value applies if a pressurisation test has been done, or a design or specified air permeability is being used

Number of sides on which dwelling is sheltered ’I] (19}
Shelter factor 1-[0075x(19)] = (20}
Adjusted infiltration rate {18) x (20) = {21)

Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Monthly average wind speed from Table 7
(22)m [ 540 | 510 | 510 4.50 4,10 3.90 3.70 3.70 420 | 450 | 480 | 510 |

S(22)1 12= 22)

Wind Factor {22a)m={22)m+ &
(22a)m [(135 [ 127 | 127 | 112 | 102 | 088 | 092 0.92 105 | 112 [ 120 | 127 |

s{22a)1.12 = (22a)

Adjusted infiltration rate {allowing for shelter and wind speed) = {21) x {22a}m
{22b}m [[034 | 032 | o032 | o028 | 026 | 024 | 023 0.23 026 | 028 [ 030 | 032 |
$(22b)1 12= 3.38 (226}

Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system (23a)
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if exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N3)}, otherwise (§3b} = Zamn {23h)
If balanced with heat recovery: efficiency in % allowing for in-use factor {from Table 4h} = N/A (23c)
c) If whole house extract ventilation or positive input ventitation from outside
if{22b)m < 0 5 x (23b), then {24c) = (23b); otherwise (24¢) = (22b)m + 0 5 x {23b)
(24c)m [ 055 | 057 | 057 | 053 ] o051 | 050 | 050 | o050 | o051 | 053 [ 085 [ 057 |(24¢)
Effective air change rate - enter (24a) or {24b) or (24c) or {24d} in box {25)
(25)m [ 059 | 057 [ 057 [ 053 | o510 [ o050 | o050 | 050 | o051 | 053 | 055 | 057 |(25)

The k-value is the heat capacity per unit areq, see Table 1e

Element Gross Openings, Net area U-value, Ax\U, k-value, AxK,
Area, m? m? A, m? W/m2K W/K kKifm*K /K

Doors [ 189 | x| 150 | =] 284 | [ ~na | | nNA |26
Window* 1828 | x [ 133 | =[ 2424 | | wa | | nA |27
Ground floor ["s000 | x [ 015 | = 764 | [ Na | [ nNA |(28a)
Exposed floor [[1250 | x [ 020 | =[ 250 | [ wna | [ na |(28p)
External wall [12815 | x [ 025 | =] 3208 | | nA | | wna (299
External wall | 17.95 | x | 029 | = 521 i | N/A f F N/A |{293}
Roof [6800 | x [ 011 | =[ 748 | | na | | NA |(30)
Total area of external elements $A, m? {31)
* for windows and roof windows, effective window U-value is calculated using formula 1/i{1/UValue}+0.04] paragraph 3 2
Fabric heat loss, W/K = S{Ax U) (26) (30)+(32)= (33)
Heat capacity Om = 5{A x k) {28) {30) +(32) +(32a) (32e)= N/A (34}
Thermal mass parameter (TMP} in k)/m?K Calculated separately = (35)
Thermal bridges: (L x W) calculated using Appendix K (36)

if details of thermal bridging are not known then (36} =0 15 x {31)
Tetal fabric heat loss (33} + (36) = 105.74 (37}

Ventilation heat loss calculated monthly 0.33 x (25)m x {5)
(38)m [ 5868 | 5681 | 56.81 | 53.06 | 5056 | 49.94 | 49.94 | 4994 | 5119 | 53.06 | 5493 | 56.81 |(38)

Heat transfer coefficient, W/K (37)m + (38)m
{3%)m [ 16442 | 162.55 | 16255 | 158.80 | 156.31 | 155.68 | 15568 | 155.68 | 156.93 | 158.80 | 160.68 | 162.55 |

Average = 5(39)1..12/12=]  159.22 (39)

Heat loss parameter (HLP}, W/m?K (39)m + (4)
(40}m [ 135 | 133 | 133 | 130 1.28 1.27 1.27 127 | 128 | 130 | 131 | 133 |

Average = {401 12/12 = (40)

kWh/year

Assumed occupancy, N {42)

FTFA>13 9, N=1+176x [1 - exp(-0.000349 x (TEA - 13.9)2)] + 0 0013 x {TFA - 13.9)

IfTFA$139,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)
Annual average hot water usage has been reduced by 5% if the dwelling is designed to achieve a water use torget of not more than 125 litres
per persen per day {all water use, hot and cold}
Jan Feb Mar Apr May Jun Jul Aug Sep QOct Nov Dec

Hot water usage in litres per day for each month Vd,m = facter from Table 1c¢ x (43)
(44)m [ 11264 | 10854 | 10244 | 10035 | 9625 | 9216 | 9216 | 96.25 | 100.35 | 10444 | 10854 | 112.64 |

stayy 12+ )

Energy content of hot water used - calculated monthly = 4 190 x Vd,m x nm x Tm/3600  kWh/month (see Tables 1b, 1c 1d)
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{45)m | 167.43 | 146.44 | 15111 [ 131.74 | 126.41 [ 109.08 | 101.08 | 11599 | 117.38"7 13679/ 144 b Jeo. 5 |

s 12- a9

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46} to (61}
For community heating include distribution loss whether or not hot water tank is present

Distribution loss 0.15 x {45)m

(46)m P 2512 | 2197 | 2267 | 1976 | 1896 | 1636 | 1516 | 1740 | 1761 | 2052 [ 2240 [ 2432 |(46)
Water storage loss:
a) if manufacturer's declared loss factor is known (kwWh/day}): {47)
Temperature factor from Table 2b (48}
Energy lost from water storage, kWh/day (47)x{48) {49}
Enter {49) or {54) in (55) (55)
Water storage loss calculated for each month = (55} x (41)m
(56)m [ 2678 | 2419 | 2678 | 2592 | 2678 | 2592 | 2678 | 2678 | 2592 | 2678 | 2592 | 26.78 | (56)
If eylinder contains dedicated solar storage, = (56)m x [(50) - (H11)] + {50), else = (56)m where {H11} is from Appendix H
{57)m [ 1860 | 1680 | 1860 | 1800 | 1860 | 1800 [ 1860 | 1860 | 1800 | 1860 | 18.00 | 1860 |{(57)
Primary circuit loss (annual} from Table 3 (58)

Primary circuit Joss for each month (58} + 365 x (41)m
{modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
(59)m | 3058 | 2762 | 2874 | 2071 | 1376 [ 1302 | 1345 | 1468 | 2249 | 2874 | 2959 | 3058 |(59)

Combi loss for each month from Table 3a, 3b or 3¢ (enter 'Q" if not a combi boiler)

(61)m [ 000 [ o000 | ocoo | o000 ! o000 | 000 | o000 | 000 [ ooo | ooo | ooo | o000 |61
Total heat required for water heating calculated for each month 0.85 x {45)m + (46)m + {57)m + {59}m + (61)m

(62)m | 216.61 | 190.86 | 198.45 | 17046 | 15877 | 140.10 | 133.13 | 149.27 | 157.87 | 18413 | 196.91 | 211.33 |{62)

Solar DHW input calculated using Appendix H (hegative quantity) {'0' entered if no solar contribution to water heating}
(63)m | 2380 | -38.03 | 5798 | -75.01 | -52.76 | -95.09 | -9459 | -81.78 | -63.78 | -4821 | -28.35 | -20.14 |

$e3) 12 (63)

Qutput from water heater for each month, kWh/month (62)m +{63)m
{64)m | 192.81 | 15282 | 14048 | 9545 | 6601 | 4502 | 3854 | 6749 | 9408 | 13592 | 16856 | 191.19 |

3(64)1 12= (64

if (64)m < Q then setto 0

Heat gains from water heating, kWh/month 0.25 x [0.85 x (45)m + {1)m] + 0.8 x [(48}m + (57)m + {5%)m]
{65)m | 9501 [ 2422 | 8812 | 7477 | 6792 [ 6109 | 5925 | 6519 | 7142 | 8336 | 8772 | 93.26 |(65)

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

Jan Feb Mar Apr May Jun Jul Aug Sep Qct Nov Dec

Metabolic gains {Table 5), Watts
(66)m | 172,28 | 17228 | 17228 | 172.28 | 172.28 | 172.28 | 17228 | 172.28 | 17228 | 172.28 | 172.28 | 172.28 | (88)

Lighting gains {calculated in Appendix L, equation L9 or L8a)}, also see Table 5
{67)m | 6555 | 5822 | 4735 ! 3585 | 2680 | 2262 | 2444 | 3177 | 4265 | 5415 | 6320 | 67.37 | (67}

Appliances gains {calculated in Appendix 1, equation L13 or L13a), also see Tahle 5
(68)m { 42991 | 434.37 | 423.13 | 399.19 | 368.98 | 340.59 | 321.62 | 317.16 | 328.40 | 352.33 | 382.54 | 410.94 | (68)

Cooking gains {calculated in Appendix L, equation L15 or L15a), also see Table 5
{69)m | s5.10 | 5510 | 5510 | 5510 | 5510 | 5510 | 5510 [ 5510 [ 5510 | 5510 | 5510 | 5510 |(69)

Pumps and fans gains (Table 5a)
{70)m [ 1000 [ 1000 | 1000 [ 1000 | 1000 | 1000 | 1000 [ 1000 | 1000 | 1000 | 1000 | 1000 |(70)

Losses e g evaporation {negative values) {Table 5)
{(73)m [ -114.86 | -114.86 | -114.86 | -114.86 | -114.86 | -114.86 | -114.86 | -114.86 | -114.86 | -114.86 | -114.86 | -114.86 | (71)

Water heating gains (Table 5)
(72)m t 12770 | 12533 | 11844 | 103.85 | 9129 | 8484 | 7964 | 8762 | 99.19 | 112.04 | 12183 | 12534 |(72)

Totat internal gains (66)m + {(67)m + (68}m + (69)m + (780)m + (71)Im + (72}m
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(73)m [74569 | 740.45 | 711.44 | 661.42 | 609.60 | 57058 | 548.23 | 559.08 | 5277 631,05 "~ 6o8£1 [3726.18 | (73)

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation
Rows (74) to (82) are used 12 times, one for each month, repeating as needed if there is more than one window type.

Details for month of January and annugl totals are shown below:

Access factor Aream? Solar flux W/m? g Specific data FF Spedific data Gains (W)
Table 6d or Table 6b or Table 6¢

Southeast X 6.89 X x09x x = {10230 | (77)
Southwest x X x0.9x x = [ 974 ]9
Solar gains in watts, calculated fer each month {74)m...(82)m

(83)m [161.07 | 29133 | 427.56 | 598.93 | 72202 | 760.09 | 734.07 | 636.94 | 496.68 | 342.93 | 196.20 [ 135.62 | (83)
Total gains - internal and solar (73)m + (83)m

(84)m [906.76 | 103178 | 1139.00 | 126035 | 1331.62 | 1330.67 | 1282.30 | 1196.02 | 1089.44 | 983.98 | 886.31 | 86180 |{84)

Temperature during heating periods in the living area from Table 8, Th1{'C) {85)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains for living area, n1,m (see Table 9a)

(86)m 095 | 093 | 09 | 082 | 074 | 060 | 045 | 047 | 070 | 086 | 083 | 095 |is6)
Mean internal temp of living area T1 {steps 3 to 7 in Table Sc)

(87)m [1846 | 1874 | 1923 | 1976 | 2035 | 2073 | 2091 | 2090 | 20.59 | 19.92 [ 19.03 | 1853 |(87)
Temperature during heating periods in the living area from Table 8, Th2{'C})

(88)m (1981 | 1982 | 1982 | 1984 | 1986 | 1986 | 19.86 | 1986 | 1986 | 1984 | 1983 | 19.82 |{88)
Utilisation factor for gains for rest of dwelling n2,m (see Table 9a)

(89)m (094 | 092 | oss | 082 | 069 | 053 | 034 | 036 | 063 | 08 | 09 | 094 | (83)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)

(90)m [1753 | 1781 | 1825 | 1881 | 1937 | 1870 | 19.83 | 1982 | 1959 | 1898 | 1811 | 17.60 |{90)
Living area fraction fLA +(4)= {91)
Mean internal temperature for the whole dwelling fLA x T1 +(1 - fLA) x T2

{92)m [17.67 | 3795 | 1843 | 1896 | 1952 | 1986 | 1999 | 1999 | 1974 | 1912 | 1825 | 17.74 |{92)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
{93)m [1752 | 1780 | 1828 | 1881 | 1937 | 1971 | 19.84 | 1984 | 1959 | 1897 | 1810 | 17.59 | (93)

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

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that tim = (93)m and recalculate the utilisation factor for gains using Table Sa)

Utilisation factor for gains, @m

(94)m 052 | 090 | o8 | 079 | 067 | o5z | 034 | 036 | o061 | 08 | 0% | 092 [(94)
Useful gains, BmGm, W = (94)m x (84]m

{95)m [834.96 | 924.76 | 971.37 | 99292 | 894.45 | 686.05 | 434.01 | 429.63 | 663.07 | 785.43 | 795.13 | 796.23 | (95}
Monthly average external temperature from Table 8

{96)m [ 450 | 500 | 680 | 870 | 1170 | 1460 | 1690 | 1690 | 1430 | 1080 | 7.00 | 490 |(36)
Heat loss rate for mean internal temperaiure, Lm, W

{97)m [2141.25 | 2081.19 | 1866.25 | 1605.17 | 1198.53 | 794.77 | 45830 | 457.34 | 830.85 | 1297.69 | 1783.48 [ 2063.25 | (97)
Space heating requirement for each month, kWh/month = 0.024 x [(97)m - (95)m] x (41)m

(98)m [o71.88 | 777.12 | 66579 | 440.82 | 22623 | 000 | 000 | 000 | 000 | 38112 [ 711.61 | 942.66 |

Total per year (kWh/year) =3(98)1 5,10 12= (98}

$pace heating requirement in kWh/m?/year (98)+ (4) (99}
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Space heating:

Fraction of space heating from secondary/supplementary system (Table 11) (201)

Fraction of space heating from main system{s} 1- {201} (202)

Fraction of main heating from main system 2 (203)

Fraction of total space heat from main system 1 (202} x {1 - (203)] (204)

Fraction of total space heat from main system 2 {202) x (203} (205)

Efficiency of main space heating system 1 (%) (206)

{from database or Table 4a/4b, adjusted where appropriate by the amount shown in the ‘space efficiency adjustment’ column of Table 4c}

Jan Feb Mar Apr May Jun Jui Aug Sep Oct Nov Dec
Space heating requirement, kWh/month {as calculated above}
(98)m (97188 | 77712 | 66579 | 440.82 | 22623 | 0.00 | 000 | 000 | 000 | 38112 | 711.61 | 94266 |

Space heating fuel (main heating system 1}, kwh/month = {88)m x {204) x 100 + (206)
(211)m [7073.90 | 858.70 | 735.68 | 487.10 | 24898 | 000 | 000 | 060 | 000 [ 42113 | 78631 | 104162 |

Total per year (kWh/year) = $(211)1 5,10..12= | 565441 | (211)

Water heating:

Output from water heater, kWh/month (calculated above)
(64)m [152.81 | 15282 | 14048 | 9545 | 66.01 | 4502 | 3854 | 6749 | 94.08

135.92 | 168.56 | 19119 |

st 12- 6

Efficiency of water heater per month
(217)m [ 8853 | 8855 | 8843 | 8839 | 87.84 | 79.80 | 79.80 | 79.80 | 79.80

87.42 | 8823 | 88.50 |

Fuel for water heating, kWh/month = (64}m x 100 + (217)m
(219)m [217.78 | 172.58 | 158.85 | 107.95 | 75.14 | 5641 | 4830 | 8457 | 117.90 | 155.48 | 19104 | 21603 |

Total per year (kWh/year) = 3(218)1 12= 1602.07 (219)

Annual Totals Summary: kWh/year kwWh/year

Space heating fuel used, main system 1 ) 5654.41 {211)
Water heating fuel used 1602.07 (219)

Electricity for pumps, fans and electric keep-hot (Table 4f):

mechanical ventilation fans - balanced, extract or pesitive input from outside 91.20 (230a)
warm air heating system fans E (230b)
central heating pump ]E (230c)
oil boiler pumg (230d)
botler flue fan {230e)
maintaining electric keep-hot facility for gas combi boiler (230f}
pump for solar water heating (230g}

Total electricity for the above 5(230a). {230g) 341.20 (231)
Efectricity for ighting (calculated in Appendix L): 463.07 (232}

Fuel kWh/year Fuel price Fuel cost £fyear
(Table 12}
Space heating - main system 1 X x001= (240}
Water heating cost (other fuel) X x001= (247)
Pumps, fans and electric keep-hot X x001= (249)
Energy for lighting x x001= (250)
Additional standing charges (Table 12) (251)
Total energy cost (240). (242) + (245). (254) (255)
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Energy cost deflator (Table 12)

Energy cost factor (ECF) [(255) x (256)] = [{4) + 45 0] = (257)

SAP value
SAP rating (258)
SAP band
Energy Emissions Emissions
kWh/year Factor (kgCO2/year}
Space heating - main system 1 X = (261)
water heatin x - [Cwa e
Space and water heating (261) + (262) + (263) + {264) = (265)
Pumps, fans and electric keep-hot X = (267)
ighing . : 2st)
Total carbon dioxide emissions $(261}..(271}) = (272)
Dwelling carbon dioxide emissions rate (272) = (4) = (273}
Elvalue
El rating (sea section 14} (274)

Enetgy Primary Energy Primary Energy
kWh/year Factor
Space heating - main system 1 X = {261%)
Space and water heating {261%} + (262*) +(263*} + {264%) = (265%)
Pumps, fans and electric keep-hot b = (267%)
Total primary energy kWh/year S(261%) (271%) = {272%)

Primary energy kWh/m2/year (272*)+ (4) = 79.79 {273%)
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SAP 2009 Worksheet 3 O f’ A
Design - Draft

This design submission has been carried out using Approved SAP software It has been prepared from plans and specifications and may not reflect the
property as constructed

3906

- 10/05/2012

Area (m?} Average storey Volume {m3}

height {(m)
Lowestaccupie wal 2 @
Total floor area (1a) + (1b} + {1c) + {1d) (1ln)= (4)

Dwelling volume (3a) + {3b) + (3¢} + {3d) .(3n}= (5)

m® per hour

Number of chimneys II, x40 = ‘Il {6a}
Number of open flues [Il x20= ‘i’ {6b)
Number of intermittent fans IIl x 10 = ‘I] (7a)
Number of passive vents [I] x10= |I§ {7b)
Number of flueless gas fires |I| X 40 = |I] (7c}

Air changes per
hour

Infiltration due to chimneys, fiues, fans, PSVs {6a) + (6h) + (7a) + (7h) + (7c} = EI} +{5) = (8)
if @ pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from {9) to {16}

Air permeability vatue, 50, expressed in cubic metres per hour per square metre of envelope area (17)
if based on air permeability value, then (18) = [{17) + 20] + {8), otherwise (18) = (16) (18)
Air permeability value applies if a pressurisation test has been done, or a design or specified air permeability is being used

Nurmnber of sides on which dwelling is sheltered [ o Ja9
Shelter factor 1-[0075x1{19)]= (20}
Adjusted infiltration rate (18) x {20} = (21}

Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Manthly average wind speed from Table 7
{22)m [ 540 | 510 | 510 4.50 410 | 390 370 | 370 420 | 450 | 480 [ 510 |

S22 12- a2

Wind Factor (22a)m = {22)m + 4
(22a)m [[335 [ 127 | 127 | 112 [ 102 | 098 | 092 0.92 105 | 112 [ 120 | 127 |

3(22a)1 .12= (222)

Adjusted infiltration rate {allowing for shelter and wind speed) = (21) % {22a)m
{22b)m [03a | 032 [ 032 | 028 | 026 | 024 | 0323 023 | 026 | 028 | 030 | o032 |

s(22b)1 12= (22}

Calculate effective air change rate for the applicable case:

If mechanical ventilation: air change rate through system (23a)
If exhaust air heat pump using Appendix N, (23b} = (23a) x Fmv (equation (N5)), otherwise (23b) = (23a) (23b)
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If balanced with heat recovery: efficiency in % allowing for in-use factor {from Table 4h) = N/A (23c)

c} If whole house extract ventitation or positive input ventilation fr 3 oi a
if (22b)m < 0.5 x (23b}, then {24c) = (23b); otherwise (24c) {2 #)] P

{24c)m [ 059 | o057 | 057 | 053 0.51 0.50 0.5 050 | 051 | 053 | 055 | 057 |(24c)

Effective air change rate - enter {24a) or (24b) or {24c) or (24d) in box (25)
(25)m [ 059 T o057 | 057 | 053 | o051 | o050 [ 050 [ os0 | o51 [ os53 [ 055 | 057 |{25)

The k-value is the heat capacity per unit areaq, see Table 1e

Element Gross Openings, Net area U-value, AxU, K-value, AXK,
Area, m? m? A, m? W/mK W/K kI/m? K /K

Doors 189 1 x [ o055 | =[ 108 | [ nwa | [ nNA |28
Window* [ 601 ] x| 133 | =706 | [ wma | | nNa |7
Graund floor [6720 | x| 015 | =] 1008 ) [ wNa | [ wnA (283
External wall [5367 | x [ 025 | =[ 1342 ] [ wia | [ nNA |90
External walt [[1456 | x [ 023 } =33 | [ wa | [ wnA |(9a
Total area of external elements A, m? {31)
* for windows and roof windows, effective window U-value is calculated using formula 1/[(1/UValue)+0 04] paragraph 3 2
Fabric heat loss, W/K = 3(A x U) (26) (30)+(32) = (33)
Heat capacity Cm = ${A x k) (28). (30) +(32) +(32a) (32e)= (34)
Thermal mass parameter (TMP) in kJ/m2K Calculated separately = (35}
Thermal bridges: 3 (L x W) calculated using Appendix K (36)

if details of thermal bridging are not known then (36) =015 x {31}
Total fabric heat loss {33) +{36) = 44.45 (37)

Ventilation heat loss cafculated monthly 0.33 x{25)m x {5)
(38)m [ 3610 | 2914 | 2914 | 2721 [ 2593 | 2561 | 2561 | 2561 | 2625 | 27.21 | 2817 | 2914 |(38)

Heat transfer coefficient, W/K (37)m + {38)m
{39)m [ 7450 | 7358 | 7358 | 7166 | 7038 | 7006 | 70.06 | 7006 | 7070 | 7166 | 7262 | 73.58 |

Average=3(39)1 12/12= {39)
Heat loss parameter (HLP}, W/m?K {39}m + (4)

(40)m [ 111 | 210 [ 110 | 1207 | 105 | 108 | 104 [ 104 105 | 107 | 108 [ 110 |

Average = F{40)1 . 12/12 = (40}

kWh/year

Assumed occupancy, N {42)

IFTFA>139, N=1+176x[1-exp{-0 000349 x (TFA - 13.9)%)] + 0.0013 x (TFA - 13 9)

fTFA<138, N=1
Annual average hot water usage in litres per day Vd,average = (25 x N} + 36 85,89 (43}
Annual average hot water usage has been reduced by 5% if the dwelling is designed to achieve o water use target of not more than 125 litres

per person per day (all water use, kot and cold}

Jan Feb Mar Apr May Jun Jui Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x {43}
{44}m [ o448 [ 9104 [ 8760 | 8417 [ 8073 [ 7730 | 7730 | 8073 [ 8417 [ 8760 [ 9104 | o448 |

S(44)1 12= (44)

Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, Ic 1d)
{45)m 14044 | 122.83 | 12675 | 11050 | 10603 | 9150 | 8478 | 97.29 | 9845 | 11474 | 125.24 | 136.01 |

S(45)3..12 = {45)

if instantaneous water heating at point of use (no hot water storage), enter Q in boxes (46} to (61)
For community heating include distribution lass whether or not hot water tank is present
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Distribution loss 0.15 x {45)m 3 2 1 0 2 9
| |

(a6)m | 2207 | 1842 | 1901 | 1658 | 15090 | 1372 [ 1272 | 1450 | 1477 | 1721 | 1879 | 2040 |46)
Water storage loss:
a) If manufacturer's declared loss factor is known (kWh/day): {47)
Temperature factor from Table 2b (48)
Energy lost from water storage, kWh/day (47) x (48) (49)
Enter (49) or {54) in (55) (55)
Water storage loss caiculated for each month = {55) x {41)m
(56)m | 1992 | 1799 [ 1992 | 1928 | 1992 | 1928 | 1992 | 1992 | 1928 | 19.92 | 1928 | 1932 |(36)
If eylinder contains dedicated solar storage, = (56)m x [(50} - (H11)] = {50}, else = {56)m where {H11) is from Appendix H
{57)m | 1992 [ 1799 [ 1992 | 1928 | 19.92 | 1928 | 19.92 | 1992 | 1928 | 1992 | 1928 | 1992 |(57)
Primary circuit Joss (annual} from Table 3 {58)
Primary circuit loss for each month (58) + 365 x (41)m
{modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
(59)m ! 3058 | 2762 | 3058 | 2959 [ 3058 | 2959 | 3058 | 3058 | 2959 | 30.58 | 29.59 | 3058 |(59)
Cornbi loss for each month from Table 3a, 3b or 3¢ (enter '0' if not a combi boiler)
{61)m [ 000 | 000 | o000 | o000 [ 000 | 000 [ o0oo | 000 | ooo [ o000 [ 000 | o000 |61

Total heat required for water heating calculated for each month 0.85 x {45)m + (48)m + (57)m + {53)m + (61)m
(62)m [ 19094 | 168.44 | 177.24 [ 159.37 [ 156.53 | 140.36 | 135.28 | 147.79 | 147.32 | 165.23 | 174.11 | 186.50 | (62)

Solar DHW input calculated using Appendix H (negative quantity) ('0' entered if no solar contribution to water heating)
(63)m i 000 | ooo [ ooo | o000 [ o000 | 000 | ooo | ooo | ooo [ 000 | 000 | 000 |

3(63)1. 12= (63}

Output from water heater for each month, kwh/manth (62)m + (63)m
{64)m | 190.94 | 16844 [ 17724 | 15937 | 15653 | 14036 | 13528 | 147.79 | 14732 | 165.23 | 174.11 | 18650 |

st 12+ 6

if (64)m < O then setto 0
Heat gains from water heating, kWh/month 0.25 x [0.85 x {45)m + (61)m] + 0.8 x [{46)m + {57}m + (58)m]
(65)m [ 8709 | 7733 [ 8254 [ 7584 | 7565 | 6952 | 6859 | 7275 [ 71.83 [ 7855 | 80.74 | 85.62 | (65)

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

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

Metabalic gains (Tabie 5}, Watts
(66)m | 13058 | 13058 | 13058 | 130.58 | 13058 | 130.58 | 13058 | 130.58 | 130.58 | 130.58 | 130.58 [ 130.58 | (66)

Lighting gains {calculated in Appendix L, equation L9 or L9a), also see Table 5
{67)m | 4830 [ 42900 | 348 | 2641 | 1975 | 1667 | 1801 | 2341 | 3143 [ 3990 | 4657 | 49.65 |(67)

Appliances gains {calculated in Appendix L, equation L13 or L13a), also see Table 5
(68}m | 28459 | 28754 | 280.10 | 264.26 | 244.26 | 225.46 | 212.91 | 209.95 | 217.40 | 233.24 | 253.24 [ 272.03 | (68)

Cooking gains {calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m | 5023 [ 5023 | 5023 | 5023 | 5023 | 5023 | 5023 | 5023 [ 5023 | 5023 | 5023 | 50.23 |(69)

Pumps and fans gains (Table 5a)
(70)m | 10.00 | 1000 | 1000 | 1000 | 1000 | 2000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 |{70)

Losses e g evaporation {negative values} (Table 5)
{71)m | -87.05 | -87.05 | -87.05 | -87.05 | -87.05 | -87.05 | -87.05 | -87.05 | -87.05 | -87.05 | -87.05 [ -87.05 | (71)

Water heating gains (Table 5)
{72)m | 117.06 | 115.07 | 11094 | 10533 | 10168 | 9655 | 9219 | 9778 | 9976 | 20557 [ 11224 | 115.08 | (72)

Total internal gains (66)m +{67)m + (68)m + (69)m + {70)m + (71)m + (72)m
(73)m [ 553.71 | 549.28 | 529.69 | 499.76 | 469.45 | 442.44 | 426.87 | 434.90 | 452.34 | 482.47 | s15.70 | s40.52 | (73)

Soiar gains are calculated using solar flux from Table 60 and associated equations to convert to the applicable orientation

URN: TW - RSL - Apartment version 1
NHER Plan Assessor version 54 2
Page 3 SAP version 9 90




Rows (74} to (82) are used 12 times, one for each month, repeating as needed if there is more than one window Type. U 6 2 9 P

Details for month of January and annual totals are shown below:

Access factor Area m? Solar flux W/m? g Specific data FF Specific data Gains (W)}
Table 6d or Table 6b or Tabie 6¢
Solar gains in watts, calculated for each month 5{74)m...(82}m
(83)m | 8912 | 15193 | 20075 [ 246.69 | 27017 | 27424 | 268.87 | 25111 | 22145 | 172.50 | 106.85 [ 76.16 | (83)
Total gains - internal and sclar (73)m + (83)m
(84)m (_642.84 | 70121 [ 73045 [ 74646 | 739.62 | 716.68 | 695.74 | 686.01 | 673.79 | 654.97 | 622.56 | 616.68 | (84)

Temperature during heating periods in the living area from Table 9, Th1{'C) 21.00 (85)

jan Feh Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area, n1,m (see Table 9a)
(86)m [ 091 [ o8 [ 08 [ 079 [ 069 | 055 | 039 | 040 | 060 | 077 | 088 | o0s1 | (26)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9¢)
(87)m | 1926 [ 1949 | 1984 [ 2020 | 2060 | 2085 | 2096 | 2096 | 2080 | 2038 | 19.72 | 1931 |87

Temperature during heating periods in the living area from Table 9, Th2("C)
(88)m { 2000 [ 2001 | 2001 | 2003 | 2005 | 2005 ]| 2005 | 2005 | 2004 | 2003 | 2002 ] 20.01 | (88)

Utilisation factor for gains for rest of dwelting n2,m (see Table 9a)
(89)m | 08 [ o087 [ 082 | 076 | 065 | 048 | 031 | 031 | 053 | o07a | 086 [ 090 ](s9)

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
{90)m [ 2771 | 1804 | 1854 [ 1906 | 1960 | 1991 | 2002 | 2002 | 1985 | 1931 | 1838 | 1779 ] (00)

Living area fraction fLA 18.00 +(4)= {91)

Mean internal temperature for the whole dwelling fLAx T1 +{1 - fLA) x T2
(92)m ( 1832 [ 1843 | 1888 [ 1036 | 1987 | 2016 | 2027 | 2027 | 2041 | 1960 | 18.74 | 1820 ](92)

Apply adjustment to the mean internal temperature from Tahle 4e, where appropriate
(93)m | 2797 | 1828 [ 1873 [ 1921 | 1972 | 2001 | 2012 | 2042 | 19.96 | 1945 | 1859 | 1805 |(93)

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

Set Ti to the mean internal temperature obtained at step 11 of Table 9, so that tim = (93)m and recalculate the utilisation factor for gains using Table 9a)

Utilisation factor for gains, Bm

{94)m | 08 [ 08 [ 079 | 074 | 063 | 048 | 031 | o032 | 053 | 071 | 083 | 087 (94
Useful gains, BmGm, W = (94)m x {84)m

(95)m | 55551 | 586.37 | 578.73 | 54920 | 46538 | 345.67 | 219.10 | 21881 | 355.13 | 466.21 | 51645 | 534.54 | (95}

Meonthly average external temperature from Table 8
{96)m | 450 | 500 | 680 | 870 | 1170 | 1460 | 1690 | 1690 | 1430 | 10.80 | 700 | 490 ]98)

Heat loss rate for mean internal temperature, Lm, W
(97)m [ 1004.16 | 976.93 | 878.21 | 753.39 | 564.37 | 379.19 | 22592 | 22585 | 399.96 | 619.71 | 841.82 | 967.41 | (97)

Space heating requirement for each month, kWh/month = 0.024 x [{57)m - (95)m] x (41}m
(98)m | 333.80 | 26246 | 222.81 | 147.01 | 7365 | 000 | 000 | 000 | 0.00 | 11421 | 23427 | 322,06 |

Total per year (kWh/year) = 3{98)2 5,10.12= 1710.27 (98)
Space heating requirement in kWh/m?/year {98) + (4) 25.45 (99)

Space heating:

Fraction of space heating from secondary/supplementary system (Table 11) {201}
Fraction of space heating from main system({s) 1-(201) (202)
Fraction of main heating from main system 2 {203)
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Fraction of total space heat from main system 1 {202) x [1 - (203)}

Fraction of total space heat from main system 2 (202} x {203} {205)
Efficiency of main space heating system 1 (%) {2086)
" (from database or Table 4a/4b, adjusted where appropriate by the amount shown in the ‘space efficiency adjustment’ column of Table 4c)
Jan Feb Mar Apr May hun Jul Aug Sep Oct Nov Dec

Space heating requirement, kWh/month {(as calculated above)

(98)m | 33380 | 26246 | 22281 | 14700 [ 7365 | 000 | o000 | 000 [ o000 [ 11421 [ 23427 [ 32206 |
Space heating fuel {main heating system 1}, kWh/month = (98)m x (204} x 100 + (206)

(211)m | 357.00 | 28071 [ 23830 | 15724 | 7877 | o000 | o000 | o000 | o000 [ 12215 | 25056 | 344.44 |

Total per year {kWh/year) = ${211)1. 5,10. .12 = 1829.16 {211)

Water heating:

OCutput from water heater, kWh/month (calculated above)
(64)m | 190.94 | 168.44 | 177.24 | 159.37 | 156.53 | 14036 | 135.28 | 147.79 | 147.32 | 16523 | 17411 [ 186.50 |

s(6a) 12 (64

Efficiency of water heater per month
{217)m [ 8629 | 8599 [ 8543 | 2460 | 8294 | 79.80 | 79.80 | 79.80 | 79.80 | 83.85 | 8561 | 86.26 |

Fuel for water heating, kwh/month = (64)m x 100 = (217)m
(219)m [ 221.27 | 195.87 | 207.48 | 188.38 | 188.73 | 175.89 | 169.52 | 185.20 [ 184.61 | 197.05 | 203.39 [ 216.22 |

Total per year (kWh/year) = 3{215)1 12 = 2333.62 {21%)

Annual Totals Summary; kWh/year kWh/year

Space heating fuel used, main system 1 {211}
Water heating fuel used (219}
Electricity for pumps, fans and electric keep-hot {Table 4f):
mechanical ventilation fans - bafanced, extract or positive input from outside (230a)
warm air heating system fans ‘I (230b}
central heating pump ,E (230¢)
oil boiler pump {230d)
boiler flue fan ,E {230e)
maintaining electric keep-hot facility for gas combi boiler (.00 (230f)
pump for solar water heating 0.00 {230g)
Total electricity for the above 5(230a) .{230g) (231)
Electricity for lighting (calculated in Appendix L): {232)
Fuel kWh/year Fuel price Fuel cost £/year
{Table 12)
Space heating - main system 1 X x001= (240)
Water heating cost {other fuel) X x001= {247)
Pumps, fans and electric keep-hot X x001= {249}
Energy for lighting X x001= (250)
Additional standing charges (Tabfe 12) {251}

Total energy cost (240) . (242) + (245) (254) 302.24 (255)

Energy cost deflator (Table 12} {2586)
Energy cost factor (ECF) [(255) x (256)] = [{4} + 45 0] = (257)
SAP value
SAP rating (258)
SAP band
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Energy Emissions
kwh/year Factor

Space heating - main system 1 1829.16 X 0.198 =

Water heating 2333.62 X 0.198 =

Space and water heating

Pumps, fans and electric keep-hot 245.07 X =
Lighting 341.22 x =

Total carbon dioxide emissicns (261).. (271} =
Dwelling carbon dioxide emissions rate {272)+ (4) =
El value

El rating (see section 14}
El band

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

Emissions
{kgCQ2/year)

(261)
(264)
(265)
(267)
(268)
(272)
(273)
(274

Energy Primary Energy
kWh/year Factor
Space heating - main system 1 1829.16 X 1.02 =

Water heating 2333.62 X 1.02 =

Space and water heating

Primary Energy

1865.75 | {261%)
2380.29 (264*}

(261%) +{262%) + (263*) + (264*) = (265%)

Pumps, fans and electric keep-hot 245.07 X = 715.61 (267%)
Lighting 341.22 X = 906.37 (268%)
Total primary energy kWh/year 3(261%*) (271%) = 5958.02 (272%)

Primary energy XWh/m2/year (272%)+ (4) =

88.66 (273%)
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SAP 2009 Worksheet 3 2 O 1 2 O 8 2 9 i NHER

Design - Draft

This design submission has been carried out using Approved SAP software 1t has been prepared from plans and specifications and may not reflact the
property as censtructed.

=2 Mir Laurie Wills 3906

10/05/2012

" Type H - 2 storey, 4bed Chapel Close , Clitheroe, Lancs, BB7

Area {m?) Average storey Volume {m®)

height (m)

Lowest occupied {ia) x {2a) (3a)
+ (1) x (2) (30)
Total floor area {1a) + (1b) + (1c) + {1d) .{1n) = (4

Dwelling volume {3a) + (3b) + (3c) + (3d) {3n)= (5)

m? per hour

Number of chimneys [ o ] x40= ‘II (6a)
Number of open flues 'I’ x20= ‘Il {6h)
Number of intermittent fans [I’ x10= E (7a)
Number of passive vents Ii] x10= IZ} (7b)
Mumber of flueless gas fires rj___] x40= E (7¢}

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + {7a) + (7b) + (7¢} = I:Il +{5) = (2)
If @ pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9} to (16)

Air permeability value, 450, expressed in cubic metres per hour per square metre of envelape area {17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18} = {16) {18)
Air permeability value applies if o pressurisation test has been done, or a design or specified air permeability is being used

Number of sides on which dwelting is sheltered i’ {19)
Shelter factor 1-[0075x(19)] = {20)

Adjusted infiltration rate (18) x {20) = {21)
Infiltration rate modified for monthly wind speed:
Jan feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Monthly average wind speed from Table 7
(22)m [ 540 [ 510 | 510 4.50 4.10 3.90 3.70 3.70 220 | 450 | 48 | 510 |

s 12- a2

wWind Factor (22a)m ={22)m+ 4
(222)m [335 | 127 [ 127 | 112 | 102 | 098 | 092 092 105 | 112 | 120 | 127 |

5(22a)1 .12= {22a)

Adjusted infiltration rate (allowing for shelter and wind speed) = (21} x {22a}m
(220)m 034 | 032 | 032 | 028 | 026 | 624 | 023 0.23 026 | 028 | 030 | 032 |

5(22b)1. 12 = (22)
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system (23a}
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If exhaust air heat pump using Appendix N, (23b) = {23a) x Fmv (equation {N5)), otherwise [23b) = (23a) 0.5 (23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = m (23c)

c) H whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0 5 x (23b), then (24c} = (23b); otherwise (24c) = (2Zbjm + 0 5 x (23b)
(24c)m [ 059 | 057 [ 057 | 053 | 051 | 050 | 050 | 050 | 051 | 053 | 055 | 057 ]{24q)
Effective air change rate - enter {24a) or {24b) or {24c) or {24d} in box (25)
(25)m [ 058 [ o057 [ os57 [ 053 [ o051 | o050 [ o050 | 050 | o051 | 053 [ o055 | 057 |(25)

The k-value is the heat capocity per unit area, see Table 1e

Element Gross Openings, Net area U-value, AxU, K-value, AXK,
Area, m? m? A, m? W/m2K W/K k/mK kIfK
Doors [ 18 | x[ 055 J=[ 204 | [ na | [ nNa 26
Window* [1270 | x | 133 | =] 1682 | | ~NaA | [ NA |7
Ground floor Fa750 | x [ 0as | =] 722 | | wa | [ nNa |(283)
External wall [12451 | x | o025 | =[ 3113 ] [ ~na | [ wNA [(29)
Roof [[4750 | x [ 011 | ={ 522 | [ ~na | [ wa |30
Total area of external elements $A, m? (31)

* for windows and roof windows, effective window U-value is calculated using formula 1/{{1/UValuej+0.04] paragraph 3 2

Fabric heat loss, W/K = 3(A x U) (26) (30)+ (32} = (33)

Heat capacity Cm = 3(A x k) (28) (30)+(32)+ (322} (32¢)= (34)

Thermal mass parameter (TMP) in kI/m?K Caleulated separately = {35)

Thermal bridges: 3 (1 x W} calculated using Appendix K (36)
if details of thermal bridging are not known then (36) = 0.15 x (31}

Total fabric heat loss {33)+({36) = 80.09 (37}

Ventilation heat loss calculated monthly ©.33 x (25}m x (5)
(38)m [ 4531 | 4336 | 43.86 | 40.97 | 39.04 | 3856 | 3856 | 3856 | 3952 | 40.97 | 4242 | 43.86 |(38)

Heat transfer coefficient, W/K (37)m + {38)m
{39)m [[125.40 | 12395 | 12395 [ 121.06 [ 119.13 | 11865 | 11865 | 11865 | 119.61 | 121.06 | 122.50 | 123.95 |

Average = 3{39)1 12/12 = (39)

Heat loss parameter {HLP}, W/m?K (39)m + (4}
(40)m [ 132 | 130 [ 130 | 127 1.25 1.25 1.25 1.25 126 | 127 | 129 | 130 |

Average = 3(40)1. 12/12= 40}

kwWh/year

Assumed occupancy, N {42)

IFTFA>13.9, N =1+ 1 76 x [1 - exp(-0 000349 x (TFA - 13.9)3)] + 0 0013 x {TFA- 13 9)

FTFA£139,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 {43}
Annual average kot water usage has been reduced by 5% if the dwelling is designed to achieve @ water use target of nof more than 125 litres
per person per day (alt water use, hot and cold)
lan 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 1c x (43)
(44)m { 107.85 | 103.93 | 16000 | 96.08 | 9216 [ 8824 | 8824 | 9216 | 96.08 | 120000 | 103.93 | 107.85 |

s 12- 0

Energy content of hot water used - calculated monthly = 4.150 x Vd,m x nm x Tm/3500 kWh/month {see Tables 1b, 1c 1d)
(45}m 160.32 | 140.22 | 144.69 | 126.14 | 121.04 E 104.45 | 96,79 | i11.06 | 112.39 [ 130.98 I 142.97 | 155.26 |

s 12- a9
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If instantaneous water heating at point of use {no hot water storage), enter 0 in boxes (46} to (61)
For community heating include distribution loss whether or not hot water tank is present

Distribution loss 0.15 x {45)m

{46)m [ 2405 | 2103 [ 2170 | 1892 [ 1816 | 1567 | 1452 | 1666 | 1686 | 1965 | 2145 | 23.29 | (46}
Water storage loss:
a) if manufacturer's declared loss factor is known (kWh/day): {47)
Temperature factor from Tabie 2b {48)
Energy lost from water storage, kWh/day (47) x (48) (49}
Enter (49) or {54) in (55) (55)
Water storage loss calculated for each month = (55) x {41)m
(56)m | 1992 [ 1799 | 1992 | 1928 | 1992 | 1928 | 1992 | 1992 | 1928 [ 1992 | 1928 | 1992 |(56)

If ¢ylinder cantains dedicated solar storage, = (56}m x [(50) - (H11)] + {50}, else = {56)m where {H11) is from Appendix H
{57)m | 19.92 | 1799 | 1992 | 1928 | 2992 | 1928 | 19.92 | 1002 [ 1928 | 1992 | 1928 | 1992 |(57)

Primary circuit loss (annual) from Tabie 3 360.00 {58)

Primary circuit foss for each month (58) + 365 x (41)m
{modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
(59)m | 3058 | 2762 | 3058 | 2050 | 3058 [ 2050 | 3058 | 3058 | 2959 [ 3058 | 2959 [ 3058 |(59)

Combi less for each month from Table 3a, 3b or 3c (enter '0" if not a combi hoiler)
{61)m [ 000 | o000 | ooo | 000 | 000 | o000 [ o000 | o000 | coo | o000 | ocoo | 000 |i61)

Total heat required for water heating calculated for each month 0.85 x {45)m + (48}m + {57)m + (S3)m + (61)m
(62)m | 210.81 | 18583 | 19519 | 175.01 | 17153 | 15331 | 147.28 | 16156 [ 161.26 | 181.47 [ 191.84 [ 205.76 | (62)

Solar DHW input calculated using Appendix H (negative quantity) ('0' entered if no solar contribution to water heating}
(63)m [ 000 [ o000 7 o000 | o000 | ooco [ o000 | oco | o000 [ o000 | 000 | o000 | o000 |

3631 12+ (63

Output from water heater for each menth, kwh/moenth (62)m + (63)m
{64)m 21081 | 18583 | 19519 [ 175.01 | 37153 [ 153.31 | 147.28 | 16156 | 161.26 | 181.47 | 191.84 | 205.76 |

S(641 12+ (64)

if{64)m < Othensetto @
Heat gains from water heating, kWh/month 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [{46)m + {57)m + {59)m]
(65)m { 9370 | 8311 | 8851 | 81.04 | 8064 | 7382 | 7258 | 77.33 | 7646 | 83.95 | 86.63 | 92.02 |(65)

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

Jan Feb Mar Apr May Jun Jul Aug Sep Cct Nov Dec

Metabolic gains {Table 5}, Watts
(66)m | 161.29 | 16129 | 162.29 | 16129 | 161.29 | 161.29 | 161.29 | 161.29 [ 16129 | 16129 | 161.29 | 161.29 | (68)

Lighting gains {calculated in Appendix £, equation L9 or L9a), also see Table 5
{(67)m | 5758 | 5114 | 4159 | 3149 | 2354 | 1987 | 2147 | 2791 | 3746 | 4757 | 5552 | 5918 |(67)

Apgpliances gains {calcutated in Appendix L, equation L13 or L13a)}, also see Table 5
(68)m | 370.12 [ 373.96 | 364.28 | 343.68 | 317.67 | 293.23 [ 276.90 | 273.05 | 28273 | 303.34 [ 329.35 | 353.79 |{(68)

Coaoking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
{69)m [ 5382 [ 5382 | 5382 | 5382 [ 5382 [ 5382 | 538 | 5382 | 5382 | 5382 | 5382 | 538 |(69)

Pumps and fans gains (Table 5a)
(70)m [ 1000 | 1000 | 1000 [ 2000 | 1000 [ 1000 | 1000 [ 100 [ 1000 [ 1000 | 1000 [ 1000 |(70)

Losses e g evaporation {negative vatues) {Table 5)
{71)m [ -107.53 | -107.53 | -107.53 | -107.53 | -107.53 [ -107.53 | -107.53 | -107.53 | -107.53 [ -107.53 [ -107.53 [ -107.53 | {71)

Water heating gains (Table 5}
{72)m | 125.94 | 212367 | 11896 | 112,55 | 108.39 | 10253 | 9755 | 103.93 | 106.20 | 112.83 | 12032 | 123.68 ;(72)

Total internal gains (66)m + (67}m + (68)m + (69)m + (70hm + {71)m + (72)m
{73)m | 671.23 | 666.36 | 642.42 | 605.30 | 567.18 | 533.21 | 513.50 | 522.48 | 543.97 | 581.32 [ 62277 | 654.24 | (73)
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Solar gains are colculated using solar flux from Table 6a and ossociated equations to convert to the applicable orientation
Rows (74} to {82) are used 12 times, one for each month, repeating as needed if there is more than ane window type

Details for month of January and annual tofals are shown below:

Access factor Area m? Solar flux W/m? g Specific data FF Specific data Gains (W)
Table 6d or Table &b or Table 6¢
Southeast X x x09x x - )
Salar gains in watts, calculated for each month 3{74)m...(82)m
(83)m [(18852 | 321.37 | 424.63 | 52181 | 571.47 | 580.08 | 568.72 | 531.15 | 468.41 | 364.87 | 226.02 | 16110 | (83)

Total gains - internal and selar (73)m + {83)m
(84)m [ 850.75 | 987.73 | 1067.05 | 1127.11 [ 1138.65 | 111329 | 1082.22 | 1053.63 | 1012.38 | 946.19 | 848.79 | 815.34 | (84}

Temperature during heating periods in the living area from Table 9, Th1{'C) 21.00 (85)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains for living area, n1,m {see Table 9a)
(86)m 093 | 090 | 08 | 080 | 070 | 057 | 041 | 042 | 062 | 080 | 080 | 053 |{86)
Mean internal temp of living area T1 {steps 3 to 7 in Table Sc)
(87)m [(18.74 | 1904 | 1949 | 1994 | 2044 | 2077 | 2093 | 2083 | 20.69 | 20.13 | 1929 | 1879 |{87)
Temperature during heating periods in the living area from Takle 9, Th2("C)
(88)m [[1983 | 1984 | 19.84 | 1986 | 19.88 | 19.88 | 19.88 | 19.88 | 19.88 | 19.86 | 19.85 | 19.84 |(88)
Utilisation factor for gains for rest of dwelling n2,m (see Table 9a)
(89)m o091 | o088 | 084 | 077 | 066 | 049 | 031 | 032 | 055 | 076 | 088 | 092 |(89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
{80)m [[(1687 | 1731 | 1795 | 1850 | 1927 | 19.68 | 19.84 | 19.84 | 1959 | 1887 | 17.69 | 16.96 | (90)
Living area fraction A 2210 | +@= [__023  |(1)
Mean internal temperature for the whole dwelling fLA x T1 +(1 - fLA} x T2
{92)m [(1731 | 1771 | 1831 | 1891 | 1954 | 1993 | 2010 | 2009 | 19.85 | 1516 | 1806 | 1738 |(92)

Apply adjustment to the mean internai temperature from Table 4e, where appropriate
(93)m ["17.16 | 1756 | 1816 | 1876 | 1939 | 1978 | 1995 | 1994 | 1970 [ 19.01 [ 1791 | 17.23 |(93)

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

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that tim = {33)m and recalculate the utilisation factor for gains using Table 9a)

Utilisation factar for gains, Bm

(94)m [ 088 | o085 | 08 | 074 | 063 | 049 | 032 | 033 | 054 | 073 | 085 | 088 |(94)
Useful gains, 3mGm, W = (94)m x {84)m

{95)m [ 756.64 | 835.60 | 85126 | 830.95 | 719.37 | 542.84 | 345.21 | 344.03 | 548.39 | 688.60 | 719.04 | 721.20 | (95)
Monthly average external temperature from Table 8

{96)m [ 450 | 500 | 680 | 870 | 1170 | 1460 | 1690 | 1690 | 1430 | 10.80 | 7.00 | 4.90 |(96)
Heat loss rate for mean internal temperature, Lm, W

{37)m [1587.17 | 1557.36 | 1407.50 | 1217.38 | 916.58 | 615.09 | 361.37 | 361.06 | 64591 | 994.15 | 1336.53 | 1528.60 | (97)
Space heating requirement for each month, kWh/month = 0.024 x [{97}m - (95)m] x (41)m

(98}m [617.92 | 485.02 | 413.85 | 27822 | 14672 | 0.00 | 000 | 000 | 000 [ 227.33 [ 44459 | 600.71 ]

Total per year (kWh/year) = 5(98)1 5,10 12 = (98)

Space heating requirement in kwh/m?/year (98) = (4} {99}

Space heating:

Fraction of space heating from secondary/supplementary system (Table 11) {201)
Fraction of space heating from main system(s) 1-{201) {202)
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Fraction of main heating from main system 2 {203}
Fraction of total space heat from main system 1 (202) x [1 - (203}] (204)
Fraction of total space heat from main system 2 (202) x (203} {205)
Efficiency of main space heating system 1 (%) {206)

{from database or Table 40/4b, adjusted where appropriate by the amount shown in the 'space efficiency adjustment’ column of Table 4c)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement, kWh/month {as calculated above)
(98)m [ 617.92 | 48502 [ 41385 | 27822 | 14672 | 000 | 000 | 0.00 | 000 | 227.33 | 44459 | 600.71 |
Space heating fuel (main heating system 1}, kWh/month = {98)m x (204) x 186 + (206)
{211)m | 660.88 | 518.74 [ 44262 | 29757 | 15692 | 0.00 | 000 | 000 | 000 | 24313 | 47550 | 642.47 |

Total per year (kWh/year) = 3{211)1 5,10 12= 3437.82 (211}

Water heating:

Output from water heater, kWh/month (calculated above)
{64)m 21081 | 18583 [ 19519 | 175.01 | 171.53 | 153.31 | 147.28 | 16156 | 161.26 | 18147 | 191.84 | 20576 |

s(641. 12 (64

Efficiency of water heater per month
{217)m [ 8751 | 8726 | 8677 | 86.04 | sa40 | 7980 | 79.80 | 79.80 | 79.80 | 8542 | 86.98 | 87.51 |

Fuel for water heating, kWh/month = (64)m x 100 + (217)m
(219)m (24089 | 212.96 | 224.94 | 20340 [ 20324 | 192.12 | 184.56 | 202.45 | 202.08 | 212.46 | 220.55 | 23513 |

Total per year (kWh/year} = 5(219)1 .12 = 2534.78 {219)

Annual Totals Summary: kWh/year kWh/year
Space heating fuel used, main system 1 3437.82 (211}
Water heating fuel used 2534.78 (219)

Electricity for pumps, fans and electric keep-hot (Table af):

mechanical ventilation fans - bafanced, extract or positive input from outside 105.4% | {230a)
warm air heating system fans 0.00 {230b}

central heating pump 130.00 (230c)
oil boiler pump (230d)

boiler flue fan 45.00 {2302)

maintaining electric keep-hot facility for gas combi boiler 0.00 (230f)

pump for solar water heating {230g)
Total electricity for the above 5(230a) (230g) (231)

Electricity for lighting {calculated in Appendix L): 406.77 {232}
Fuel kWh/year Fuel price Fuel cost £/year
(Table 12)
Space heating - main system 1 3437.82 X 3.10 x001= 106.57 {240)

Water heating cost {other fuel) 2534.78 X 3.10 x001= (247
Pumps, fans and electric keep-hot 280.49 X 11.46 x001= {249)
Energy for fighting 406.77 x 11.46 x001= (250}
Additional standing charges (Table 12) (251)
Total energy cost (240} (242) +(245) . (254) {255)

Energy cost deflator (Table 12) (256)
Energy cost factor {ECF) [{255) x (256)] = [{4} + 45 0] = {257)
SAP value

SAP rating {258)
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SAP band

Energy
kWh/year

3437.82 X
2534.78 b

Space heating - main system 1
Water heating

Space and water heating
280.49 X
406.77 X

Pumps, fans and electric keep-hot

Lighting

Total carbon dioxide emissions
Dwelling carbon dioxide emissions rate
El value

El rating (see section 14}

El band

Emissions Emissions
Factor {kgCO2/year}
0.198 = 680.69 (261)
- 50189 | (264)

(261) + (262) + (263) + (264} = (265)

- o e
= [21030 ] qes)
5(261) . (271) = {272)

{272) = (4) = (273)

Energy
kWh/year

3437.32 X
2534.78 X

Space heating - main system 1
Water heating

Space and water heating
280.49 X
406.77 X

Pumps, fans and electric keep-hot

Lighting
Total primary energy kWh/year
Primary energy kWh/m2/year

Primary Energy

Primary Energy
Factor

1.02 = (261%)

1.02 = (264%)

{261%) + (262*} + (263%) + (264*) = (265%)
2.92 - (267%)

2.92 = (268%)

S(261%) (271%) = (272%)

(272%) % (4) = (273%)

Page &
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NHER

SAP 2009 Worksheet 3 2 O ? 2 U 6 2 9

Design - Draft

This design submission has been carried qut using Approved SAP software It has been prepared from plans and specifications and may not reflect the
property as constructed

¢ Mr Laurie Wills 3906

16/05/2012

Type - 2 starey, 3 bed Chapel Close, Clitheroe, Lancs, BB7

Average storey Volume {m?)

height (m)
Lowest occuples e x () (32
107.40 {(3b)

+1 (1b) x (2b)
Dwelling volume (3a) + {3b) + (3c} + (3d) (3n)= (5)

Area (m?*)

13

Total floor area (1a) + (1b) + (1c} + {1d) . {1n) = (a)

m? per hour

Number of chimneys II] x40 = |I] (6a)
Number of ppen flues E Xx20= I_I’ (6b)
Number of intermittent fans II\ x10= |I| (7a)
Number of passive vents ‘E x10= |I’ (7b)
Number of flueless gas fires I—_—T_l x40= Ij {7}

Air changes per
hour

Infittration due to chimneys, flues, fans, PSVs {6a} + {6b) + (7a) + {7b) + (7c) = ’II +{5}= {8}

If @ pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to {16)

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17}
If based on air permeability value, then (18) = [(17) + 20} + {8), otherwise (18) = (16} (18}

Air permeability value applies if a pressurisation test hos been done, or a design or specified air permeability is being used

Number of sides on which dwelling is sheltered [——6—_t (19}
Shelter factor 1-[0075x(19)] = (20}
Adjusted infiltration rate (18} x {20) = (21)

Infiltration rate modified for menthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Manthly average wind speed from Table 7
{22)m | 540 | s10 | 510 4.50 4.10 3.90 3.70 370 420 | 450 | 480 [ 510 |

s 12= (22

Wind Factor {22a}m = {22)m + 4
{22a}m (335 | 127 | 127 | 112 | 302 | o098 | 092 | 092 [ 105 | 112 [ 120 [ 127 |

s(22a)1 12= (22a)

Adjusted infiltration rate (allowing for shelter and wind speed} = (21} % (22a)m
(226)m [034 | 032 | 032 | 028 | 026 | 024 | 023 023 | 026 | 028 | 030 | 032 |
5{22b)1 12= 3.38 (22b)

Calculate effective air change rate for the applicable case:

If mechanical ventilation: air change rate through system (23a)
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If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv {equation g)}ZE (ZT} ={Xpa) 0.5 {23b}
i balanced with heat recovery: efficiency in % allowing for in-use factor {fr 4 O 6 2 9 | N/A {23c)
¢) If whole house extract ventilation or positive input ventilation from outside

if (22b}m < 0.5 x {23b), then (24c¢) = (23b); otherwise {24c) = {22b)m + 0.5 x (23b}
{24c)m 059 | 057 | 057 | 053 | 051 | 050 | 050 | 050 [ 051 | 083 [ 055 T 057 |{240)

Effective air change rate - enter (24a) or {24b) or (24c) or (24d) in box (25}
{25)m o059 | 0s7 | a57 | 053 | 051 | 050 | 050 | 050 [ 051 | 053 | 055 | 057 |(25)

The k-value is the heat capacity per unit area, see Table 1e

Element Gross Openings, Net area U-value, AxU, K-value, AxXK,

Area, m? m?* A, m? W/mK W/K ki/m? K ki/K
Doars 1 189 | x| o055 | =[ 104 | [ NA T [ _NA |28
Window* 151 | x [ 133 | =[ 1393 | [ ~naA | L NA @7
Ground floor | 4115 | x [ o015 | =[ 617 | [ NA | [ NA |(283)
External wall [7680 | x [ 025 | =[ 1920 | [ na | [ nAa ](299)
Party Wall [4310 | x [ o000 | =[ 000 | [wma | [ wa |32
Roof [a150 |« [ o011 | = as7 | [wa | [ wa Jeo
Totat area of external elements $A, m? {31}
* for windows and roof windows, effective window U-value is calculated using formula 1/{(1/UValue}+0 04] paragraph 3 2
Fabric heat loss, W/K = ${A x U} (26) (30}+(32)= (33}
Heat capacity Cm = 3(A x ) (28} {30)+(32) + (32a) (32e)= (34}
Thermal mass parameter (TMP} in kJ/m2K Calculated separately = (35}
Thermal bridges: 3 (L x W] calculated using Appendix K (36}
if details of thermal bridging are not known then (36} = 0 15 x (31}

Total fabric heat loss (33} +(36) = (37)
Ventilation heat Joss calculated monthly 0.33 x (25}m x {5)

(38)m [[39.25 | 3800 | 3800 | 3549 | 3382 | 3341 | 33.41 | 33.41 | 3424 | 3549 | 3675 | 3800 [(38)

Heat transfer coefficient, W/K {37)m + (38)m
(39)m [Toa47 | 9322 | 9322 | 9071 | 89.04 | 8863 | 8863 | 8863 | 8946 | 9071 | 9197 | 93.22 |

Average = 3(39)1 12/12= 90.99 (39)

Heat loss parameter (HLP), W/m?K (39}m + (4)
{40)m [ 115 | 113 | 113 | 110 1.08 1.08 1.08 1.08 109 [ 110 | 112 | 113 |

Average = 3(40)1 12/12= (40)

kwh/year

Assurned occupancy, N {42)

IFTFA > 139, N=1+176x [1- expl-0 000349 x {TFA - 13 9)*)] + 0 0013 x (TFA - 13.9)

IfTFA<139,N=1
Annual average hot water usage in litres per day Vd,average = {25 x N} + 36 {43)
Annual average hot water usage hos been reduced by 5% if the dwelling is designed to achieve o water use target of not more than 125 litres
per person per day {all water use, hot ond 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 1c x (43}
{44)m [103.06 | 9932 | o557 | 91.82 | 8807 | 8433 | 8433 | 8807 | 9182 | 9557 | 99.32 | 103.06 |

s(44)1.12= (44

Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x Tm/3600 kWh/maonth (see Tables 1hb, 1¢ 1d)
{45)m 15321 | 134.00 | 13827 | 12055 | 11567 | 9981 | 9249 | 106.14 | 107.40 | 125.17 | 136.63 | 14837 |
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320120629 Ror v

if instantaneous water heating at point of use (no hot water storage), enter 0 in boxes {46} to (61)
For community heating include distribution loss whether or not hot water tank is present

Distribution loss 0.15 x {45)m

(46)m [[2298 | 2010 | 2074 | 1808 | 1735 | 1497 | 1387 | 1592 | 1631 | 1878 | 2049 | 2226 | (46)
Water storage loss:
a) If manufacturer's declared loss factor is known (kWh/day): (47)
Temperature factor from Table 2b {48)
Energy lost from water storage, kWh/day (47)x (48) {49)
Enter {49) or (54) in {55) (55)
Water storage loss calculated for each month = (55) x (41)m
{56)m {1992 | 1799 | 1992 | 1928 | 1992 | 19.28 | 1992 | 19.92 | 1928 | 19.92 | 19.28 | 19.92 |(56)
If cylinder contains dedicated solar storage, = (56)m x [{50) - {H11})] + {50}, else = (56})m where {H11) is from Appendix H
(57)m [(1992 | 1799 | 1992 | 1928 | 1992 | 1928 | 19.92 | 19.92 | 1928 | 1892 | 19.28 | 19.92 |(57)
Primary circuit loss (annual} from Table 3 {58)

Primary circuit loss for each manth (58) + 365 x (41)m
{modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
(59)m [3058 | 2762 | 3058 | 29.59 | 3058 | 29.59 | 3058 | 3058 | 2959 | 3058 | 2959 | 30.58 |{59)

Combi loss for each month from Table 3a, 3b or 3¢ (enter '0' if not a combi boiler)
(61)m 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 |{61)

Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + {59)m + {61)m
{62)m 20370 | 179.61 | 188.77 | 169.42 | 166.17 | 148.68 | 142.99 | 156.63 | 156.27 | 175.66 | 185.50 | 198.87 | (62)

Solar DHW input caleulated using Appendix H {negative quantity} ('0' entered if no solar contribution to water heating)
(63)m 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00 |

steap 12= (63)

Cutput from water heater for each month, kWh/month {62)m + (63)m
(64)m 20370 | 179.61 | 188.77 | 169.42 | 166.17 | 148.68 | 142.99 | 156.63 | 156.27 | 17566 | 18550 | 198.87 |

sl64)1 12= (64)

if (64)m < 0 then setto 0

Heat gains from water heating, kWh/month 0.25 % [0.85 x (45)m + (61)m] + 0.8 x [{46)m + {57)m + {59)m]
(65)m [5134 [ 8104 | 8637 | 7918 | 78.86 | 7228 | 7115 | 7569 | 7481 | 8202 | 8452 | 89.73 | (65}

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

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

Metabolic gains {Table 5), Watts
{66)m [150.30 | 15030 | 150.30 | 150.30 | 150.30 | 15030 | 150.30 | 150.30 | 150.30 | 15030 | 150.30 | 15030 | (66)

Lighting gains {calculated in Appendix L, equation L9 or 19a), also see Table 5
(67)m [ 5254 | 4667 | 37.95 | 2873 | 2148 | 1813 | 1959 | 2547 | 3418 | 4340 | 50.66 | 54.00 |(67)

Applianees gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m [334.60 | 338.07 | 329.32 | 310.69 | 287.18 | 265.08 | 250.32 | 246.85 | 255.60 | 274.22 | 297.74 | 319.83 | (68}

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Tabie 5
(69)m [ 5254 | 5254 | 5254 | 5254 | 5254 | 5254 | 5254 | 5254 | 5254 | 5254 | 52.54 | 5254 | ({69}

Pumgs and fans gains (Table 5a)
(70)m [1000 | 1000 | 1000 | 10.00 | 10.00 | 1000 | 1000 | 10.00 | 10.00 | 1000 | 10.00 | 10.00 | (70)

Losses e g evaporation (negative values) (Table 5}
(71)m {-100.20 | -100.20 [ -100.20 | -100.20 [ -100.20 | -100.20 | -100.20 | -100.20 | -100.20 | -189.20 | -100.20 [ -100.20 | (72)

Water heating gains (Table 5)

(72)m [(122.77 | 12060 | 116.09 | 109.97 | 105.99 | 10039 | 95.63 | 10173 | 103.90 | 116.24 | 117.39 | 120.61 |{72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m +{72}m

{73)m [(622.54 | 617.97 | 596.00 | 562.03 | 527.29 | 496.24 | 478.18 | 486.68 | 506.31 | 540.50 | 578.42 | 607.08 | (73}
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Solar gains are caiculated using solar flux from Table 6o and associated equations to convert to the applicable orientation.
Rows {74) to (82) are used 12 times, one for each month, repeating as needed if there is more than one window type

Details for month of January and annual totals are shown below:

Access factor Aream? Solar flux W/m? g Specific data FF Specific data Gains {W)
Table 6d or Table 6k or Table 6¢c

Northwest x x x09x x = [ues Jey
Northeast x x x09x x = [[e1a_Jos)
Sofar gains in watts, calculated for each month ¥{74)m...{82)m

(83)m [102.44 | 182.76 | 262.17 | 357.84 | 423.96 | 443.54 | 429.46 | 377.48 | 30134 | 21340 | 12432 | 86.56 | (83)
Total gains - internal and solar (73)m + {83)m

(84)m [724.98 | 80073 | 858.17 | 919.87 | 95125 | 939.79 | 907.64 | 864.16 | 807.65 | 753.90 | 702.74 | 693.64 | (84)

Temperature during heating periods in the living area from Table 9, Th1{'C} 21.00 {85)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains for living area, n1,m {see Table 9a)
(86)m 092 | oso | 08 | 079 | 068 | 053 | 038 | 040 | 061 | 08 | 090 | 093 |(86)
Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)
{87)m 1907 | 1932 | 1972 | 2015 | 2059 | 2085 | 2096 | 2095 | 2077 | 2029 | 1956 | 1912 |(87)
Temperature during heating periods in the fiving area from Table 8, Th2("C)
(88)m ["1996 | 19.98 | 19.98 | 2000 | 2002 | 20.02 | 2002 | 20.02 | 2001 | 2000 | 19.99 [ 19.98 ](s8}
Utilisation factor for gains for rest of dwelling n2,m (see Table 9a}
{89)m o051 | 089 | o084 | 077 | 063 | 047 | 030 | 031 | 055 | 076 | 088 | 091 |{(89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table Sc)
{90)m 1742 | 1778 | 1835 | 18.97 | 1957 | 19.89 | 2000 | 19.99 | 1980 | 1917 | 1814 | 1751 [(90)
Living area fraction aan[ 1460 | +t#= [ 018  |(on)
Mean internal temperature for the whole dwelling fLA x 71 +(1 - fLA) x T2
(92)m 1771 | 1805 | 1859 | 1918 | 19.75 | 20.06 | 2017 | 2016 | 1997 | 1936 | 1839 | 17.80 |(92)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m [(1756 | 17.50 | 1844 | 19.03 | 19.60 | 19.91 | 20.02 | 20.01 | 19.82 | 1921 | 1824 | 1765 |(93)

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

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that tim = (93)m and recalculate the utilisation factor for gains using Table 9a}

Utilisation factor for gains, Bm

(94)m [ ose | 08 | 080 | 073 | 061 | 046 | 030 | 031 | 054 | 073 | 085 | 088 |{94)
Useful gains, ImGm, W = (94)m x {84)m

(95)m [637.72 | 682.08 | 689.68 | 675.96 | 583.52 | 431.69 | 26861 | 267.42 | 433.25 | 55241 | 596.08 | 61222 |(95)
Menthly average external temperature from Table 8

(96)m [ 450 | 500 | 680 | 870 | 1170 | 14.60 | 16.90 | 1690 | 1430 | 1080 | 7.00 | 4.90 |(96)
Heat loss rate for mean internal temperature, Lm, W

(97)m [1234.02 | 1202.83 | 1085.36 | 936.71 | 703.56 | 47041 | 276.27 | 275.97 | 493.77 | 763.25 | 1033.99 | 1188.21 | (97)
Space heating requirement for each month, kWh/month = 0.024 x [(97)m - (95}m] x (41}m

{98)m [a43.65 | 349.94 | 29441 | 187.74 | 8931 | 000 | 000 | 000 | 000 | 156.86 | 31530 | 42854 |

Total per year (kWh/year) = 5{98}1 5,10 12= (98)

Space heating requirement in kWh/m?fyear {98) = (4) 27.53 (99)

Space heating:
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Fraction of space heating from secondary/suppiementary system (Table 11)

Fraction of space heating from main systam(s) 1-{201) 1.00 {202}

Fraction of main heating from main system 2 {203}

Fraction of total space heat from main system 1 {202) x [1 - (203}] (204)

Fraction of total space heat from main system 2 {202} x (203} {205)

Efficiency of main space heating system 1 (%) (206)

{from database or Table 4a/4b, adjusted where appropriate by the amount shown in the ‘space efficiency adjustment’ column of Table 4c)

Jan Feb Mar Apr May jun Jul Aug Sep Oct Nov Dec
Space heating requirement, kwh/month (as calculated above)
{98)m [243.65 | 349.94 | 29441 | 18774 | 8931 | 000 | 000 | 000 | 000 | 156.86 | 31530 | 42854 |

Space heating fuel {main heating system 1), kwh/month = {98)m x (204) x 100 + (206)
{211)m [474.49 | 374.27 | 31487 | 20079 | 9552 | 000 | 000 | 000 | 000 | 167.77 [ 337.21 [ 458.33 |

Total per year (kWh/year) = 5(211}1 5,10 12= 2423.26 (211}

Water heating:

Output from water heater, kwWh/month (calculated above}
(64)m 20370 | 17961 | 188.77 | 169.42 | 166.17 | 148.68 | 14299 | 15663 | 156.27 | 17566 | 185.50 | 198.87 |

S(64)1. 12 = (64)

Efficiency of water heater per month
{217}m [86.84 | 8656 | 8600 | 8509 | 8324 | 79.80 | 79.80 | 7980 | 79.80 | 8451 [ 8622 [ 8681 |

Fuel for water heating, kWh/month = (64)m x 100 + {217)m
{219)m 23458 | 207.48 | 21951 | 199.11 | 199.62 | 18632 | 179.18 | 196.28 | 19583 | 207.85 | 215.15 | 229.08 |

Total per year (kWh/year) = 3(219})1 12= 2470.00 (219}

Annual Totals Summary: kWh/year kwh/year

Space heating fuel used, main system 1 (211)
Water heating fuel used (219)
Electricity for pumps, fans and electric keep-hot (Tabie 4f):
mechanical ventilation fans - balanced, extract or positive input from outside 91.39 {230a)
warm air heating system fans 0.00 {230b)
central heating pump 130.00 {230c)
oil boiler pump 0.00 {230d)
boiter flue fan [ 4500 (230e)
maintaining electric keep-hot facility for gas combi boiler 0.00 {230f)
pump for solar water heating 0.00 ‘ {230g)
Total electricity for the above 5(230a) (230g} {231)

Electricity for lighting (calcutated in Appendix L}: 371.16 (232)

Fuel kWh/year Fuel price Fuel cost £/year

(Table 12}
Space heating - main system 1 X x001= (240)
Water heating cost {other fuef) X x001l= (247)
Pumps, fans and electric keep-hot X x001l= (249)
Energy for lighting x x001= (250)
Additional standing charges (Table 12) (251)

Total energy cost (240). (242) + (245) (254) 330.75 (255)

Energy cost deflator (Table 12) (256)
Energy cost factor (ECF) [(255) x {258)] + [{4) + 45 €] = (257)

URN; TW - RSL - Type J version 1
NHER Plan Assessor version 54 2
Page 5 SAP version 9 80




320120629 P

SAP rating 3 (258)
SAP band
Energy Emissions Emissions
kWh/year Factor (kgCO2/year)
Space heating - main system 1 X = {261)
Waterheating , . [Cams o
Space and water heating (261) + {262) + (263) + (264} = {265)
Pumps, fans and electric keep-hot % = {267)
vitig , - o Jos
Total carbon dioxide emissions S(261) (271)= (272}
Dwelling carbon dioxide emissions rate (272)+ (4) = (273}
El value
El rating {see section 14) (274)

£l band

Energy Primary Energy Primary Energy
kWh/year Factor
Space heating - main system 1 X = (261*)
Water heating X = (264%)
Space and water heating (261%) + (262%) + (263%) + (264%) = (265%)
Pumps, fans and electric keep-hot X = (267%)
L , - oo
Total primary energy kWh/year S{261%) {271%)= (272%)

Primary energy kWh/m2/year (272%}+ (4) = 83.27 (273%}
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SAP 2009 Worksheet 3 2 O 1 2 O 6 2 9 P

Design - Draft

NHER

This design submission has been carried out using Approved SAP software It has been prepared from plans and specifications and may not reflect the
property as constructed

Mr Laurie Wills 3906

10/05/2012

Type K - 2 storey, 2 hed Chapel Close, Clitherose, Lancs , BBY

Area (m?) Average storey Volume {m?)

height {m)

Lowest occupied {la) x (2a) {3a)
a e Jub x [zer Jes &
Total flaor area (1a) + (1b) + {1c) + (1d) (1n) = {4)

Dwelling volume (32) + (3b) + (3} + {3d) {3n)= (5)

m?* per hour

Number of chimneys E x40 = IIi {6a)
Number of open flues m x20= |I| (6b}
Number of intermittent fans EI:I Xx10= III (7a)
Number of passive vents lI‘ x10 = fI, (7b)
Number of flueless gas fires iI] x40 = II] (7c}

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs {6a) + (6b) + [7a) + (7b} + (7¢) = Ii' +{5)= (8}
if a pressurisation test has been carried out or is intended, proceed to (17}, otherwise continue from (9) to {16)

Air permeability value, 950, expressed in cubic metres per hour per square metre of envelope area {17)
If based on air permeability value, then (18) = [{17) + 20] + (8), otherwise {18} = (16) (18)
Air permeability value applies if a pressurisation test has been done, or a design or specified air permeability Is being used

Number of sides on which dwelling is sheltered E (19)
Shelter factor 1-[0075x (19} = (20)
Adjusted infiltration rate (18) x (20) = {21)

Infiltration rate modified for monthly wind speed:
Jan Feh Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Meonthly average wind speed from Table 7
(22)m [ 540 [ 510 | 510 4.50 4.10 390 | 370 | 370 [ 420 [ as0 | as0 [ s10 |

stan 12= (22)

Wind Factor (22a)m ={22)m + 4
{22a)m {135 | 127 1.27 112 | 102 | o088 | o092 | o092 [ 105 [ 112 | 120 | 127 |

3(223)1. 12 = {22a)

Adjusted infitration rate [allowing for shelter and wind speed) = (21} x (22a)m
(22b)m [ 038 | 032 [ o032 [ o028 | 026 [ 024 [ 023 0.23 026 | 028 | 030 | 032 |
S{22b)1 . 12= 3.38 (22b)

Calculate effective air change rate for the applicable case:

If mechanical ventilation: air change rate through system (23a)
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If exhaust air heat pump using Appendix N, {23b) = (23a) x Fmv {equation {3 QJ\N'Q(ZN? 2 O 6 2 9 = (23b}
23c)

If balanced with heat recovery: efficiency in % allowing for in-use factor {from Table 4h} =
c)  whole house extract ventilation or positive input ventilation from outside
if {22b)m < 0.5 x (23b), then {24¢) = (23b); otherwise {24c) = (22bjm + 0 5 x (23b)
{24c)m T o058 | o087 | 057 | 053 | 051 | 050 | 050 | 050 | 051 | 053 | 055 | 057 |(24¢)

Effective air change rate - enter (24a) or (24b} or (24c) or (24d) in box (25)
(25)m [ 058 | 057 | 057 | 053 | 051 | 050 | 050 | 050 | 051 | 053 | 055 | 057 |(25)

The x-value is the heat capacity per unit areq, see Table 1e

Element Gross Openings, Net area U-value, AxU, k-value, AxK,

Area, m? m? A, m? w/mK W/K k)/m2 K WK
Doors 189 | x[ o055 | = 20a | [ na | [ na |26
Window* 1084 | x| 133 | =[ 2481 ] [ na | [ wna Jion
Ground floor [3360 | x [ 015 | =[ 504 | [ na | | nNA |(28)
External wall [6753 | x [ 025 | = [ 1688 ] N/A T A |29
Party Wall [3822 | x [ 000 | = ooo ! [ wa | [ wa 32
Roof [3360 | x [ 011 | =[ 370 | { NAa | [ nA_{(30)

Total area of external elements 3A, m? 147.56 | (31)
* for windows and roof windows, effective window U-value is calculated using formula 1/[{1/UValue}+0 04] paragraph 3 2

Fabric heat loss, W/K = (A x U) (26) .(30) + (32} = (33)

Heat capacity Cm = 3{A x k) (28) (30)+{32)+(32a) (32e)= N/A (34)

Thermal mass parameter (TMP) in ki/m?K Calculated separately = (35)

Thermal bridges: 5{L x W) calculated using Appendix K (36}
if detaiis of thermat bridging are not known then (36) = 0 15 x (31)

Total fabric heat loss (33)+(36) = 50.02 (37)

Ventilation heat [oss calculated monthly 0,33 x (25)m x (5)
(38)m [[3205 | 3103 | 3103 | 2898 | 2762 | 2728 | 27.28 | 27.28 | 27.96 | 2898 | 3000 | 3103 |(38)

Heat transfer coefficient, W/K (37}m + (38)m
{3%)m 8207 | 8105 | 8105 | 7900 | 7764 | 7730 | 7730 | 77.30 | 77.98 | 79.00 | 8002 | 8105 |

Average = 3(39)1 12/12= (39)

Heat loss parameter (HLP), W/m3( (39)m =+ (4)
(40)m [ 122 | 1221 [ 121 | 118 1.16 1.15 1.15 1.15 116 | 118 | 119 | 121 |

Average = (40}1 12/12 = 1.18 (40}

kWh/year

Assumed occupancy, N {42)

FTFA> 139, N=1+176x[1-exp{-0.000349 x {TFA- 13 9)%)] + 0 0013 x {TFA-13 9)

fTFA<139,N=1
Annual average hot water usage in fitres per day Vd,average = (25 x N} + 36 {(43)
Annual average hot water usage has been reduced by 5% if the dwelling is designed to achieve g water use target of not more than 125 litres
per person per day (all water use, hot and cold)
Jan Feb Mar Apr May jun Jut Aug Sep Oct Nov Dec

Hot water usage in litres per day for each month vd,m = factor from Table 1c x (43)
{48)m 93.48 | 9104 | 87.60 | 8417 | 8073 | 77.30 | 77.30 | 8073 | 8417 | 8760 | 9104 | 9448 |

slaa1 12 (44)

Energy content of hot water used - calculated monthly = 4,190 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)
{45)m 140.44 | 122.83 | 126.75 | 11050 | 106.03 | 9150 | 8478 | 97.29 | 9845 | 114.74 | 125.24 | 136.01 |
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If instantaneous water heating at point of use {no hot water storage), enter O in boxes (46} to (61)
Far community heating include distribution loss whether or not hot water tank is present

Distribution loss 0.15 x {45)m

{46)m [[2107 | 1842 | 2001 | 1658 | 1590 | 1372 | 1272 | 1459 | 1477 | 1721 | 1879 | 2040 |{4s)
Water storage loss:
a) If manufacturer's declared loss factor is known (kWh/day): (47)
Temperature factor from Table 2b (48)
Energy lost from water storage, kWh/day (47} x (48) (49)
Enter {49) or (54} in (55} (55)
Water storage loss calculated for each month = (55) x (41}m
(56)m [[1992 | 1799 | 1992 | 1928 | 1992 | 19.28 | 1992 | 1992 | 1928 | 19.92 | 19.28 | 18.92 |(56)
If cylinder contains dedicated sofar storage, = (56)m x [{50} - (H11)] + (50}, else = (56)m where (H11} is from Appendix H
{57)m [1992 | 1799 | 1992 | 1928 | 1992 | 1928 | 1992 | 1992 | 1928 | 1992 | 19.28 | 19.92 |{57)
Primary circuit loss {annual) from Table 3 {58)

Primary circuit loss for each month (58) + 365 x {41}m
{modified by factor from Table H5 if there is sofar water heating and a cylinder thermostat)
(59)m [[3058 | 2762 | 3058 | 2959 | 3058 | 2959 | 30.58 | 3058 | 29.59 | 3058 | 2959 | 30.58 | (59}

Combi loss for each month from Table 3a, 3b or 3¢ {enter 'Q if not a combi boiler)
(61)m {000 | 000 | 000 | 000 | co0 [ o000 | 000 | ©00 | o000 [ 000 [ 000 [ o000 |(61)

Total heat required for water heating calculated for each month 0.85 x {45)m + (46)m + (57)m + {59)m + (61}m
(62)m [(150.94 | 168.44 | 177.24 | 159.37 | 156.53 | 140.36 | 135.28 | 147.79 | 147.32 | 165.23 | 174.11 | 186.50 ] (62)

Solar DHW input calculated using Appendix H {negative quantity) (‘0" entered if no solar contribution to water heating)
{63)m 000 | o000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 |

B3 12 (63)

Output from water heater for each month, kwh/month (62)m + {63)m
(64}m [190.94 | 168.44 | 177.24 | 159.37 | 156.53 | 140.36 | 135.28 | 147.79 | 147.32 | 165.23 | 174.11 | 18650 !

s(64)1 12= (64)

if (64)m < O then set to 0
Heat gains from water heating, kWh/month 0.25 x [0.85 x {45}m + (61)m] + 0.8 x [{46)m + (57)m + (59)m]
(65)m [ 78709 | 7733 | 8254 | 7584 | 7565 | 69.52 | 6859 | 7275 | 71.83 | 7855 | 8074 | 8562 |(65)

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

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

Metabolic gains (Table 5), Watts
(66)m (13058 | 130.58 | 13058 | 130.58 | 130.58 | 130.58 | 130.58 | 130.58 | 130.58 | 13058 | 130.58 | 130.58 | (66)

lighting gains (calculated in Appendix L, equation L9 or £9a), also see Table 5
(67)m [[4285 | 3809 | 3098 | 2345 | 1753 | 14.80 | 1598 | 2079 | 27.90 | 3543 | 4135 | 44.08 |(67}

Appliances gains {calculated in Appendix L, equation L13 or E13a), aiso see Table 5
(68)m [ 284.59 | 287.54 | 280.10 | 264.26 | 24426 | 225.46 | 21291 | 209.95 | 217.40 | 23324 | 253.24 | 272.03 | (68)

Cooking gains {calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m [[s0.23 | 5023 | 5023 | 50.23 | 5023 | 5023 | 5023 | 5023 | 5023 | 50.23 | 50.23 | 50.23 |(69)

Pumps and fans gains (Table 5a)
(70)m {1000 | 1000 | 10.00 | 2000 [ 1000 | 1000 | 1000 [ 1000 | 1000 | 1000 | 1000 | 10.00 |(70)

Losses e g evaporation {negative values) (Table 5)
(71)m [ -87.05 | 87.05 | -87.05 | -87.05 | -87.05 | -87.05 | -87.05 | -87.05 | -87.05 | -87.05 | -87.05 | -87.05 |{71)

Water heating gains {Table 5)
(72)m [[137.06 | 115.07 | 110.94 | 10533 | 101.68 | 9655 | 9219 | 9778 | 99.76 | 10557 | 112.14 | 115.08 | (72)

Total internal gains (66)m + (67}m + (B8)m + (69)m + {70im + (71)m + {72)m
{73)m [ 54830 | 544.47 | 52578 | 496.80 | 467.23 | 440.57 | 424.85 | 432.28 | 448.82 | 478.00 | 510.48 | 534.95 | (73)
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Solar gains are colculated using solar flux from Table 6a and associated equations to convert to the applicable orientation

Rows (74) to (82) are used 12 times, one for each month, repeating as needed if there is more than one window type.

Details for month of January and annual tatals are shown below:

Access factor Aream? Sofar flux W/m? g Specific data FF Specific data Gains (W)
Table 6d or Table 6b or Table 6¢c
Solar gains in watts, calculated for each month $(74}m...{82}m
{83)m [ 104.43 [ 186.83 | 269.27 | 369.54 | 439.46 | 460.38 | 445.51 | 39050 | 31019 | 21851 | 126.83 | 88.17 |(83)
Total gains - internal and selar (73}m + (83)m
(84)m [ 652.72 [ 731.29 | 795.05 | 866.34 | 906.69 | 900.95 | 870.36 | 822.78 | 759.01 | 696.51 | 637.31 | 623.13 | (84)

Temperature during heating periods in the living area from Table 9, Th1{'C} 21.00 (85)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains for living area, nl,m (see Table 9a)

(86)m [ 091 [ o088 | 08 | 076 | 064 | 049 | 035 | 036 | 058 | 077 | 088 | 091 (86}
Mean internal temp of living area T1 (steps 3 to 7 in Table Sc¢)

(87)m [ 1903 | 1930 | 1973 [ 2018 | 2061 | 208 | 2096 | 2096 | 2078 | 2029 | 1954 | 19.08 |(87)
Temgerature during heating periods in the living area from Table 9, Th2("C)

{88)m [ 1991 | 1992 [ 1992 [ 1994 | 1996 [ 1996 | 1996 | 19.96 | 1995 | 1994 | 19.93 | 19.92 | (88)
Utitisation factor for gains for rest of dwelling n2,m (see Table 9a)

(89)m [ 090 | o087 | o8 [ o073 | o059 [ 043 [ 027 | 028 | 051 [ 073 | 08 | 090 |(89)
Mean internal temperature in the rest of dwelling 72 (follow steps 3 to 7 in Table 9¢}

(90)m [1733 | 1772 | 1832 | 1895 | 1954 | 1984 | 1994 | 1894 | 1975 | 1913 [ 1807 | 17.41 | (90}
Living area fraction fLA +(4)= {91}
Mean internal temperature for the whole dwelling fLAx T +{2 - fLA) x T2

(92)m [ 1764 | 1801 | 1858 | 1917 | 1974 | 2002 | 2012 | 2012 | 1994 | 1934 | 1834 | 17.71 |(92)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
{93)m [17.40 | 2786 [ 1843 [ 1902 | 1959 [ 1987 | 19.97 | 1997 | 1979 [ 1919 | 1819 | 17.56 |{93)

Jan Feb Mar Apr May Jun Jul Aug Sep Ot Nov Dec

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that tim = {93)m and recalculate the utilisation factor for gains using Table 9a)

Utilisation factor for gains, Em

(94)m [ 08 | 083 | 078 | 070 | o057 | o042 | 027 | o028 | o50 [ 070 | 08 | 087 |(94)

Useful gains, BmGm, W = (94)m x {34)m

(95)m [ 563.06 | 606.84 | 616.21 | 604.86 | 517.73 | 377.75 | 231.68 | 230.65 | 379.47 | 488.96 | 527.40 | 539.77 | (95)

Monthly average external temperature from Table 8

{96)m [ 450 [ 500 [ 68 [ 870 | 1270 | 1460 | 1690 | 1650 | 1430 | 1080 | 7.00 [ 490 ]{96)

Heat loss rate for mean internal temperature, Lm, W

{97)m [ 1065.70 | 1041.92 | 94221 [ 815.47 [ 612.23 | 407.62 | 237.56 | 237.30 | 427.73 | 66244 | 895.14 | 1026.38 | (97)

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

(98)m [ 373.96 | 20238 [ 24255 | 15164 | 7031 [ 000 | 000 | o000 | o000 | 12907 | 26477 | 362.04 |
Total per year (kWh/year} =5(98)1 5,10 12= (98)

Space heating requirement in kwh/m?#/year {98)+ (1) 28.08 (99)

Space heating:
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Fraction of space heating from secondary/supplementary system (Table 11)
Fraction of space heating from main system{s) 1- (201}
Fraction of main heating from main system 2

Fraction of total space heat from main system 1 {202) x [1-{203}]

Fraction of total space heat from main system 2 (202) x (203)

Efficiency of main space heating system 1 {%) 93.50 (206)
{from database or Table 4a/4b, adjusted where appropriate by the amount shown in the space efficiency adjustment’ column of Table 4c¢)
Jan Feh Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating requirement, kwh/month {as calcutated above)

(98)m [ 373.96 | 29238 [ 24255 [ 15164 | 7031 | 000 | 000 | 000 | 000 [ 129.07 | 26477 [ 362.04 |
Space heating fuel (main heating system 1), kWh/month = (28)m x (204} x 100 = (2086)

(211)m [ 399.96 | 312.70 | 25941 [ 16218 | 7520 | ooo | o000 | o000 | ooo | 13804 | 28317 [ 387.20 |

Total per year (kWh/fyear)=3(211)1. 5,10 12= 2017.87 {211}

Water heating:

Output frem water heater, kWh/maonth (calcuiated above)
(64)m [ 190.94 | 168.44 | 177.24 | 159.37 | 156.53 | 14036 | 135.28 | 147.79 | 147.32 | 165.23 | 174.11 | 186.50 |

s(e41 12 (64

Efficiency of water heater per month

(217)m { 8658 | 8627 | 8565 | 84.68 | 82.84 | 79.80 | 79.80 | 79.80 | 79.80 | 84.16 | 8593 | 86.55 |
Fuel for water heating, kWh/month = {64)m x 100 = (217)m
(219)m [ 22054 | 19524 | 20694 | 188.20 | 188.96 | 17589 | 169.52 | 185.20 | 184.61 | 196.32 | 202.62 | 215.48 |

Total per year (kWh/year) = 3(219}1 12= 2329.52 (219)

Annual Totals Summary: kwh/year kWh/year
Space heating fuel used, main system 1 {211)
Water heating fuel used (219)
Electricity for pumps, fans and electric keep-hot {Table 4f):

mechanical ventilation fans - balanced, extract or positive input from cutside (230a)

warm air heating system fans 0.00 (230b)
central heating pump 130.00 . {230c)

oil boiler pump 0.00 (230d)
boiler flue fan 45,00 {230e}
maintaining electric keep-hot facility for gas combi boiler 0.00 {230f)
pump for solar water heating {230g)
Total electricity for the above ¥(230a) (230g) (231}
Electricity for lighting (calculated in Appendix L): {232)

Fuel kWh/year Fuel price Fuel cost £/year

(Table 12)
Space heating - main system 1 X x0Ql= {240)
Water heating cost {other fuel) X x{01i= {247}
Pumps, fans and electric keep-hot X x001= (249}
Energy for lighting X x001= {250)
Additienal standing charges (Table 12) {251)
Total energy cost (240). (242) + (245). (254) (255)
Energy cost deflator (Table 12) (256)
Energy cost factor (ECF) [{255) x (256)] = [{4) + 45 0] = (257)
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SAP rating

SAP band

Energy Emissions Emissions
kWh/year Facter (kgCO2/year)

Space heating - main system 1 X = (261}
Water heatig ’ - 50)
Space and water heating (261) + {262} +(263) + {264) = {265)
Pumps, fans and electric keep-hot X = {267)
Lighting , - e o)
Total carbon dioxide emissions {261} (271} = (272)
Dwelling carbon dioxide emissions rate (272) = (4) = (273)
El value

El rating (see section 14) (274)

Energy Primary Energy Primary Energy
kwh/year Factor
Space heating - main system 1 X = (261*)
Space and water heating (261%) + {262%) + (263* ) + {264%) = (265%)
Pumps, fans and electric keep-hot X = {267*)
Total primary enargy kWh/year {261%*) (271%)= (272%)

Primary energy kWh/m2/year (272%)+ (4) = 90.00 (273%)
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