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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

REG

LATIONS COMPLIANCE REPORT - Approved

cument

A, 2013 Edition, England

REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2013 Edition, England

DWELLING AS DESIGNED

Mid-floor flat, total floor area 106 m?

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

la TER and DER
Fuel for main heating:Mains gas
Fuel factor:1.00 (mains gas

Target Carbon Dioxide Emission Rate (TER) 17.19 kgCOll/m?

Dwelling Carbon Dioxide Emission Rate

1b TFEE and DFEE

(DER) 16.82 kgCOL/m?0K

Target Fabric Energy Efficiency (TFEE)S53.6 kWh/m?/yr
Dwelling Fabric Energy Efficiency (DFEE)49.6 kWh/m?/yrOK

2 Fabric U-values

Element Average
External wall 0.13 (max. 0.30)
Party wall 0.00 (max. 0.20)
Floor 0.09 (max. 0.25)
Roof (no roof)
Openings 1.30 (max. 2.00)

Highest

0.13 (max. 0.70) OK
- OK
0.11 (max. 0.70) OK
1.30 (max. 3.30) OK

2a Thermal bridging

Thermal bridging calculated using default y-value of 0.15

3 Air permeability
Alr permeability at 50 pascals:
Maximum

3.00 (design value)

OK

4 Heating efficiency

Main heating system:

Data from database

Vaillant ecoTEC plus 825 VUW 196/5-5
Combi boiler

Efficiency: 89.5% SEDBUK2009
Minimum: 88.0%

Secondary heating system:

Boiler system with radiators or underfloor - Mains gas

(H-GB) R6

OK

None

5 Cylinder insulation
Hot water storage

No cylinder

6 Controls

Space heating controls: Programmer, room thermostat and TRVs OK
Hot water controls: No cylinder

Boiler interlock Yes OK
7 Low energy lights

Percentage of fixed lights with low-energy fittings:100%

Minimum 75% OK
8 Mechanical ventilation

Continuous supply and extract system

Specific fan power: 0.66

Maximum 1.5 OK
MVHR efficiency: 85%

Minimum: 70% OK
9 Summertime temperature

Overheating risk (Thames Valley): Medium OK
Based on:

Overshading: Average

Windows facing North East:
Windows facing South East:
Air change rate:
Blinds/curtains:

22.95 m?, No overhang

6.57 m?, No overhang

3.00 ach

Light-coloured venetian blind, closed

50% of daylight hours

10 Key features
External wall U-value
Party wall U-value
Party wall U-value
Party wall U-value
Floor U-value

Exposed floor U-value
Alr permeability

0.13 W/m?K
0.00 W/m2K
0.00 W/m2K
0.00 W/m2K
0.11 W/m2K
0.11 W/m2K
3.0 m*/m?h
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGU

IONS COMPLIANCE Jan

SAP 2012 WORKSHEET FOR New Build (As Designed)

(Version 9.92,

January 2014)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 106.0000 (1b) b3 2.8000 (2b) = 296.8000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1ld)+(le)...(1n) 106.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 296.8000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 0 * 10 = 0.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 0.0000 / (5) = 0.0000 (8)
Pressure test Yes
Measured/design AP50 3.0000
Infiltration rate 0.1500 (18
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.1050 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.1339 0.1313 0.1286 0.1155 0.1129 0.0998 0.0998 0.0971 0.1050 0.1129 0.1181 0.1234 (22b)
Balanced mechanical ventilation with heat recovery
If mechanical ventilation: 0.5000 (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 72.2500 (23c)
Effective ac 0.2726 0.2700 0.2674 0.2543 0.2516 0.2385 0.2385 0.2359 0.2438 0.2516 0.2569 0.2621 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value AxU K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Opening Type 1 (Uw = 1.30) 29.5200 1.2357 36.4791 (27)
Heat Loss Floor 2 74.2000 0.1100 8.1620 (28a)
Heat Loss Floor 1 31.8000 0.0550 1.7490 (28b)
External Wall 1 75.0200 29.5200 45.5000 0.1300 5.9150 (29a)
Total net area of external elements Aum(A, m2) 181.0200 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 52.3051 (33)
Party Wall 1 15.0100 0.0000 0.0000 (32)
Party Wall 2 28.4800 0.0000 0.0000 (32)
Party Wall 3 43.5400 0.0000 0.0000 (32)
Party Ceilings 1 106.0000 (32b)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area) 27.1530 (36)
Total fabric heat loss (33) + (36) = 79.4581 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 26.7020 26.4449 26.1878 24,9023 24.6452 23.3596 23.3596 23.1025 23.8739 24.6452 25.1594 25.6736 (38)
Heat transfer coeff
106.1601 105.9030 105.6459 104.3603 104.1032 102.8177 102.8177 102.5606 103.3319 104.1032 104.6175 105.1317 (39)
Average = Sum(39)m / 12 = 104.2961 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 1.0015 0.9991 0.9967 0.9845 0.9821 0.9700 0.9700 0.9676 0.9748 0.9821 0.9870 0.9918 (40)
HLP (average) 0.9839 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7886 (42)
Average daily hot water use (litres/day) 105.7140 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
116.2854 112.0569 107.8283 103.5998 99.3712 95.1426 95.1426 99.3712 103.5998 107.8283 112.0569 116.2854 (44)
Energy conte 172.4480 150.8241 155.6369 135.6881 130.1959 112.3492 104.1080 119.4655 120.8923 140.8883 153.7906 167.0066 (45)
Energy content (annual) Total = Sum(45)m = 1663.2935 (45)
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan

Distribution loss (46)m = 0.15 x (45)m

25.8672 22.6236 23.3455 20.3532 19.5294 16.8524 15.6162 17.9198 18.1338 21.1332 23.0686 25.0510 (46)
Water storage loss:
Total storage loss

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (56)
If cylinder contains dedicated solar storage

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (57)
Combi loss 50.9589 46.0274 50.9589 49.3151 50.6385 46.9197 48.4836 50.6385 49.3151 50.9589 49.3151 50.9589 (61)

Total heat required for water heating calculated for each month
223.4069 196.8515 206.5958 185.0031 180.8344 159.2688 152.5917 170.1040 170.2074 191.8472 203.1057 217.9655 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
223.4069 196.8515 206.5958 185.0031 180.8344 159.2688 152.5917 170.1040 170.2074 191.8472 203.1057 217.9655 (64)

Total per year (kWh/year) = Sum(64)m = 2257.7820 (64)

Heat gains from water heating, kWh/month

70.0787 61.6559 64.4890 57.4450 55.9498 49.0860 46.7368 52.3819 52.5255 59.5851 63.4641 68.2694 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

23.6855 21.0372 17.1086 12.9523 9.6820 8.1740 8.8323 11.4805 15.4091 19.5654 22.8357 24.3438 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
265.6788 268.4357 261.4884 246.6983 228.0285 210.4816 198.7591 196.0022 202.9495 217.7396 236.4094 253.9563 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5
36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 (69)
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
-111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 ~-111.5425 (71)
Water heating gains (Table 5)
94.1918 91.7498 86.6788 79.7848 75.2013 68.1750 62.8183 70.4058 72.9520 80.0875 88.1446 91.7600 (72)
Total internal gains
451.3844 449.0511 433.1042 407.2639 380.7403 354.6590 338.2381 345.7169 359.1391 385.2209 415.2181 437.8885 (73)

6. Solar gains

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor w
W/m2 or Table 6b or Table 6c Table 6d
Northeast 22.9500 11.2829 0.6000 0.9000 0.7700 96.9018 (75)
Southeast 6.5700 36.7938 0.6000 0.9000 0.7700 90.4623 (77)

Solar gains 187.3641 351.3372 566.2090 844.8616 1077.1141 1126.8589 1062.4692 880.4026 661.3187 411.3539 230.2805 156.5518 (83)
Total gains 638.7485 800.3883 999.3132 1252.1255 1457.8544 1481.5179 1400.7074 1226.1195 1020.4578 796.5748 645.4987 594.4403 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 69.3397 69.5081 69.6772 70.5355 70.7097 71.5938 71.5938 71.7733 71.2375 70.7097 70.3622 70.0180
alpha 5.6226 5.6339 5.6451 5.7024 5.7140 5.7729 5.7729 5.7849 5.7492 5.7140 5.6908 5.6679
util living area

0.9979 0.9925 0.9669 0.8544 0.6411 0.4419 0.3227 0.3838 0.6693 0.9476 0.9945 0.9986 (86)
MIT 19.9660 20.1703 20.4844 20.8237 20.9694 20.9969 20.9996 20.9989 20.9725 20.7003 20.2583 19.9303 (87)
Th 2 20.0821 20.0841 20.0861 20.0962 20.0983 20.1084 20.1084 20.1105 20.1044 20.0983 20.0942 20.0902 (88)
util rest of house

0.9973 0.9900 0.9568 0.8199 0.5864 0.3814 0.2575 0.3101 0.5939 0.9262 0.9924 0.9982 (89)
MIT 2 19.1365 19.3410 19.6493 19.9666 20.0805 20.1072 20.1083 20.1102 20.0912 19.8688 19.4378 19.1074 (90)
Living area fraction fLA = Living area / (4) = 0.5218 (91)
MIT 19.5693 19.7738 20.0851 20.4138 20.5443 20.5714 20.5734 20.5739 20.5511 20.3027 19.8660 19.5368 (92)
Temperature adjustment -0.1500
adjusted MIT 19.4193 19.6238 19.9351 20.2638 20.3943 20.4214 20.4234 20.4239 20.4011 20.1527 19.7160 19.3868 (93)
8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9966 0.9885 0.9548 0.8267 0.6047 0.4027 0.2805 0.3362 0.6197 0.9277 0.9912 0.9977 (94)
Useful gains 636.5811 791.1821 954.1267 1035.1909 881.6245 596.6360 392.9269 412.1932 632.4014 738.9801 639.8210 593.0586 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W

1605.0684 1559.2890 1419.3612 1185.9349 905.1045 598.5458 393.1114 412.6967 651.1001 994.4683 1319.8499 1596.6112 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh

720.5546 516.1678 346.1345 108.5357 17.4691 0.0000 0.0000 0.0000 0.0000 190.0832 489.6208 746.6432 (98)
Space heating 3135.2088 (98)
Space heating per m2 (98) / (4) = 29.5774 (99)

8c. Space cooling requirement
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

C

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE

Calculated for June, July and August. See Table 10b

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ext. temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000
Heat loss rate W
0.0000 0.0000 0.0000 0.0000 0.0000 966.4867 760.8512 779.4608 0.0000 0.0000 0.0000 0.0000 (100)
Utilisation 0.0000 0.0000 0.0000 0.0000 0.0000 0.9880 0.9951 0.9900 0.0000 0.0000 0.0000 0.0000 (101)
Useful loss 0.0000 0.0000 0.0000 0.0000 0.0000 954.8975 757.1597 771.6758 0.0000 0.0000 0.0000 0.0000 (102)
Total gains 0.0000 0.0000 0.0000 0.0000 0.0000 1830.1605 1733.6927 1530.9807 0.0000 0.0000 0.0000 0.0000 (103)
Month fracti 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 (103a)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 630.1894 726.5405 564.9228 0.0000 0.0000 0.0000 0.0000 (104)
Space cooling 1921.6527 (104)
Cooled fraction fC = cooled area / (4) = 0.6902 (105
Intermittency factor (Table 10b)
0.0000 0.0000 0.0000 0.0000 0.0000 0.2500 0.2500 0.2500 0.0000 0.0000 0.0000 0.0000 (106)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 108.7374 125.3625 97.4758 0.0000 0.0000 0.0000 0.0000 (107)
Space cooling 331.5757 (107
Space cooling per m2 3.1281 (108
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 90.4000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208
Space heating requirement 3468.1513 (211)
Cooling System Energy Efficiency Ratio (see Table 10c) 4.0000 (209)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
720.5546 516.1678 346.1345 108.5357 17.4691 0.0000 0.0000 0.0000 0.0000 190.0832 489.6208 746.6432 (98)
Space heating efficiency (main heating system 1)
90.4000 90.4000 90.4000 90.4000 90.4000 0.0000 0.0000 0.0000 0.0000 90.4000 90.4000 90.4000 (210)
Space heating fuel (main heating system)
797.0736 570.9821 382.8921 120.0616 19.3242 0.0000 0.0000 0.0000 0.0000 210.2690 541.6159 825.9327 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement
223.4069 196.8515 206.5958 185.0031 180.8344 159.2688 152.5917 170.1040 170.2074 191.8472 203.1057 217.9655 (64)
Efficiency of water heater 80.3000 (216)
(217)m 87.7868 87.3662 86.3409 83.7602 81.0982 80.3000 80.3000 80.3000 80.3000 85.0280 87.1848 87.9017 (217
Fuel for water heating, kWh/month
254.4881 225.3177 239.2793 220.8724 222.9820 198.3423 190.0270 21

.

.8356 211.9643 225.6284 232.9599 247.9650 (219)

Water heating fuel used 2681.6620 (219
Space cooling fuel requirement
(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 27.1843 31.3406 24.3690 0.0000 0.0000 0.0000 0.0000 (221)
Cooling 82.8939 (221)
Annual totals kWh/year
Space heating fuel - main system 3468.1513 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 0.8250)
mechanical ventilation fans (SFP = 0.8250) 298.7292 (230a)
central heating pump 30.0000 (230c
main heating flue fan 45.0000 (230e
Total electricity for the above, kWh/year 373.7292 (231
Electricity for lighting (calculated in Appendix L) 418.2926 (232)
Total delivered energy for all uses 7024.7290 (238
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 3468.1513 0.2160 749.1207 (261
Space heating - secondary 0.0000 0.0000 0.0000 (263
Water heating (other fuel) 2681.6620 0.2160 579.2390 (264
Space and water heating 1328.3597 (265
Space cooling 82.8939 0.5190 43.0220 (266)
Pumps and fans 373.7292 0.5190 193.9655 (267)
Energy for lighting 418.2926 0.5190 217.0939 (268)
Total CO2, kg/year 1782.4409 (272)
Dwelling Carbon Dioxide Emission Rate (DER) 16.8200 (273)
16 CO2 EMISSIONS ASSOCIATED WITH APPLIANCES AND COOKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES
DER 16.8200 zCl
Total Floor Area TFA 106.0000
Assumed number of occupants N 2.7886
CO2 emission factor in Table 12 for electricity displaced from grid EF 0.5190
CO2 emissions from appliances, equation (L14) 14.8524 zC2
CO02 emissions from cooking, equation (L16) 1.7540 zC3
Total CO2 emissions 33.4264 zcC4
Residual CO2 emissions offset from biofuel CHP 0.0000 zC5
Additional allowable electricity generation, kWh/m?/year 0.0000 zCé6
Resulting CO2 emissions offset from additional allowable electricity generation 0.0000 zC7
Net CO2 emissions 33.4264 zC8
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF TARGET EMISSION

09 Jan

SAP 2012 WORKSHEET FOR New Build (As Designed)

(Version 9.92,

January 2014)

CALCULATION OF TARGET EMISSIONS 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 106.0000 (1b) b3 2.8000 (2b) = 296.8000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1ld)+(le)...(1n) 106.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 296.8000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 4 * 10 = 40.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 40.0000 / (5) = 0.1348 (8)
Pressure test Yes
Measured/design AP50 5.0000
Infiltration rate 0.3848 (18
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.2693 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.3434 0.3367 0.3299 0.2963 0.2895 0.2559 0.2559 0.2491 0.2693 0.2895 0.3030 0.3165 (22b)
Effective ac 0.5590 0.5567 0.5544 0.5439 0.5419 0.5327 0.5327 0.5310 0.5363 0.5419 0.5459 0.5501 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value A x U K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
TER Opening Type (Uw = 1.40) 26.5100 1.3258 35.1458 27)
Heat Loss Floor 2 74.2000 0.1300 9.6460 (28a)
Heat Loss Floor 1 31.8000 0.1300 4.1340 (28b)
External Wall 1 75.0200 29.5200 45.5000 0.1800 8.1900 (29a)
Total net area of external elements Aum(A, m2) 178.0100 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 57.1158 (33)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (User defined value 0.050 * total exposed area) 8.9005 (36)
Total fabric heat loss (33) + (36) = 66.0163 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 54.7472 54.5230 54.3031 53.2707 53.0775 52.1782 52.1782 52.0117 52.5246 53.0775 53.4683 53.8768 (38)
Heat transfer coeff
120.7636 120.5393 120.3195 119.2870 119.0938 118.1946 118.1946 118.0280 118.5409 119.0938 119.4846 119.8932 (39
Average = Sum(39)m / 12 = 119.2861 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 1.1393 1.1372 1.1351 1.1253 1.1235 1.1150 1.1150 1.1135 1.1183 1.1235 1.1272 1.1311 (40
HLP (average) 1.1253 (40
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7886 (42)
Average daily hot water use (litres/day) 100.4283 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
110.4712 106.4540 102.4369 98.4198 94.4026 90.3855 90.3855 94.4026 98.4198 102.4369 106.4540 110.4712 (44)
Energy conte 163.8256 143.2829 147.8551 128.9037 123.6861 106.7317 98.9026 113.4922 114.8477 133.8439 146.1011 158.6563 (45)
Energy content (annual) Total = Sum(45)m = 1580.1288 (45)
Distribution loss (46)m = 0.15 x (45)m
24.5738 21.4924 22.1783 19.3355 18.5529 16.0098 14.8354 17.0238 17.2272 20.0766 21.9152 23.7984 (46)
Water storage loss:
Total storage loss
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (56)
If cylinder contains dedicated solar storage
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (57)
Combi loss 50.9589 46.0274 50.9589 48.5358 48.1065 44.5737 46.0595 48.1065 48.5358 50.9589 49,3151 50.9589 (61)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF ET EMISSION

09 Jan

Total heat required for water heating calculated for each month
214.7845 189.3103 198.8140 177.4394 171.7927 151.3054 144.9621 161.5988 163.3835 184.8028 195.4161 209.6152 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
214.7845 189.3103 198.8140 177.4394 171.7927 151.3054 144.9621 161.5988 163.3835 184.8028 195.4161 209.6152 (64)

Total per year (kWh/year) = Sum(64)m = 2163.2247 (64)

Heat gains from water heating, kWh/month

67.2117 59.1484 61.9015 54.9944 53.1523 46.6317 44,4000 49.7628 50.3208 57.2428 60.9074 65.4929 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%9a), also see Table 5

23.6855 21.0372 17.1086 12.9523 9.6820 8.1740 8.8323 11.4805 15.4091 19.5654 22.8357 24.3438 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
265.6788 268.4357 261.4884 246.6983 228.0285 210.4816 198.7591 196.0022 202.9495 217.7396 236.4094 253.9563 (68)
Cooking gains (calculated in Appendix L, equation L15 or Llb5a), also see Table 5
36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 (69)
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 .0000 3.0000 3.0000 3.0000 3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
-111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 (71)
Water heating gains (Table 5)
90.3383 88.0185 83.2010 76.3811 71.4412 64.7663 59.6774 66.8855 69.8900 76.9393 84.5936 88.0282 (72)
Total internal gains
447.5310 445.3198 429.6264 403.8602 376.9802 351.2502 335.0972 342.1966 356.0771 382.0727 411.6671 434.1567 (73)

w

6. Solar gains

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor W
W/m2 or Table 6b or Table 6c Table 6d
Northeast 20.6100 11.2829 0.6300 0.7000 0.7700 71.0677 (75)
Southeast 5.9000 36.7938 0.6300 0.7000 0.7700 66.3436 (77)

Solar gains 137.4113 257.6680 415.2539 619.6166 789.9498 826.4326 779.2095 645.6823 485.0070 301.6839 168.8858 114.8137 (83)
Total gains 584.9423 702.9878 844.8803 1023.4768 1166.9300 1177.6828 1114.3067 987.8789 841.0840 683.7566 580.5529 548.9704 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 60.9547 61.0681 61.1797 61.7092 61.8093 62.2796 62.2796 62.3675 62.0976 61.8093 61.6072 61.3973
alpha 5.0636 5.0712 5.0786 5.1139 5.1206 5.1520 5.1520 5.1578 5.1398 5.1206 5.1071 5.0932
util living area

0.9987 0.9963 0.9869 0.9429 0.8140 0.6172 0.4618 0.5380 0.8252 0.9780 0.9970 0.9990 (86)
MIT 19.7282 19.8985 20.1908 20.5743 20.8596 20.9736 20.9951 20.9898 20.8896 20.4927 20.0373 19.6968 (87)
Th 2 19.9689 19.9706 19.9723 19.9802 19.9817 19.9886 19.9886 19.9898 19.9859 19.9817 19.9787 19.9755 (88)
util rest of house

0.9982 0.9950 0.9822 0.9228 0.7592 0.5301 0.3582 0.4258 0.7503 0.9670 0.9957 0.9987 (89)
MIT 2 18.2678 18.5175 18.9428 19.4884 19.8508 19.9721 19.9868 19.9858 19.8989 19.3869 18.7267 18.2266 (90)
Living area fraction fLA = Living area / (4) = 0.5218 (91)
MIT 19.0298 19.2381 19.5940 20.0550 20.3772 20.4947 20.5129 20.5097 20.4158 19.9639 19.4106 18.9937 (92)
Temperature adjustment 0.0000
adjusted MIT 19.0298 19.2381 19.5940 20.0550 20.3772 20.4947 20.5129 20.5097 20.4158 19.9639 19.4106 18.9937 (93)
8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9976 0.9938 0.9800 0.9245 0.7819 0.5748 0.4124 0.4846 0.7848 0.9667 0.9947 0.9982 (94)
Useful gains 583.5343 698.6141 827.9503 946.2247 912.4366 676.8952 459.5591 478.6798 660.1122 661.0092 577.4958 548.0044 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W
1778.8255 1728.3075 1575.4624 1330.6479 1033.3985 696.7189 462.4874 485.0576 748.6860 1115.1811 1470.9254 1773.6687 (97)

Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh

889.2966 691.9540 556.1491 276.7847 89.9956 0.0000 0.0000 0.0000 0.0000 337.9039 643.2693 911.8943 (98)
Space heating 4397.2475 (98)
Space heating per m2 (98) / (4) = 41.4835 (99)

8c. Space cooling requirement

Not applicable

9a. Energy requirements - Individual heating systems, including micro-CHP

Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)

Regs Region: England

Elmhurst Energy Systems
Page 7 of 8 SAP2012 Calculator (Design
System) version 4.12r02




FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF TARGET EMISSION 09 Jan
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 93.4000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 4707.9737 (211)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating requirement

889.2966 691.9540 556.1491 276.7847 89.9956 0.0000 0.0000 0.0000 0.0000 337.9039 643.2693 911.8943 (98)
Space heating efficiency (main heating system 1)

93.4000 93.4000 93.4000 93.4000 93.4000 0.0000 0.0000 0.0000 0.0000 93.4000 93.4000 93.4000 (210)

Space heating fuel (main heating system)

952.1377 740.8501 595.4487 296.3433 96.3551 0.0000 0.0000 0.0000 0.0000 361.7815 688.7252 976.3322 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement

214.7845 189.3103 198.8140 177.4394 171.7927 151.3054 144.9621 161.5988 163.3835 184.8028 195.4161 209.6152 (64)
Efficiency of water heater 80.3000 (216)
(217)m 88.2409 88.0217 87.5017 86.1663 83.5074 80.3000 80.3000 80.3000 80.3000 86.5512 87.8261 88.3236 (217)

Fuel for water heating, kWh/month
243.4070 215.0722 227.2116 205.9268 205.7216 188.4252 180.5256 20

s

.2438 203.4663 213.5185 222.5035 237.3263 (219)

Water heating fuel used 2544.3484 (219)
Annual totals kWh/year

Space heating fuel - main system 4707.9737 (211)
Space heating fuel - secondary 0.0000 (215)

Electricity for pumps and fans:

central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 75.0000 (231)
Electricity for lighting (calculated in Appendix L) 418.2926 (232)
Total delivered energy for all uses 7745.6147 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP

Energy Emission factor Emissions

kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 4707.9737 0.2160 1016.9223 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2544.3484 0.2160 549.5793 (264)
Space and water heating 1566.5016 (265)
Pumps and fans 75.0000 0.5190 38.9250 (267)
Energy for lighting 418.2926 0.5190 217.0939 (268)
Total CO02, kg/m2/year 1822.5204 (272)
Emissions per m2 for space and water heating 14.7783 (272a)

Fuel factor (mains gas) 1.0000
Emissions per m2 for lighting 2.0481 (272b)
Emissions per m2 for pumps and fans 0.3672 (272c)
Target Carbon Dioxide Emission Rate (TER) = (14.7783 * 1.00) + 2.0481 + 0.3672, rounded to 2 d.p. 17.1900 (273)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

A2-F2 IEMEEERTE | 24/07/2020 |
[A2-F2 | Prop Type Ref | ER |
Reference
|01, Tottenham Court Road, London, London, W1T 7QZ |
[_ses |IEENEEG_—
Cenvironmental | IR % oereTer | 10.65 |
[ 11 |
T o oree<Tree | 16.06 |

Assessor Details Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641,

T613-0001
mwickramaratna@wppgroup.co.uk
|CO-RE, 4650 |
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

REG

cument

LATIONS COMPLIANCE REPORT - Approved A, 2013 Edition, England

REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2013 Edition, England

DWELLING AS DESIGNED
Mid-floor flat, total floor area 106 m?

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

la TER and DER

Fuel for main heating:Mains gas

Fuel factor:1.00 (mains gas

Target Carbon Dioxide Emission Rate (TER) 14.81 kgCOll/m?
Dwelling Carbon Dioxide Emission Rate (DER) 13.23 kgCOLl/m?0OK
1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE)41.8 kWh/m?/yr
Dwelling Fabric Energy Efficiency (DFEE)35.1 kWh/m?/yrOK

2 Fabric U-values

Element Average Highest

External wall 0.13 (max. 0.30) 0.13 (max. 0.70) OK
Party wall 0.00 (max. 0.20) - OK
Floor (no floor)

Roof (no roof)

Openings 1.30 (max. 2.00) 1.30 (max. 3.30) OK
2a Thermal bridging

Thermal bridging calculated using default y-value of 0.15

3 Air permeability

Alr permeability at 50 pascals: 3.00 (design value)

Maximum 10.0 OK

4 Heating efficiency

Main heating system: Boiler system with radiators or underfloor - Mains gas
Data from database

Vaillant ecoTEC plus 825 VUW 196/5-5 (H-GB) R6

Combi boiler

Efficiency: 89.5% SEDBUK2009

Minimum: 88.0% OK

Secondary heating system: None

5 Cylinder insulation
Hot water storage No cylinder

6 Controls

Space heating controls: Programmer, room thermostat and TRVs OK
Hot water controls: No cylinder
Boiler interlock Yes OK

7 Low energy lights
Percentage of fixed lights with low-energy fittings:100%
Minimum 75% OK

8 Mechanical ventilation
Continuous supply and extract system

Specific fan power: 0.66

Maximum 1.5 OK
MVHR efficiency: 85%

Minimum: 70% OK

9 Summertime temperature

Overheating risk (Thames Valley): Medium OK

Based on:

Overshading: Average

Windows facing North East: 20.83 m?, No overhang

Windows facing South East: 5.96 m?, No overhang

Air change rate: 3.00 ach

Blinds/curtains: Light-coloured venetian blind, closed 50% of daylight hours

10 Key features

External wall U-value 0.13 W/m?K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Air permeability 3.0 m*/m?h
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGU

IONS COMPLIANCE

SAP 2012 WORKSHEET FOR New Build (As Designed)

(Version 9.92,

January 2014)

Jan

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 106.0000 (1b) b3 2.8000 (2b) = 296.8000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1ld)+(le)...(1n) 106.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 296.8000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 0 * 10 = 0.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 0.0000 / (5) = 0.0000 (8)
Pressure test Yes
Measured/design AP50 3.0000
Infiltration rate 0.1500 (18)
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.1050 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.1339 0.1313 0.1286 0.1155 0.1129 0.0998 0.0998 0.0971 0.1050 0.1129 0.1181 0.1234 (22b)
Balanced mechanical ventilation with heat recovery
If mechanical ventilation: 0.5000 (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 72.2500 (23c)
Effective ac 0.2726 0.2700 0.2674 0.2543 0.2516 0.2385 0.2385 0.2359 0.2438 0.2516 0.2569 0.2621 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value AxU K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Opening Type 1 (Uw = 1.30) 26.7900 1.2357 33.1055 (27)
External Wall 1 72.3200 26.7900 45.5300 0.1300 5.9189 (29a)
Total net area of external elements Aum(A, m2) 72.3200 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 39.0244 (33)
Party Wall 1 15.0400 0.0000 0.0000 (32)
Party Wall 2 28.4800 0.0000 0.0000 (32)
Party Wall 3 43.5400 0.0000 0.0000 (32)
Party Floor 1 106.0000 (32d)
Party Ceilings 1 106.0000 (32b)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area) 10.8480 (36)
Total fabric heat loss (33) + (36) = 49.8724 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 26.7020 26.4449 26.1878 24,9023 24.6452 23.3596 23.3596 23.1025 23.8739 24.6452 25.1594 25.6736 (38)
Heat transfer coeff
76.5744 76.3173 76.0602 74.7747 74.5176 73.2321 73.2321 72.9750 73.7463 74.5176 75.0318 75.5460 (39
Average = Sum(39)m / 12 = 74.7104 (39
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.7224 0.7200 0.7175 0.7054 0.7030 0.6909 0.6909 0.6884 0.6957 0.7030 0.7078 0.7127 (40)
HLP (average) 0.7048 (40
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7886 (42)
Average daily hot water use (litres/day) 105.7140 (43
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
116.2854 112.0569 107.8283 103.5998 99.3712 95.1426 95.1426 99.3712 103.5998 107.8283 112.0569 116.2854 (44
Energy conte 172.4480 150.8241 155.6369 135.6881 130.1959 112.3492 104.1080 119.4655 120.8923 140.8883 153.7906 167.0066 (45
Energy content (annual) Total = Sum(45)m = 1663.2935 (45
Distribution loss (46)m = 0.15 x (45)m
Regs Region: England
Elmhurst Energy Systems
Page 3 of 8 SAP2012 Calculator (Design

System) version 4.12r02




FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan

25.8672 22.6236 23.3455 20.3532 19.5294 16.8524 15.6162 17.9198 18.1338 21.1332 23.0686 25.0510 (46)
Water storage loss:
Total storage loss

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (56)
If cylinder contains dedicated solar storage

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (57)
Combi loss 50.9589 46.0274 50.9589 49.3151 50.6385 46.9197 48.4836 50.6385 49.3151 50.9589 49,3151 50.9589 (61)

Total heat required for water heating calculated for each month
223.4069 196.8515 206.5958 185.0031 180.8344 159.2688 152.5917 170.1040 170.2074 191.8472 203.1057 217.9655 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
223.4069 196.8515 206.5958 185.0031 180.8344 159.2688 152.5917 170.1040 170.2074 191.8472 203.1057 217.9655 (64)

Total per year (kWh/year) = Sum(64)m = 2257.7820 (64)

Heat gains from water heating, kWh/month

70.0787 61.6559 64.4890 57.4450 55.9498 49.0860 46.7368 52.3819 52.5255 59.5851 63.4641 68.2694 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

23.6855 21.0372 17.1086 12.9523 9.6820 8.1740 8.8323 11.4805 15.4091 19.5654 22.8357 24.3438 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
265.6788 268.4357 261.4884 246.6983 228.0285 210.4816 198.7591 196.0022 202.9495 217.7396 236.4094 253.9563 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5
36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 (69)
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
-111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 (71)
Water heating gains (Table 5)
94.1918 91.7498 86.6788 79.7848 75.2013 68.1750 62.8183 70.4058 72.9520 80.0875 88.1446 91.7600 (72)
Total internal gains
451.3844 449.0511 433.1042 407.2639 380.7403 354.6590 338.2381 345.7169 359.1391 385.2209 415.2181 437.8885 (73)

Solar gains

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor W
W/m2 or Table 6b or Table 6c Table 6d
Northeast 20.8300 11.2829 0.6000 0.9000 0.7700 87.9506 (75)
Southeast 5.9600 36.7938 0.6000 0.9000 0.7700 82.0632 (77)

Solar gains 170.0137 318.8098 513.8062 766.6946 977.4780 1022.6287 964.1919 798.9546 600.1219 373.2749 208.9573 142.0538 (83)
Total gains 621.3982 767.8610 946.9104 1173.9584 1358.2183 1377.2876 1302.4300 1144.6715 959.2610 758.4958 624.1755 579.9423 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 96.1302 96.4540 96.7801 98.4439 98.7836 100.5176 100.5176 100.8717 99.8167 98.7836 98.1066 97.4388
alpha 7.4087 7.4303 7.4520 7.5629 7.5856 7.7012 7.7012 7.7248 7.6544 7.5856 7.5404 7.4959
util living area

0.9975 0.9884 0.9373 0.7431 0.5087 0.3402 0.2474 0.2932 0.5285 0.8928 0.9915 0.9985 (86)
MIT 20.3669 20.5484 20.7929 20.9687 20.9980 20.9999 21.0000 21.0000 20.9982 20.9057 20.5914 20.3356 (87)
Th 2 20.3211 20.3232 20.3254 20.3360 20.3382 20.3489 20.3489 20.3511 20.3446 20.3382 20.3339 20.3296 (88)
util rest of house

0.9968 0.9850 0.9225 0.7091 0.4731 0.3057 0.2108 0.2519 0.4792 0.8631 0.9886 0.9980 (89)
MIT 2 19.7375 19.9188 20.1541 20.3142 20.3371 20.3489 20.3489 20.3510 20.3438 20.2697 19.9717 19.7138 (90)
Living area fraction fLA = Living area / (4) = 0.5223 (91)
MIT 20.0662 20.2476 20.4877 20.6561 20.6822 20.6889 20.6889 20.6900 20.6856 20.6018 20.2953 20.0385 (92)
Temperature adjustment -0.1500

adjusted MIT 19.9162 20.0976 20.3377 20.5061 20.5322 20.5389 20.5389 20.5400 20.5356 20.4518 20.1453 19.8885 (93)

8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9962 0.9837 0.9228 0.7180 0.4835 0.3157 0.2215 0.2639 0.4936 0.8686 0.9876 0.9976 (94)
Useful gains 619.0513 755.3613 873.7755 842.9337 656.7623 434.8760 288.4551 302.1061 473.4976 658.8278 616.4049 578.5436 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W
1195.8009 1159.8423 1052.5008 867.8388 658.1575 434.9176 288.4571 302.1136 474.5980 734.1343 978.8138 1185.2063 (97)

Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh

429.1017 271.8113 132.9716 17.9316 1.0380 0.0000 0.0000 0.0000 0.0000 56.0280 260.9344 451.3571 (98)
Space heating 1621.1737 (98)
Space heating per m2 (98) / (4) = 15.2941 (99)

8c. Space cooling requirement

Calculated for June, July and August. See Table 10b
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ext. temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000
Heat loss rate W
0.0000 0.0000 0.0000 0.0000 0.0000 688.3813 541.9172 554.6097 0.0000 0.0000 0.0000 0.0000 (100)
Utilisation 0.0000 0.0000 0.0000 0.0000 0.0000 0.9995 0.9999 0.9996 0.0000 0.0000 0.0000 0.0000 (101)
Useful loss 0.0000 0.0000 0.0000 0.0000 0.0000 688.0064 541.8384 554.3904 0.0000 0.0000 0.0000 0.0000 (102)
Total gains 0.0000 0.0000 0.0000 0.0000 0.0000 1708.3329 1618.8230 1435.7818 0.0000 0.0000 0.0000 0.0000 (103)
Month fracti 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 (103a)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 734.6351 801.2766 655.7552 0.0000 0.0000 0.0000 0.0000 (104)
Space cooling 2191.6669 (104)
Cooled fraction fC = cooled area / (4) = 0.6920 (105)
Intermittency factor (Table 10b)
0.0000 0.0000 0.0000 0.0000 0.0000 0.2500 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (106)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 127.0884 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (107)
Space cooling 127.0884 (107)
Space cooling per m2 1.1989 (108)
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 90.4000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 1793.3337 (211)
Cooling System Energy Efficiency Ratio (see Table 10c) 4.0000 (209)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
429.1017 271.8113 132.9716 17.9316 1.0380 0.0000 0.0000 0.0000 0.0000 56.0280 260.9344 451.3571 (98)
Space heating efficiency (main heating system 1)
90.4000 90.4000 90.4000 90.4000 90.4000 0.0000 0.0000 0.0000 0.0000 90.4000 90.4000 90.4000 (210)
Space heating fuel (main heating system)
474.6700 300.6762 147.0924 19.8359 1.1483 0.0000 0.0000 0.0000 0.0000 61.9779 288.6442 499.2888 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement
223.4069 196.8515 206.5958 185.0031 180.8344 159.2688 152.5917 170.1040 170.2074 191.8472 203.1057 217.9655 (64)
Efficiency of water heater 80.3000 (216)
(217)m 86.6677 85.8638 83.9739 81.1006 80.3512 80.3000 80.3000 80.3000 80.3000 82.3804 85.6830 86.8429 (217)
Fuel for water heating, kWh/month
257.7740 229.2602 246.0238 228.1155 225.0549 198.3423 190.0270 21

.

.8356 211.9643 232.8796 237.0432 250.9882 (219)

Water heating fuel used 2719.3086 (219)
Space cooling fuel requirement
(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 31.7721 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (221)
Cooling 31.7721 (221)
Annual totals kWh/year
Space heating fuel - main system 1793.3337 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 0.8250)
mechanical ventilation fans (SFP = 0.8250) 298.7292 (230a)
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 373.7292 (231)
Electricity for lighting (calculated in Appendix L) 418.2926 (232)
Total delivered energy for all uses 5336.4362 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 1793.3337 0.2160 387.3601 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2719.3086 0.2160 587.3707 (264)
Space and water heating 974.7307 (265)
Space cooling 31.7721 0.5190 16.4897 (266)
Pumps and fans 373.7292 0.5190 193.9655 (267)
Energy for lighting 418.2926 0.5190 217.0939 (268)
Total CO2, kg/year 1402.2798 (272)
Dwelling Carbon Dioxide Emission Rate (DER) 13.2300 (273)
16 CO2 EMISSIONS ASSOCIATED WITH APPLIANCES AND COOKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES
DER 13.2300 zCl
Total Floor Area TFA 106.0000
Assumed number of occupants N 2.7886
CO2 emission factor in Table 12 for electricity displaced from grid EF 0.5190
CO2 emissions from appliances, equation (L14) 14.8524 zC2
CO2 emissions from cooking, equation (L16) 1.7540 zC3
Total CO2 emissions 29.8364 zC4
Residual CO2 emissions offset from biofuel CHP 0.0000 zC5
Additional allowable electricity generation, kWh/m?/year 0.0000 zCé6
Resulting CO2 emissions offset from additional allowable electricity generation 0.0000 zC7
Net CO2 emissions 29.8364 zZC8
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

SAP 2012 WORKSHEET FOR New Build
CALCULATION OF TARGET EMISSIONS

(As Designed)
09 Jan 2014

(Version 9.92,

January 2014)

1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 106.0000 (1b) X 2.8000 (2b) = 296.8000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 106.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 296.8000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 4 * 10 = 40.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 40.0000 / (5) = 0.1348 (8)
Pressure test Yes
Measured/design AP50 5.0000
Infiltration rate 0.3848 (18)
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.2693 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.3434 0.3367 0.3299 0.2963 0.2895 0.2559 0.2559 0.2491 0.2693 0.2895 0.3030 0.3165 (22b)
Effective ac 0.5590 0.5567 0.5544 0.5439 0.5419 0.5327 0.5327 0.5310 0.5363 0.5419 0.5459 0.5501 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value A x U K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
TER Opening Type (Uw = 1.40) 26.5000 1.3258 35.1326 27)
External Wall 1 72.3200 26.7900 45.5300 0.1800 8.1954 (29a)
Total net area of external elements Aum(A, m2) 72.0300 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 43.3280 (33)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (User defined value 0.050 * total exposed area) 3.6015 (36)
Total fabric heat loss (33) + (36) = 46.9295 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 54.7472 54.5230 54.3031 53.2707 53.0775 52.1782 52.1782 52.0117 52.5246 53.0775 53.4683 53.8768 (38)
Heat transfer coeff
101.6767 101.4524 101.2326 100.2001 100.0070 99.1077 99.1077 98.9412 99.4541 100.0070 100.3978 100.8063 (39
Average = Sum(39)m / 12 = 100.1992 (39
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.9592 0.9571 0.9550 0.9453 0.9435 0.9350 0.9350 0.9334 0.9382 0.9435 0.9471 0.9510 (40)
HLP (average) 0.9453 (40
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7886 (42
Average daily hot water use (litres/day) 100.4283 (43
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
110.4712 106.4540 102.4369 98.4198 94.4026 90.3855 90.3855 94.4026 98.4198 102.4369 106.4540 110.4712 (44
Energy conte 163.8256 143.2829 147.8551 128.9037 123.6861 106.7317 98.9026 113.4922 114.8477 133.8439 146.1011 158.6563 (45
Energy content (annual) Total = Sum(45)m = 1580.1288 (45
Distribution loss (46)m = 0.15 x (45)m
24.5738 21.4924 22.1783 19.3355 18.5529 16.0098 14.8354 17.0238 17.2272 20.0766 21.9152 23.7984 (46)
Water storage loss:
Total storage loss
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (56)
If cylinder contains dedicated solar storage
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (57
Combi loss 50.9589 46.0274 50.9589 48.5358 48.1065 44.5737 46.0595 48.1065 48.5358 50.9589 49.3151 50.9589 (61
Total heat required for water heating calculated for each month
214.7845 189.3103 198.8140 177.4394 171.7927 151.3054 144.9621 161.5988 163.3835 184.8028 195.4161 209.6152 (62)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF ET EMISSION 09 Jan 2014
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
214.7845 189.3103 198.8140 177.4394 171.7927 151.3054 144.9621 161.5988 163.3835 184.8028 195.4161 209.6152 (64
Total per year (kWh/year) = Sum(64)m = 2163.2247 (64)
Heat gains from water heating, kWh/month
67.2117 59.1484 61.9015 54.9944 53.1523 46.6317 44,4000 49.7628 50.3208 57.2428 60.9074 65.4929 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan b Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%a), also see Table 5
23.6855 21.0372 17.1086 12.9523 9.6820 8.1740 8.8323 11.4805 15.4091 19.5654 22.8357 24.3438 (67)
Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
265.6788 268.4357 261.4884 246.6983 228.0285 210.4816 198.7591 196.0022 202.9495 217.7396 236.4094 253.9563 (68)
Cooking gains (calculated in Appendix L, equation L15 or Llb5a), also see Table 5
36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 (69
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70
Losses e.g. evaporation (negative values) (Table 5)
-111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 (71)
Water heating gains (Table 5)
90.3383 88.0185 83.2010 76.3811 71.4412 64.7663 59.6774 66.8855 69.8900 76.9393 84.5936 88.0282 (72)
Total internal gains
447.5310 445.3198 429.6264 403.8602 376.9802 351.2502 335.0972 342.1966 356.0771 382.0727 411.6671 434.1567 (73)
6. Solar gains
[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor W
W/m2 or Table 6b or Table 6c Table 6d
Northeast 20.6000 11.2829 0.6300 0.7000 0.7700 71.0332 (75)
Southeast 5.9000 36.7938 0.6300 0.7000 0.7700 66.3436 (77)
Solar gains 137.3768 257.5978 415.1274 619.4089 789.6706 826.1350 778.9310 645.4604 484.8529 301.5981 168.8425 114.7856 (83)
Total gains 584.9078 702.9176 844.7538 1023.2691 1166.6508 1177.3852 1114.0282 987.6570 840.9299 683.6708 580.5095 548.9422 (84)
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 72.3972 72.5573 72.7148 73.4641 73.6060 74.2738 74.2738 74.3989 74.0152 73.6060 73.3195 73.0223
alpha 5.8265 5.8372 5.8477 5.8976 5.9071 5.9516 5.9516 5.9599 5.9343 5.9071 5.8880 5.8682
util living area
0.9987 0.9958 0.9828 0.9168 0.7436 0.5324 0.3905 0.4584 0.7566 0.9696 0.9967 0.9991 (86)
MIT 19.9776 20.1429 20.4143 20.7476 20.9424 20.9931 20.9991 20.9978 20.9539 20.6527 20.2484 19.9473 (87)
Th 2 20.1175 20.1192 20.1210 20.1292 20.1307 20.1379 20.1379 20.1392 20.1351 20.1307 20.1276 20.1244 (88
util rest of house
0.9982 0.9945 0.9771 0.8923 0.6898 0.4635 0.3145 0.3739 0.6832 0.9558 0.9953 0.9988 (89)
MIT 2 18.7403 18.9828 19.3763 19.8433 20.0789 20.1336 20.1375 20.1383 20.1004 19.7267 19.1438 18.7011 (90)
Living area fraction fLA = Living area / (4) = 0.5223 (91)
MIT 19.3865 19.5887 19.9184 20.3156 20.5299 20.5825 20.5875 20.5872 20.5462 20.2103 19.7207 19.3520 (92)
Temperature adjustment 0.0000
adjusted MIT 19.3865 19.5887 19.9184 20.3156 20.5299 20.5825 20.5875 20.5872 20.5462 20.2103 19.7207 19.3520 (93)
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9977 0.9934 0.9755 0.8981 0.7153 0.4993 0.3543 0.4181 0.7197 0.9573 0.9945 0.9984 (94)
Useful gains 583.5911 698.2676 824.0923 918.9810 834.5416 587.9079 394.6562 412.9230 605.1779 654.5058 577.3202 548.0742 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)
Heat loss rate W
1533.9436 1490.2006 1358.3810 1143.8413 883.0529 592.9128 395.1909 414.2826 641.0988 961.0985 1267.0877 1527.4124 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh
707.0623 532.1789 397.5108 161.8995 36.0924 0.0000 0.0000 0.0000 0.0000 228.1050 496.6326 728.6276 (98)
Space heating 3288.1090 (98
Space heating per m2 (98) / (4) = 31.0199 (99)
8c. Space cooling requirement
Not applicable
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 93.4000 (206)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF TARGET EMISSION 09 Jan
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 3520.4593 (211)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
707.0623 532.1789 397.5108 161.8995 36.0924 0.0000 0.0000 0.0000 0.0000 228.1050 496.6326 728.6276 (98)
Space heating efficiency (main heating system 1)
93.4000 93.4000 93.4000 93.4000 93.4000 0.0000 0.0000 0.0000 0.0000 93.4000 93.4000 93.4000 (210)
Space heating fuel (main heating system)
757.0260 569.7847 425.6004 173.3399 38.6428 0.0000 0.0000 0.0000 0.0000 244.2238 531.7265 780.1152 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)
Water heating
Water heating requirement
214.7845 189.3103 198.8140 177.4394 171.7927 151.3054 144.9621 161.5988 163.3835 184.8028 195.4161 209.6152 (64)
Efficiency of water heater 80.3000 (216)
(217)m 87.8262 87.5119 86.7617 84.8214 81.8884 80.3000 80.3000 80.3000 80.3000 85.5822 87.2994 87.9292 (217)
Fuel for water heating, kWh/month
244.5562 216.3253 229.1495 209.1919 209.7887 188.4252 180.5256 201.2438 203.4663 215.9359 223.8458 238.3910 (219)
Water heating fuel used 2560.8453 (219)
Annual totals kWh/year
Space heating fuel - main system 3520.4593 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 75.0000 (231)
Electricity for lighting (calculated in Appendix L) 418.2926 (232)
Total delivered energy for all uses 6574.5972 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 3520.4593 0.2160 760.4192 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2560.8453 0.2160 553.1426 (264)
Space and water heating 1313.5618 (265)
Pumps and fans 75.0000 0.5190 38.9250 (267)
Energy for lighting 418.2926 0.5190 217.0939 (268)
Total CO2, kg/m2/year 1569.5807 (272)
Emissions per m2 for space and water heating 12.3921 (272a)
Fuel factor (mains gas) 1.0000
Emissions per m2 for lighting 2.0481 (272b)
Emissions per m2 for pumps and fans 0.3672 (272c)
Target Carbon Dioxide Emission Rate (TER) = (12.3921 * 1.00) + 2.0481 + 0.3672, rounded to 2 d.p. 14.8100 (273)
Regs Region: England
Elmhurst Energy Systems
Page 8 of 8 SAP2012 Calculator (Design

System) version 4.12r02
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|A3-F2 IEMEEERTE | 24/07/2020 |
[A3-F2 | Prop Type Ref | ER |
Reference
|01, Tottenham Court Road, London, London, W1T 7QZ |
T o
Cenvironmental | I % oereer | 3.03 |
B e |
T o oree<Tree | 13.42 |

Assessor Details Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641,

T613-0001
mwickramaratna@wppgroup.co.uk
|CO-RE, 4650 |
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

REG

cument

LATIONS COMPLIANCE REPORT - Approved A, 2013 Edition, England

REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2013 Edition, England

DWELLING AS DESIGNED
Mid-floor flat, total floor area 100 m?

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

la TER and DER

Fuel for main heating:Mains gas

Fuel factor:1.00 (mains gas

Target Carbon Dioxide Emission Rate (TER) 15.41 kgCOll/m?
Dwelling Carbon Dioxide Emission Rate (DER) 14.94 kgCOLl/m?0K
1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE)43.7 kWh/m?/yr
Dwelling Fabric Energy Efficiency (DFEE)37.9 kWh/m?/yrOK

2 Fabric U-values

Element Average Highest

External wall 0.13 (max. 0.30) 0.13 (max. 0.70) OK
Party wall 0.00 (max. 0.20) - OK
Floor 0.06 (max. 0.25) 0.06 (max. 0.70) OK
Roof (no roof)

Openings 1.30 (max. 2.00) 1.30 (max. 3.30) OK
2a Thermal bridging

Thermal bridging calculated using default y-value of 0.15

3 Air permeability

Alr permeability at 50 pascals: 3.00 (design value)

Maximum 10.0 OK

4 Heating efficiency

Main heating system: Boiler system with radiators or underfloor - Mains gas
Data from database

Vaillant ecoTEC plus 825 VUW 196/5-5 (H-GB) R6

Combi boiler

Efficiency: 89.5% SEDBUK2009

Minimum: 88.0% OK

Secondary heating system: None

5 Cylinder insulation
Hot water storage No cylinder

6 Controls

Space heating controls: Programmer, room thermostat and TRVs OK
Hot water controls: No cylinder
Boiler interlock Yes OK

7 Low energy lights
Percentage of fixed lights with low-energy fittings:100%
Minimum 75% OK

8 Mechanical ventilation
Continuous supply and extract system

Specific fan power: 0.79

Maximum 1.5 OK
MVHR efficiency: 84%

Minimum: 70% OK

9 Summertime temperature

Overheating risk (Thames Valley): Medium OK

Based on:

Overshading: Average

Windows facing South East: 9.54 m?, No overhang

Windows facing South West: 19.72 m?, No overhang

Air change rate: 3.00 ach

Blinds/curtains: Light-coloured venetian blind, closed 50% of daylight hours

10 Key features

External wall U-value 0.13 W/m?K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Floor U-value 0.11 W/m?K
Air permeability 3.0 m*/m?h
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGU

IONS COMPLIANCE

SAP 2012 WORKSHEET FOR New Build (As Designed)

(Version 9.92,

January 2014)

Jan

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 100.0000 (1b) b3 2.8000 (2b) = 280.0000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1ld)+(le)...(1n) 100.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 280.0000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 0 * 10 = 0.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 0.0000 / (5) = 0.0000 (8)
Pressure test Yes
Measured/design AP50 3.0000
Infiltration rate 0.1500 (18)
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.1050 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.1339 0.1313 0.1286 0.1155 0.1129 0.0998 0.0998 0.0971 0.1050 0.1129 0.1181 0.1234 (22b)
Balanced mechanical ventilation with heat recovery
If mechanical ventilation: 0.5000 (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 71.4000 (23c)
Effective ac 0.2769 0.2743 0.2716 0.2585 0.2559 0.2428 0.2428 0.2401 0.2480 0.2559 0.2611 0.2664 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value AxU K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Opening Type 1 (Uw = 1.30) 29.2600 1.2357 36.1578 (27)
Heat Loss Floor 1 100.0000 0.0550 5.5000 (28a)
External Wall 1 73.6100 29.2600 44.3500 0.1300 5.7655 (29a)
Total net area of external elements Aum(A, m2) 173.6100 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 47.4233 (33)
Party Wall 1 17.8100 0.0000 0.0000 (32)
Party Wall 2 36.1200 0.0000 0.0000 (32)
Party Wall 3 22.9900 0.0000 0.0000 (32)
Party Ceilings 1 100.0000 (32b)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area) 26.0415 (36)
Total fabric heat loss (33) + (36) = 73.4648 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 25.5833 25.3407 25.0982 23.8854 23.6429 22.4301 22.4301 22.1876 22.9152 23.6429 24.1280 24.6131 (38)
Heat transfer coeff
99.0480 98.8055 98.5629 97.3502 97.1076 95.8949 95.8949 95.6523 96.3800 97.1076 97.5927 98.0778 (39
Average = Sum(39)m / 12 = 97.2896 (39
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.9905 0.9881 0.9856 0.9735 0.9711 0.9589 0.9589 0.9565 0.9638 0.9711 0.9759 0.9808 (40)
HLP (average) 0.9729 (40
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7395 (42)
Average daily hot water use (litres/day) 104.4881 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
114.9370 110.7574 106.5779 102.3984 98.2189 94.0393 94.0393 98.2189 102.3984 106.5779 110.7574 114.9370 (44
Energy conte 170.4482 149.0751 153.8321 134.1146 128.6861 111.0463 102.9008 118.0801 119.4904 139.2545 152.0072 165.0700 (45)
Energy content (annual) Total = Sum(45)m = 1644.0054 (45
Distribution loss (46)m = 0.15 x (45)m
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan
25.5672 22.3613 23.0748 20.1172 19.3029 16.6570 15.4351 17.7120 17.9236 20.8882 22.8011 24.7605 (46)
Water storage loss:
Total storage loss
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (56)
If cylinder contains dedicated solar storage
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (57)
Combi loss 50.9589 46.0274 50.9589 49.3151 50.0513 46.3756 47.9214 50.0513 49.3151 50.9589 49,3151 50.9589 (61
Total heat required for water heating calculated for each month
221.4071 195.1025 204.7910 183.4296 178.7374 157.4219 150.8222 168.1314 168.8054 190.2134 201.3223 216.0289 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
221.4071 195.1025 204.7910 183.4296 178.7374 157.4219 150.8222 168.1314 168.8054 190.2134 201.3223 216.0289 (64)
Total per year (kWh/year) = Sum(64)m = 2236.2131 (64)
Heat gains from water heating, kWh/month
69.4138 61.0743 63.8889 56.9219 55.3010 48.5168 46.1949 51.7745 52.0593 59.0419 62.8712 67.6255 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
22.8518 20.2968 16.5064 12.4964 9.3412 7.8863 8.5214 11.0764 14.8667 18.8768 22.0320 23.4869 (67)
Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
256.3278 258.9876 252.2848 238.0153 220.0027 203.0733 191.7634 189.1036 195.8064 210.0759 228.0885 245.0179 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5
36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 (69
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70
Losses e.g. evaporation (negative values) (Table 5)
-109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 (71)
Water heating gains (Table 5)
93.2981 90.8844 85.8722 79.0581 74.3292 67.3844 62.0899 69.5893 72.3046 79.3573 87.3211 90.8945 (72)
Total internal gains
439.5705 437.2617 421.7564 396.6628 370.7660 345.4369 329.4676 336.8622 350.0706 375.4028 404.5344 426.4922 (73)
Solar gains
[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor W
W/m2 or Table 6b or Table 6c Table 6d
Southeast 9.5400 36.7938 0.6000 0.9000 0.7700 131.3561 (77
Southwest 19.7200 36.7938 0.6000 0.9000 0.7700 271.5244 (79)
Solar gains 402.8806 686.2547 938.9636 1163.4214 1303.1290 1293.7054 1247.2701 1143.0420 1016.6990 758.4576 482.5581 344.7818 (83
Total gains 842.4511 1123.5164 1360.7200 1560.0842 1673.8950 1639.1423 1576.7376 1479.9042 1366.7696 1133.8605 887.0925 771.2740 (84
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 70.1119 70.2840 70.4569 71.3347 71.5129 72.4172 72.4172 72.6009 72.0528 71.5129 71.1574 70.8054
alpha 5.6741 5.6856 5.6971 5.7556 5.7675 5.8278 5.8278 5.8401 5.8035 5.7675 5.7438 5.7204
util living area
0.9892 0.9549 0.8707 0.7119 0.5323 0.3737 0.2675 0.2971 0.4827 0.7987 0.9680 0.9930 (86)
MIT 20.2061 20.4988 20.7634 20.9346 20.9883 20.9988 20.9999 20.9997 20.9949 20.8988 20.5171 20.1455 (87
Th 2 20.0913 20.0933 20.0953 20.1055 20.1075 20.1177 20.1177 20.1197 20.1136 20.1075 20.1034 20.0994 (88)
util rest of house
0.9860 0.9434 0.8441 0.6698 0.4837 0.3225 0.2139 0.2404 0.4224 0.7527 0.9577 0.9909 (89)
MIT 2 19.3818 19.6663 19.9100 20.0609 20.1010 20.1172 20.1177 20.1197 20.1114 20.0397 19.6966 19.3289 (90)
Living area fraction fLA = Living area / (4) = 0.4066 (91
MIT 19.7170 20.0048 20.2570 20.4162 20.4618 20.4757 20.4764 20.4775 20.4706 20.3890 20.0302 19.6609 (92)
Temperature adjustment -0.1500
adjusted MIT 19.5670 19.8548 20.1070 20.2662 20.3118 20.3257 20.3264 20.3275 20.3206 20.2390 19.8802 19.5109 (93)
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9836 0.9399 0.8445 0.6776 0.4950 0.3346 0.2266 0.2538 0.4366 0.7599 0.9547 0.9891 (94)
Useful gains 828.6746 1055.9928 1149.0600 1057.1097 828.5536 548.4378 357.2903 375.5814 596.7127 861.6654 846.8691 762.8816 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)
Heat loss rate W
1512.1660 1477.6178 1341.1459 1106.4976 836.2702 549.0608 357.3387 375.6748 599.5422 936.0238 1247.2593 1501.6631 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh
508.5176 283.3320 142.9119 35.5593 5.7411 0.0000 0.0000 0.0000 0.0000 55.3227 288.2809 549.6534 (98)
Space heating 1869.3189 (98
Space heating per m2 (98) / (4) = 18.6932 (99
8c. Space cooling requirement
Calculated for June, July and August. See Table 10b
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ext. temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000
Heat loss rate W
0.0000 0.0000 0.0000 0.0000 0.0000 901.4120 709.6222 726.9578 0.0000 0.0000 0.0000 0.0000 (100)
Utilisation 0.0000 0.0000 0.0000 0.0000 0.0000 0.9948 0.9982 0.9972 0.0000 0.0000 0.0000 0.0000 (101)
Useful loss 0.0000 0.0000 0.0000 0.0000 0.0000 896.7642 708.3266 724.9270 0.0000 0.0000 0.0000 0.0000 (102)
Total gains 0.0000 0.0000 0.0000 0.0000 0.0000 2011.2850 1936.4227 1824.5148 0.0000 0.0000 0.0000 0.0000 (103)
Month fracti 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 (103a)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 802.4550 913.7036 818.0934 0.0000 0.0000 0.0000 0.0000 (104)
Space cooling 2534.2519 (104)
Cooled fraction fC = cooled area / (4) = 0.5284 (105)
Intermittency factor (Table 10b)
0.0000 0.0000 0.0000 0.0000 0.0000 0.2500 0.2500 0.2500 0.0000 0.0000 0.0000 0.0000 (106)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 106.0043 120.7002 108.0701 0.0000 0.0000 0.0000 0.0000 (107)
Space cooling 334.7747 (107)
Space cooling per m2 3.3477 (108)
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 90.4000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 2067.8306 (211)
Cooling System Energy Efficiency Ratio (see Table 10c) 4.0000 (209)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
508.5176 283.3320 142.9119 35.5593 5.7411 0.0000 0.0000 0.0000 0.0000 55.3227 288.2809 549.6534 (98)
Space heating efficiency (main heating system 1)
90.4000 90.4000 90.4000 90.4000 90.4000 0.0000 0.0000 0.0000 0.0000 90.4000 90.4000 90.4000 (210)
Space heating fuel (main heating system)
562.5195 313.4204 158.0884 39.3355 6.3508 0.0000 0.0000 0.0000 0.0000 61.1977 318.8948 608.0237 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)
Water heating
Water heating requirement
221.4071 195.1025 204.7910 183.4296 178.7374 157.4219 150.8222 168.1314 168.8054 190.2134 201.3223 216.0289 (64)
Efficiency of water heater 80.3000 (216)
(217)m 87.0778 85.9895 84.1650 81.7837 80.5802 80.3000 80.3000 80.3000 80.3000 82.3736 85.9545 87.3019 (217)
Fuel for water heating, kWh/month
254.2636 226.8911 243.3210 224.2863 221.8131 196.0422 187.8234 209.3791 210.2185 230.9155 234.2196 247.4503 (219)
Water heating fuel used 2686.6237 (219)
Space cooling fuel requirement
(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 26.5011 30.1751 27.0175 0.0000 0.0000 0.0000 0.0000 (221)
Cooling 83.6937 (221)
Annual totals kWh/year
Space heating fuel - main system 2067.8306 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 0.9875)
mechanical ventilation fans (SFP = 0.9875) 337.3300 (230a)
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 412.3300 (231)
Electricity for lighting (calculated in Appendix L) 403.5701 (232)
Total delivered energy for all uses 5654.0480 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 2067.8306 0.2160 446.6514 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2686.6237 0.2160 580.3107 (264)
Space and water heating 1026.9621 (265)
Space cooling 83.6937 0.5190 43.4370 (266)
Pumps and fans 412.3300 0.5190 213.9993 (267)
Energy for lighting 403.5701 0.5190 209.4529 (268)
Total CO2, kg/year 1493.8513 (272)
Dwelling Carbon Dioxide Emission Rate (DER) 14.9400 (273)
16 CO2 EMISSIONS ASSOCIATED WITH APPLIANCES AND COOKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES
DER 14.9400 zCl
Total Floor Area TFA 100.0000
Assumed number of occupants N 2.7395
CO2 emission factor in Table 12 for electricity displaced from grid EF 0.5190
CO2 emissions from appliances, equation (L14) 15.1894 zC2
CO2 emissions from cooking, equation (L16) 1.8475 zC3
Total CO2 emissions 31.9769 zc4
Residual CO2 emissions offset from biofuel CHP 0.0000 zC5
Additional allowable electricity generation, kWh/m?/year 0.0000 zCé6
Resulting CO2 emissions offset from additional allowable electricity generation 0.0000 zC7
Net CO2 emissions 31.9769 zC8
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

SAP 2012 WORKSHEET FOR New Build
CALCULATION OF TARGET EMISSIONS

(As Designed)
09 Jan 2014

(Version 9.92,

January 2014)

1. Overall dwelling dimensions

Area Storey height Volume
(m2) (m) (m3)
Ground floor 100.0000 (1b) X 2.8000 (2b) = 280.0000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 100.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 280.0000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 3 %10 = 30.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 30.0000 / (5) = 0.1071 (8)
Pressure test Yes
Measured/design AP50 5.0000
Infiltration rate 0.3571 (18
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.2500 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.3188 0.3125 0.3063 0.2750 0.2688 0.2375 0.2375 0.2313 0.2500 0.2688 0.2813 0.2938 (22b)
Effective ac 0.5508 0.5488 0.5469 0.5378 0.5361 0.5282 0.5282 0.5267 0.5313 0.5361 0.5396 0.5431 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value A x U K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
TER Opening Type (Uw = 1.40) 25.0000 1.3258 33.1439 27)
Heat Loss Floor 1 100.0000 0.1300 13.0000 (28a)
External Wall 1 73.6100 29.2600 44.3500 0.1800 7.9830 (29a)
Total net area of external elements Aum(A, m2) 169.3500 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 54.1269 (33)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (User defined value 0.050 * total exposed area) 8.4675 (36)
Total fabric heat loss (33) + (36) = 62.5944 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 50.8940 50.7117 50.5331 49.6939 49.5369 48.8060 48.8060 48.6706 49.0875 49.5369 49.8545 50.1866 (38)
Heat transfer coeff
113.4884 113.3062 113.1275 112.2883 112.1313 111.4004 111.4004 111.2651 111.6819 112.1313 112.4489 112.7810 (39)
Average = Sum(39)m / 12 = 112.2876 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 1.1349 1.1331 1.1313 1.1229 1.1213 1.1140 1.1140 1.1127 1.1168 1.1213 1.1245 1.1278 (40)
HLP (average) 1.1229 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7395 (42)
Average daily hot water use (litres/day) 99.2637 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
109.1901 105.2196 101.2490 97.2785 93.3079 89.3374 89.3374 93.3079 97.2785 101.2490 105.2196 109.1901 (44)
Energy conte 161.9258 141.6213 146.1405 127.4088 122.2518 105.4940 97.7557 112.1761 113.5159 132.2918 144.4068 156.8165 (45)
Energy content (annual) Total = Sum(45)m = 1561.8051 (45)
Distribution loss (46)m = 0.15 x (45)m
24.2889 21.2432 21.9211 19.1113 18.3378 15.8241 14.6634 16.8264 17.0274 19.8438 21.6610 23.5225 (46)
Water storage loss:
Total storage loss
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (56)
If cylinder contains dedicated solar storage
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (57)
Combi loss 50.9589 46.0274 50.9589 47.9729 47.5487 44.0568 45.5253 47.5487 47.9729 50.9589 49.3151 50.9589 (61
Total heat required for water heating calculated for each month
Regs Region: England
Elmhurst Energy Systems
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF ET EMISSION 09 Jan
212.8847 187.6487 197.0994 175.3818 169.8005 149.5508 143.2811 159.7248 161.4888 183.2507 193.7219 207.7754 (62
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63
Output from w/h
212.8847 187.6487 197.0994 175.3818 169.8005 149.5508 143.2811 159.7248 161.4888 183.2507 193.7219 207.7754 (64
Total per year (kWh/year) = Sum(64)m = 2141.6086 (64
Heat gains from water heating, kWh/month
66.5800 58.5959 61.3314 54.3567 52.5359 46.0910 43.8851 49.1857 49.7373 56.7267 60.3440 64.8812 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%a), also see Table 5
22.8518 20.2968 16.5064 12.4964 9.3412 7.8863 8.5214 11.0764 14.8667 18.8768 22.0320 23.4869 (67)
Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
256.3278 258.9876 252.2848 238.0153 220.0027 203.0733 191.7634 189.1036 195.8064 210.0759 228.0885 245.0179 (68)
Cooking gains (calculated in Appendix L, equation L15 or Llb5a), also see Table 5
36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 (69)
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70
Losses e.g. evaporation (negative values) (Table 5)
-109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 (71)
Water heating gains (Table 5)
89.4893 87.1963 82.4347 75.4954 70.6128 64.0152 58.9854 66.1099 69.0795 76.2456 83.8112 87.2059 (72)
Total internal gains
435.7618 433.5736 418.3189 393.1001 367.0496 342.0677 326.3631 333.3827 346.8455 372.2911 401.0246 422.8036 (73)
6. Solar gains
[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor W
W/m2 or Table 6b or Table 6c Table 6d
Southeast 8.1500 36.7938 0.6300 0.7000 0.7700 91.6441 (77
Southwest 16.8500 36.7938 0.6300 0.7000 0.7700 189.4727 (79
Solar gains 281.1168 478.8460 655.1779 811.7972 909.2806 902.7051 870.3041 797.5771 709.4192 529.2268 336.7132 240.5774 (83)
Total gains 716.8786 912.4196 1073.4969 1204.8973 1276.3301 1244.7728 1196.6672 1130.9599 1056.2647 901.5180 737.7377 663.3811 (84)
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 61.1908 61.2892 61.3860 61.8448 61.9314 62.3377 62.3377 62.4135 62.1806 61.9314 61.7564 61.5746
alpha 5.0794 5.0859 5.0924 5.1230 5.1288 5.1558 5.1558 5.1609 5.1454 5.1288 5.1171 5.1050
util living area
0.9955 0.9850 0.9569 0.8825 0.7424 0.5585 0.4072 0.4484 0.6841 0.9236 0.9886 0.9969 (86)
MIT 19.8872 20.1282 20.4222 20.7213 20.9100 20.9832 20.9972 20.9955 20.9546 20.6851 20.2133 19.8370 (87)
Th 2 19.9724 19.9739 19.9754 19.9822 19.9835 19.9894 19.9894 19.9905 19.9871 19.9835 19.9809 19.9782 (88)
util rest of house
0.9941 0.9804 0.9438 0.8499 0.6825 0.4764 0.3150 0.3522 0.6008 0.8941 0.9842 0.9959 (89)
MIT 2 18.5021 18.8515 19.2697 19.6775 19.9036 19.9793 19.9885 19.9888 19.9554 19.6431 18.9826 18.4330 (90)
Living area fraction fLA = Living area / (4) = 0.4066 (91)
MIT 19.0653 19.3706 19.7383 20.1019 20.3128 20.3875 20.3986 20.3982 20.3617 20.0668 19.4830 19.0038 (92)
Temperature adjustment 0.0000
adjusted MIT 19.0653 19.3706 19.7383 20.1019 20.3128 20.3875 20.3986 20.3982 20.3617 20.0668 19.4830 19.0038 (93)
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9923 0.9768 0.9402 0.8541 0.7029 0.5094 0.3525 0.3914 0.6330 0.8969 0.9814 0.9946 (94)
Useful gains 711.3519 891.2877 1009.2606 1029.1347 897.0933 634.0842 421.8818 442.6626 668.5660 808.5932 724.0137 659.7746 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96
Heat loss rate W
1675.6875 1639.6074 1497.6118 1257.8435 965.7628 644.7256 423.1702 444.8565 699.3177 1061.5262 1392.4576 1669.5918 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh
717.4658 502.8708 363.3333 164.6704 51.0901 0.0000 0.0000 0.0000 0.0000 188.1821 481.2796 751.3040 (98)
Space heating 3220.1961 (98)
Space heating per m2 (98) / (4) = 32.2020 (99)
8c. Space cooling requirement
Not applicable
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

C

ULATION OF TARGET EMISSION

09 Jan

Efficiency of main space heating system 1 (in %) 93.4000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 3447.7474 (211)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
717.4658 502.8708 363.3333 164.6704 51.0901 0.0000 0.0000 0.0000 0.0000 188.1821 481.2796 751.3040 (98)
Space heating efficiency (main heating system 1)
93.4000 93.4000 93.4000 93.4000 93.4000 0.0000 0.0000 0.0000 0.0000 93.4000 93.4000 93.4000 (210)
Space heating fuel (main heating system)
768.1646 538.4056 389.0079 176.3066 54.7003 0.0000 0.0000 0.0000 0.0000 201.4798 515.2887 804.3940 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)
Water heating
Water heating requirement
212.8847 187.6487 197.0994 175.3818 169.8005 149.5508 143.2811 159.7248 161.4888 183.2507 193.7219 207.7754 (64)
Efficiency of water heater 80.3000 (216)
(217)m 87.8710 87.4122 86.5705 84.8930 82.4301 80.3000 80.3000 80.3000 80.3000 85.1181 87.2505 88.0021 (217)
Fuel for water heating, kWh/month
242.2696 214.6710 227.6749 206.5916 205.9934 186.2401 178.4322 198.9101 201.1069 215.2900 222.0297 236.1029 (219)
Water heating fuel used 2535.3124 (219)
Annual totals kWh/year
Space heating fuel - main system 3447.7474 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 75.0000 (231)
Electricity for lighting (calculated in Appendix L) 403.5701 (232)
Total delivered energy for all uses 6461.6298 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 3447.7474 0.2160 744.7134 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2535.3124 0.2160 547.6275 (264)
Space and water heating 1292.3409 (265)
Pumps and fans 75.0000 0.5190 38.9250 (267)
Energy for lighting 403.5701 0.5190 209.4529 (268)
Total CO02, kg/m2/year 1540.7188 (272)
Emissions per m2 for space and water heating 12.9234 (272a)
Fuel factor (mains gas) 1.0000
Emissions per m2 for lighting 2.0945 (272b)
Emissions per m2 for pumps and fans 0.3893 (272¢)
Target Carbon Dioxide Emission Rate (TER) = (12.9234 * 1.00) + 2.0945 + 0.3893, rounded to 2 d.p. 15.4100 (273)
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

REG

LATIONS COMPLIANCE REPORT - Approved

cument

A, 2013 Edition, England

REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2013 Edition, England

DWELLING AS DESIGNED

Mid-floor flat, total floor area 106 m?

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

la TER and DER
Fuel for main heating:Mains gas
Fuel factor:1.00 (mains gas

Target Carbon Dioxide Emission Rate (TER) 15.15 kgCOll/m?

Dwelling Carbon Dioxide Emission Rate

1b TFEE and DFEE

(DER) 13.68 kgCOL/m?0K

Target Fabric Energy Efficiency (TFEE)43.5 kWh/m?/yr
Dwelling Fabric Energy Efficiency (DFEE)37.1 kWh/m?/yrOK

2 Fabric U-values

Element Average
External wall 0.13 (max. 0.30)
Party wall 0.00 (max. 0.20)
Floor (no floor)

Roof 0.11 (max. 0.20)
Openings 1.30 (max. 2.00)

Highest

0.13 (max. 0.70) OK
- OK
0.11 (max. 0.35) OK
1.30 (max. 3.30) OK

2a Thermal bridging

Thermal bridging calculated using default y-value of 0.15

3 Air permeability
Alr permeability at 50 pascals:
Maximum

3.00 (design value)

OK

4 Heating efficiency

Main heating system:

Data from database

Vaillant ecoTEC plus 825 VUW 196/5-5
Combi boiler

Efficiency: 89.5% SEDBUK2009
Minimum: 88.0%

Secondary heating system:

Boiler system with radiators or underfloor - Mains gas

(H-GB) R6

OK

None

5 Cylinder insulation
Hot water storage

No cylinder

6 Controls

Space heating controls: Programmer, room thermostat and TRVs OK
Hot water controls: No cylinder

Boiler interlock Yes OK
7 Low energy lights

Percentage of fixed lights with low-energy fittings:100%

Minimum 75% OK
8 Mechanical ventilation

Continuous supply and extract system

Specific fan power: 0.66

Maximum 1.5 OK
MVHR efficiency: 85%

Minimum: 70% OK
9 Summertime temperature

Overheating risk (Thames Valley): Medium OK
Based on:

Overshading: Average

Windows facing North East:
Windows facing South East:
Air change rate:
Blinds/curtains:

20.83 m?, No overhang

5.96 m?, No overhang

3.00 ach

Light-coloured venetian blind, closed

50% of daylight hours

10 Key features
External wall U-value
Party wall U-value
Party wall U-value
Party wall U-value
Roof U-value

Air permeability

.13 W/m2K
.00 W/m2K
.00 W/m2K
.00 W/m2K
.11 W/m2K
.0 m*/m2h

Page 2 of 8

Regs Region: England
Elmhurst Energy Systems
SAP2012 Calculator (Design
System) version 4.12r02




FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGU

IONS COMPLIANCE Jan

SAP 2012 WORKSHEET FOR New B

uild (As Designed)

(Version 9.92,

January 2014)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 106.0000 (1b) b3 2.8000 (2b) = 296.8000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1ld)+(le)...(1n) 106.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 296.8000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 0 * 10 = 0.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 0.0000 / (5) = 0.0000 (8)
Pressure test Yes
Measured/design AP50 3.0000
Infiltration rate 0.1500 (18)
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.1050 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.1339 0.1313 0.1286 0.1155 0.1129 0.0998 0.0998 0.0971 0.1050 0.1129 0.1181 0.1234 (22b)
Balanced mechanical ventilation with heat recovery
If mechanical ventilation: 0.5000 (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 72.2500 (23c)
Effective ac 0.2726 0.2700 0.2674 0.2543 0.2516 0.2385 0.2385 0.2359 0.2438 0.2516 0.2569 0.2621 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value AxU K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Opening Type 1 (Uw = 1.30) 26.7900 1.2357 33.1055 (27)
External Wall 1 72.3200 26.7900 45.5300 0.1300 5.9189 (29a)
External Roof 1 15.2200 15.2200 0.1100 1.6742 (30)
Total net area of external elements Aum(A, m2) 87.5400 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 40.6986 (33)
Party Wall 1 15.0400 0.0000 0.0000 (32)
Party Wall 2 28.4800 0.0000 0.0000 (32)
Party Wall 3 43.5400 0.0000 0.0000 (32)
Party Floor 1 106.0000 (32d)
Party Ceilings 1 90.7800 (32b)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35
Thermal bridges (Default value 0.150 * total exposed area) 13.1310 (36)
Total fabric heat loss (33) + (36) = 53.8296 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 26.7020 26.4449 26.1878 24,9023 24.6452 23.3596 23.3596 23.1025 23.8739 24.6452 25.1594 25.6736 (38)
Heat transfer coeff
80.5316 80.2745 80.0174 78.7319 78.4748 77.1893 77.1893 76.9322 77.7035 78.4748 78.9890 79.5032 (39)
Average = Sum(39)m / 12 = 78.6676 (39
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.7597 0.7573 0.7549 0.7428 0.7403 0.7282 0.7282 0.7258 0.7331 0.7403 0.7452 0.7500 (40
HLP (average) 0.7421 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7886 (42
Average daily hot water use (litres/day) 105.7140 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
116.2854 112.0569 107.8283 103.5998 99.3712 95.1426 95.1426 99.3712 103.5998 107.8283 112.0569 116.2854 (44)
Energy conte 172.4480 150.8241 155.6369 135.6881 130.1959 112.3492 104.1080 119.4655 120.8923 140.8883 153.7906 167.0066 (45)
Energy content (annual) Total = Sum(45)m = 1663.2935 (45)
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan
Distribution loss (46)m = 0.15 x (45)m
25.8672 22.6236 23.3455 20.3532 19.5294 16.8524 15.6162 17.9198 18.1338 21.1332 23.0686 25.0510 (46)
Water storage loss:
Total storage loss
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (56)
If cylinder contains dedicated solar storage
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (57
Combi loss 50.9589 46.0274 50.9589 49.3151 50.6385 46.9197 48.4836 50.6385 49.3151 50.9589 49.3151 50.9589 (61)
Total heat required for water heating calculated for each month
223.4069 196.8515 206.5958 185.0031 180.8344 159.2688 152.5917 170.1040 170.2074 191.8472 203.1057 217.9655 (62
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63
Solar input (sum of months) = Sum(63)m = 0.0000 (63
Output from w/h
223.4069 196.8515 206.5958 185.0031 180.8344 159.2688 152.5917 170.1040 170.2074 191.8472 203.1057 217.9655 (64)
Total per year (kWh/year) = Sum(64)m = 2257.7820 (64)
Heat gains from water heating, kWh/month
70.0787 61.6559 64.4890 57.4450 55.9498 49.0860 46.7368 52.3819 52.5255 59.5851 63.4641 68.2694 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
23.6855 21.0372 17.1086 12.9523 9.6820 8.1740 8.8323 11.4805 15.4091 19.5654 22.8357 24.3438 (67)
Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
265.6788 268.4357 261.4884 246.6983 228.0285 210.4816 198.7591 196.0022 202.9495 217.7396 236.4094 253.9563 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5
36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 (69)
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70
Losses e.g. evaporation (negative values) (Table 5)
-111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 ~-111.5425 (71)
Water heating gains (Table 5)
94.1918 91.7498 86.6788 79.7848 75.2013 68.1750 62.8183 70.4058 72.9520 80.0875 88.1446 91.7600 (72)
Total internal gains
451.3844 449.0511 433.1042 407.2639 380.7403 354.6590 338.2381 345.7169 359.1391 385.2209 415.2181 437.8885 (73)
6. Solar gains
[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor w
W/m2 or Table 6b or Table 6c Table 6d
Northeast 20.8300 11.2829 0.6000 0.9000 0.7700 87.9506 (75
Southeast 5.9600 36.7938 0.6000 0.9000 0.7700 82.0632 (77
Solar gains 170.0137 318.8098 513.8062 766.6946 977.4780 1022.6287 964.1919 798.9546 600.1219 373.2749 208.9573 142.0538 (83)
Total gains 621.3982 767.8610 946.9104 1173.9584 1358.2183 1377.2876 1302.4300 1144.6715 959.2610 758.4958 624.1755 579.9423 (84
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 91.4065 91.6993 91.9939 93.4959 93.8023 95.3645 95.3645 95.6832 94.7334 93.8023 93.1916 92.5889
alpha 7.0938 7.1133 7.1329 7.2331 7.2535 7.3576 7.3576 7.3789 7.3156 7.2535 7.2128 7.1726
util living area
0.9977 0.9899 0.9466 0.7704 0.5346 0.3586 0.2608 0.3091 0.5554 0.9085 0.9926 0.9986 (86)
MIT 20.3086 20.4920 20.7481 20.9538 20.9964 20.9998 21.0000 21.0000 20.9968 20.8784 20.5424 20.2770 (87
Th 2 20.2884 20.2905 20.2926 20.3032 20.3053 20.3160 20.3160 20.3181 20.3117 20.3053 20.3011 20.2968 (88
util rest of house
0.9970 0.9869 0.9331 0.7357 0.4956 0.3203 0.2202 0.2633 0.5015 0.8806 0.9899 0.9981 (89)
MIT 2 19.6512 19.8347 20.0825 20.2706 20.3033 20.3159 20.3160 20.3181 20.3102 20.2157 19.8947 19.6271 (90)
Living area fraction fLA = Living area / (4) = 0.5223 (91)
MIT 19.9946 20.1780 20.4301 20.6274 20.6653 20.6731 20.6732 20.6742 20.6688 20.5618 20.2330 19.9665 (92)
Temperature adjustment -0.1500
adjusted MIT 19.8446 20.0280 20.2801 20.4774 20.5153 20.5231 20.5232 20.5242 20.5188 20.4118 20.0830 19.8165 (93)
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9965 0.9855 0.9329 0.7446 0.5074 0.3319 0.2325 0.2772 0.5178 0.8853 0.9889 0.9977 (94)
Useful gains 619.2143 756.7601 883.3431 874.1802 689.2238 457.1088 302.8250 317.2670 496.7510 671.5235 617.2575 578.6249 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)
Heat loss rate W
1251.8276 1214.3898 1102.6481 911.5103 691.7772 457.2003 302.8301 317.2848 498.7607 769.9759 1025.5122 1241.5631 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh
470.6643 307.5272 163.1629 26.8777 1.8998 0.0000 0.0000 0.0000 0.0000 73.2486 293.9434 493.2261 (98)
Space heating 1830.5499 (98)
Space heating per m2 (98) / (4) = 17.2693 (99)
8c. Space cooling requirement
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
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C

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE

Calculated for June, July and August. See Table 10b

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ext. temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000
Heat loss rate W
0.0000 0.0000 0.0000 0.0000 0.0000 725.5790 571.2005 584.6844 0.0000 0.0000 0.0000 0.0000 (100)
Utilisation 0.0000 0.0000 0.0000 0.0000 0.0000 0.9989 0.9997 0.9992 0.0000 0.0000 0.0000 0.0000 (101)
Useful loss 0.0000 0.0000 0.0000 0.0000 0.0000 724.8122 571.0270 584.2262 0.0000 0.0000 0.0000 0.0000 (102)
Total gains 0.0000 0.0000 0.0000 0.0000 0.0000 1708.3329 1618.8230 1435.7818 0.0000 0.0000 0.0000 0.0000 (103)
Month fracti 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 (103a)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 708.1349 779.5602 633.5574 0.0000 0.0000 0.0000 0.0000 (104)
Space cooling 2121.2525 (104)
Cooled fraction fC = cooled area / (4) = 0.6920 (105
Intermittency factor (Table 10b)
0.0000 0.0000 0.0000 0.0000 0.0000 0.2500 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (106)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 122.5040 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (107)
Space cooling 122.5040 (107
Space cooling per m2 1.1557 (108
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 90.4000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208
Space heating requirement 2024.9446 (211)
Cooling System Energy Efficiency Ratio (see Table 10c) 4.0000 (209)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
470.6643 307.5272 163.1629 26.8777 1.8998 0.0000 0.0000 0.0000 0.0000 73.2486 293.9434 493.2261 (98)
Space heating efficiency (main heating system 1)
90.4000 90.4000 90.4000 90.4000 90.4000 0.0000 0.0000 0.0000 0.0000 90.4000 90.4000 90.4000 (210)
Space heating fuel (main heating system)
520.6463 340.1849 180.4900 29.7320 2.1015 0.0000 0.0000 0.0000 0.0000 81.0273 325.1586 545.6041 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement
223.4069 196.8515 206.5958 185.0031 180.8344 159.2688 152.5917 170.1040 170.2074 191.8472 203.1057 217.9655 (64)
Efficiency of water heater 80.3000 (216)
(217)m 86.8825 86.1700 84.4642 81.4544 80.3934 80.3000 80.3000 80.3000 80.3000 82.8579 85.9809 87.0446 (217
Fuel for water heating, kWh/month
257.1367 228.4456 244.5958 227.1247 224.9369 198.3423 190.0270 21

.

.8356 211.9643 231.5376 236.2218 250.4068 (219)

Water heating fuel used 2712.5751 (219
Space cooling fuel requirement
(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 30.6260 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (221)
Cooling 30.6260 (221)
Annual totals kWh/year
Space heating fuel - main system 2024.9446 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 0.8250)
mechanical ventilation fans (SFP = 0.8250) 298.7292 (230a)
central heating pump 30.0000 (230c
main heating flue fan 45.0000 (230e
Total electricity for the above, kWh/year 373.7292 (231
Electricity for lighting (calculated in Appendix L) 418.2926 (232)
Total delivered energy for all uses 5560.1675 (238
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 2024.9446 0.2160 437.3880 (261
Space heating - secondary 0.0000 0.0000 0.0000 (263
Water heating (other fuel) 2712.5751 0.2160 585.9162 (264)
Space and water heating 1023.3043 (265
Space cooling 30.6260 0.5190 15.8949 (266)
Pumps and fans 373.7292 0.5190 193.9655 (267)
Energy for lighting 418.2926 0.5190 217.0939 (268)
Total CO2, kg/year 1450.2585 (272)
Dwelling Carbon Dioxide Emission Rate (DER) 13.6800 (273)
16 CO2 EMISSIONS ASSOCIATED WITH APPLIANCES AND COOKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES
DER 13.6800 zCl
Total Floor Area TFA 106.0000
Assumed number of occupants N 2.7886
CO2 emission factor in Table 12 for electricity displaced from grid EF 0.5190
CO2 emissions from appliances, equation (L14) 14.8524 zC2
CO02 emissions from cooking, equation (L16) 1.7540 zC3
Total CO2 emissions 30.2864 zC4
Residual CO2 emissions offset from biofuel CHP 0.0000 zC5
Additional allowable electricity generation, kWh/m?/year 0.0000 zCé6
Resulting CO2 emissions offset from additional allowable electricity generation 0.0000 zC7
Net CO2 emissions 30.2864 zC8

Regs Region: England

Elmhurst Energy Systems
Page 5 of 8 SAP2012 Calculator (Design
System) version 4.12r02




FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

SAP 2012 WORKSHEET FOR New Build
CALCULATION OF TARGET EMISSIONS

(As Designed)
09 Jan 2014

(Version 9.92,

January 2014)

1. Overall dwelling dimensions

Area Storey height Volume
(m2) (m) (m3)
Ground floor 106.0000 (1b) X 2.8000 (2b) = 296.8000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 106.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 296.8000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 4 * 10 = 40.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 40.0000 / (5) = 0.1348 (8)
Pressure test Yes
Measured/design AP50 5.0000
Infiltration rate 0.3848 (18
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.2693 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.3434 0.3367 0.3299 0.2963 0.2895 0.2559 0.2559 0.2491 0.2693 0.2895 0.3030 0.3165 (22b)
Effective ac 0.5590 0.5567 0.5544 0.5439 0.5419 0.5327 0.5327 0.5310 0.5363 0.5419 0.5459 0.5501 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value A x U K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
TER Opening Type (Uw = 1.40) 26.5000 1.3258 35.1326 27)
External Wall 1 72.3200 26.7900 45.5300 0.1800 8.1954 (29a)
External Roof 1 15.2200 15.2200 0.1300 1.9786 (30)
Total net area of external elements Aum(A, m2) 87.2500 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 45.3066 (33)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (User defined value 0.050 * total exposed area) 4.3625 (36)
Total fabric heat loss (33) + (36) = 49.6691 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 54.7472 54.5230 54.3031 53.2707 53.0775 52.1782 52.1782 52.0117 52.5246 53.0775 53.4683 53.8768 (38)
Heat transfer coeff
104.4163 104.1920 103.9722 102.9397 102.7466 101.8473 101.8473 101.6808 102.1937 102.7466 103.1374 103.5459 (39)
Average = Sum(39)m / 12 = 102.9388 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.9851 0.9829 0.9809 0.9711 0.9693 0.9608 0.9608 0.9593 0.9641 0.9693 0.9730 0.9768 (40)
HLP (average) 0.9711 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7886 (42)
Average daily hot water use (litres/day) 100.4283 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
110.4712 106.4540 102.4369 98.4198 94.4026 90.3855 90.3855 94.4026 98.4198 102.4369 106.4540 110.4712 (44)
Energy conte 163.8256 143.2829 147.8551 128.9037 123.6861 106.7317 98.9026 113.4922 114.8477 133.8439 146.1011 158.6563 (45)
Energy content (annual) Total = Sum(45)m = 1580.1288 (45)
Distribution loss (46)m = 0.15 x (45)m
24.5738 21.4924 22.1783 19.3355 18.5529 16.0098 14.8354 17.0238 17.2272 20.0766 21.9152 23.7984 (46)
Water storage loss:
Total storage loss
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (56)
If cylinder contains dedicated solar storage
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (57)
Combi loss 50.9589 46.0274 50.9589 48.5358 48.1065 44.5737 46.0595 48.1065 48.5358 50.9589 49.3151 50.9589 (61
Total heat required for water heating calculated for each month
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
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214.7845 189.3103 198.8140 177.4394 171.7927 151.3054 144.9621 161.5988 163.3835 184.8028 195.4161 209.6152 (62
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63
Output from w/h
214.7845 189.3103 198.8140 177.4394 171.7927 151.3054 144.9621 161.5988 163.3835 184.8028 195.4161 209.6152 (64
Total per year (kWh/year) = Sum(64)m = 2163.2247 (64
Heat gains from water heating, kWh/month
67.2117 59.1484 61.9015 54.9944 53.1523 46.6317 44,4000 49.7628 50.3208 57.2428 60.9074 65.4929 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%a), also see Table 5
23.6855 21.0372 17.1086 12.9523 9.6820 8.1740 8.8323 11.4805 15.4091 19.5654 22.8357 24.3438 (67)
Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
265.6788 268.4357 261.4884 246.6983 228.0285 210.4816 198.7591 196.0022 202.9495 217.7396 236.4094 253.9563 (68)
Cooking gains (calculated in Appendix L, equation L15 or Llb5a), also see Table 5
36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 (69)
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70
Losses e.g. evaporation (negative values) (Table 5)
-111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 (71)
Water heating gains (Table 5)
90.3383 88.0185 83.2010 76.3811 71.4412 64.7663 59.6774 66.8855 69.8900 76.9393 84.5936 88.0282 (72)
Total internal gains
447.5310 445.3198 429.6264 403.8602 376.9802 351.2502 335.0972 342.1966 356.0771 382.0727 411.6671 434.1567 (73)
6. Solar gains
[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor W
W/m2 or Table 6b or Table 6c Table 6d
Northeast 20.6000 11.2829 0.6300 0.7000 0.7700 71.0332 (75
Southeast 5.9000 36.7938 0.6300 0.7000 0.7700 66.3436 (77
Solar gains 137.3768 257.5978 415.1274 619.4089 789.6706 826.1350 778.9310 645.4604 484.8529 301.5981 168.8425 114.7856 (83)
Total gains 584.9078 702.9176 844.7538 1023.2691 1166.6508 1177.3852 1114.0282 987.6570 840.9299 683.6708 580.5095 548.9422 (84
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 70.4977 70.6495 70.7988 71.5089 71.6434 72.2759 72.2759 72.3943 72.0310 71.6434 71.3719 71.0903
alpha 5.6998 5.7100 5.7199 5.7673 5.7762 5.8184 5.8184 5.8263 5.8021 5.7762 5.7581 5.7394
util living area
0.9987 0.9959 0.9837 0.9219 0.7559 0.5456 0.4011 0.4704 0.7687 0.9713 0.9967 0.9991 (86)
MIT 19.9408 20.1068 20.3814 20.7232 20.9326 20.9913 20.9988 20.9971 20.9462 20.6294 20.2172 19.9103 (87)
Th 2 20.0958 20.0976 20.0993 20.1075 20.1090 20.1161 20.1161 20.1174 20.1134 20.1090 20.1059 20.1027 (88)
util rest of house
0.9982 0.9946 0.9782 0.8982 0.7016 0.4738 0.3212 0.3818 0.6946 0.9581 0.9954 0.9988 (89)
MIT 2 18.6704 18.9140 19.3125 19.7928 20.0479 20.1107 20.1157 20.1163 20.0725 19.6769 19.0821 18.6309 (90)
Living area fraction fLA = Living area / (4) = 0.5223 (91)
MIT 19.3338 19.5369 19.8708 20.2787 20.5099 20.5706 20.5769 20.5763 20.5288 20.1744 19.6749 19.2991 (92)
Temperature adjustment 0.0000
adjusted MIT 19.3338 19.5369 19.8708 20.2787 20.5099 20.5706 20.5769 20.5763 20.5288 20.1744 19.6749 19.2991 (93)
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9977 0.9935 0.9765 0.9032 0.7270 0.5111 0.3629 0.4282 0.7311 0.9593 0.9946 0.9984 (94)
Useful gains 583.5853 698.3441 824.8709 924.2663 848.1217 601.7291 404.3182 422.8712 614.7993 655.8150 577.3637 548.0648 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96
Heat loss rate W
1569.7784 1525.0533 1390.1885 1171.3232 905.1915 608.0916 405.0344 424.6475 656.9821 983.7336 1296.9440 1563.4483 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh
733.7276 555.5486 420.5963 177.8810 42.4599 0.0000 0.0000 0.0000 0.0000 243.9714 518.0979 755.4453 (98)
Space heating 3447.7281 (98)
Space heating per m2 (98) / (4) = 32.5257 (99)
8c. Space cooling requirement
Not applicable
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Regs Region: England
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ULATION OF TARGET EMISSION

09 Jan

Efficiency of main space heating system 1 (in %) 93.4000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 3691.3577 (211)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
733.7276 555.5486 420.5963 177.8810 42.4599 0.0000 0.0000 0.0000 0.0000 243.9714 518.0979 755.4453 (98)
Space heating efficiency (main heating system 1)
93.4000 93.4000 93.4000 93.4000 93.4000 0.0000 0.0000 0.0000 0.0000 93.4000 93.4000 93.4000 (210)
Space heating fuel (main heating system)
785.5756 594.8058 450.3172 190.4507 45.4603 0.0000 0.0000 0.0000 0.0000 261.2114 554.7086 808.8280 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)
Water heating
Water heating requirement
214.7845 189.3103 198.8140 177.4394 171.7927 151.3054 144.9621 161.5988 163.3835 184.8028 195.4161 209.6152 (64)
Efficiency of water heater 80.3000 (216)
(217)m 87.8966 87.5997 86.8920 85.0575 82.1182 80.3000 80.3000 80.3000 80.3000 85.7514 87.3896 87.9960 (217)
Fuel for water heating, kWh/month
244.3605 216.1084 228.8058 208.6113 209.2017 188.4252 180.5256 201.2438 203.4663 215.5101 223.6149 238.2100 (219)
Water heating fuel used 2558.0834 (219)
Annual totals kWh/year
Space heating fuel - main system 3691.3577 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 75.0000 (231)
Electricity for lighting (calculated in Appendix L) 418.2926 (232)
Total delivered energy for all uses 6742.7337 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 3691.3577 0.2160 797.3333 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2558.0834 0.2160 552.5460 (264)
Space and water heating 1349.8793 (265)
Pumps and fans 75.0000 0.5190 38.9250 (267)
Energy for lighting 418.2926 0.5190 217.0939 (268)
Total CO2, kg/m2/year 1605.8981 (272)
Emissions per m2 for space and water heating 12.7347 (272a)
Fuel factor (mains gas) 1.0000
Emissions per m2 for lighting 2.0481 (272b)
Emissions per m2 for pumps and fans 0.3672 (272c)
Target Carbon Dioxide Emission Rate (TER) = (12.7347 * 1.00) + 2.0481 + 0.3672, rounded to 2 d.p. 15.1500 (273)
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

REG

cument

LATIONS COMPLIANCE REPORT - Approved A, 2013 Edition, England

REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2013 Edition, England

DWELLING AS DESIGNED
Mid-floor flat, total floor area 100 m?

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

la TER and DER

Fuel for main heating:Mains gas

Fuel factor:1.00 (mains gas

Target Carbon Dioxide Emission Rate (TER) 13.22 kgCOll/m?
Dwelling Carbon Dioxide Emission Rate (DER) 12.42 kgCOLl/m?0OK
1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE)32.8 kWh/m?/yr
Dwelling Fabric Energy Efficiency (DFEE)28.0 kWh/m?/yrOK

2 Fabric U-values

Element Average Highest

External wall 0.13 (max. 0.30) 0.13 (max. 0.70) OK
Party wall 0.00 (max. 0.20) - OK
Floor (no floor)

Roof (no roof)

Openings 1.30 (max. 2.00) 1.30 (max. 3.30) OK
2a Thermal bridging

Thermal bridging calculated using default y-value of 0.15

3 Air permeability

Alr permeability at 50 pascals: 3.00 (design value)

Maximum 10.0 OK

4 Heating efficiency

Main heating system: Boiler system with radiators or underfloor - Mains gas
Data from database

Vaillant ecoTEC plus 825 VUW 196/5-5 (H-GB) R6

Combi boiler

Efficiency: 89.5% SEDBUK2009

Minimum: 88.0% OK

Secondary heating system: None

5 Cylinder insulation
Hot water storage No cylinder

6 Controls

Space heating controls: Programmer, room thermostat and TRVs OK
Hot water controls: No cylinder
Boiler interlock Yes OK

7 Low energy lights
Percentage of fixed lights with low-energy fittings:100%
Minimum 75% OK

8 Mechanical ventilation
Continuous supply and extract system

Specific fan power: 0.79

Maximum 1.5 OK
MVHR efficiency: 84%

Minimum: 70% OK

9 Summertime temperature

Overheating risk (Thames Valley): Slight OK

Based on:

Overshading: Average

Windows facing South East: 9.54 m?, No overhang

Windows facing South West: 19.72 m?, No overhang

Air change rate: 6.00 ach

Blinds/curtains: Light-coloured venetian blind, closed 50% of daylight hours

10 Key features

External wall U-value 0.13 W/m?K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Air permeability 3.0 m*/m?h
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGU

IONS COMPLIANCE

SAP 2012 WORKSHEET FOR New Build (As Designed)

(Version 9.92,

January 2014)

Jan

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 100.0000 (1b) b3 2.8000 (2b) = 280.0000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1ld)+(le)...(1n) 100.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 280.0000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 0 * 10 = 0.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 0.0000 / (5) = 0.0000 (8)
Pressure test Yes
Measured/design AP50 3.0000
Infiltration rate 0.1500 (18)
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.1050 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.1339 0.1313 0.1286 0.1155 0.1129 0.0998 0.0998 0.0971 0.1050 0.1129 0.1181 0.1234 (22b)
Balanced mechanical ventilation with heat recovery
If mechanical ventilation: 0.5000 (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 71.4000 (23c)
Effective ac 0.2769 0.2743 0.2716 0.2585 0.2559 0.2428 0.2428 0.2401 0.2480 0.2559 0.2611 0.2664 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value AxU K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Opening Type 1 (Uw = 1.30) 29.2600 1.2357 36.1578 (27)
External Wall 1 73.6100 29.2600 44.3500 0.1300 5.7655 (29a)
Total net area of external elements Aum(A, m2) 73.6100 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 41.9233 (33)
Party Wall 1 17.8100 0.0000 0.0000 (32)
Party Wall 2 36.1200 0.0000 0.0000 (32)
Party Wall 3 22.9900 0.0000 0.0000 (32)
Party Floor 1 100.0000 (32d)
Party Ceilings 1 100.0000 (32b)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area) 11.0415 (36)
Total fabric heat loss (33) + (36) = 52.9648 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 25.5833 25.3407 25.0982 23.8854 23.6429 22.4301 22.4301 22.1876 22.9152 23.6429 24.1280 24.6131 (38)
Heat transfer coeff
78.5480 78.3055 78.0629 76.8502 76.6076 75.3949 75.3949 75.1523 75.8800 76.6076 77.0927 77.5778 (39
Average = Sum(39)m / 12 = 76.7896 (39
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.7855 0.7831 0.7806 0.7685 0.7661 0.7539 0.7539 0.7515 0.7588 0.7661 0.7709 0.7758 (40)
HLP (average) 0.7679 (40
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7395 (42)
Average daily hot water use (litres/day) 104.4881 (43
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
114.9370 110.7574 106.5779 102.3984 98.2189 94.0393 94.0393 98.2189 102.3984 106.5779 110.7574 114.9370 (44
Energy conte 170.4482 149.0751 153.8321 134.1146 128.6861 111.0463 102.9008 118.0801 119.4904 139.2545 152.0072 165.0700 (45
Energy content (annual) Total = Sum(45)m = 1644.0054 (45
Distribution loss (46)m = 0.15 x (45)m
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan
25.5672 22.3613 23.0748 20.1172 19.3029 16.6570 15.4351 17.7120 17.9236 20.8882 22.8011 24.7605 (46)
Water storage loss:
Total storage loss
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (56)
If cylinder contains dedicated solar storage
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (57)
Combi loss 50.9589 46.0274 50.9589 49.3151 50.0513 46.3756 47.9214 50.0513 49.3151 50.9589 49,3151 50.9589 (61
Total heat required for water heating calculated for each month
221.4071 195.1025 204.7910 183.4296 178.7374 157.4219 150.8222 168.1314 168.8054 190.2134 201.3223 216.0289 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
221.4071 195.1025 204.7910 183.4296 178.7374 157.4219 150.8222 168.1314 168.8054 190.2134 201.3223 216.0289 (64)
Total per year (kWh/year) = Sum(64)m = 2236.2131 (64)
Heat gains from water heating, kWh/month
69.4138 61.0743 63.8889 56.9219 55.3010 48.5168 46.1949 51.7745 52.0593 59.0419 62.8712 67.6255 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
22.8518 20.2968 16.5064 12.4964 9.3412 7.8863 8.5214 11.0764 14.8667 18.8768 22.0320 23.4869 (67)
Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
256.3278 258.9876 252.2848 238.0153 220.0027 203.0733 191.7634 189.1036 195.8064 210.0759 228.0885 245.0179 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5
36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 (69
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70
Losses e.g. evaporation (negative values) (Table 5)
-109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 (71)
Water heating gains (Table 5)
93.2981 90.8844 85.8722 79.0581 74.3292 67.3844 62.0899 69.5893 72.3046 79.3573 87.3211 90.8945 (72)
Total internal gains
439.5705 437.2617 421.7564 396.6628 370.7660 345.4369 329.4676 336.8622 350.0706 375.4028 404.5344 426.4922 (73)
Solar gains
[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor W
W/m2 or Table 6b or Table 6c Table 6d
Southeast 9.5400 36.7938 0.6000 0.9000 0.7700 131.3561 (77
Southwest 19.7200 36.7938 0.6000 0.9000 0.7700 271.5244 (79)
Solar gains 402.8806 686.2547 938.9636 1163.4214 1303.1290 1293.7054 1247.2701 1143.0420 1016.6990 758.4576 482.5581 344.7818 (83
Total gains 842.4511 1123.5164 1360.7200 1560.0842 1673.8950 1639.1423 1576.7376 1479.9042 1366.7696 1133.8605 887.0925 771.2740 (84
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 88.4102 88.6840 88.9596 90.3634 90.6495 92.1076 92.1076 92.4049 91.5188 90.6495 90.0791 89.5158
alpha 6.8940 6.9123 6.9306 7.0242 7.0433 7.1405 7.1405 7.1603 7.1013 7.0433 7.0053 6.9677
util living area
0.9826 0.9180 0.7810 0.5896 0.4250 0.2943 0.2104 0.2336 0.3828 0.6842 0.9412 0.9893 (86)
MIT 20.5131 20.7691 20.9303 20.9898 20.9990 20.9999 21.0000 21.0000 20.9996 20.9788 20.7613 20.4555 (87
Th 2 20.2659 20.2680 20.2702 20.2807 20.2828 20.2934 20.2934 20.2955 20.2892 20.2828 20.2786 20.2744 (88)
util rest of house
0.9779 0.9015 0.7517 0.5563 0.3925 0.2619 0.1766 0.1978 0.3435 0.6424 0.9260 0.9863 (89)
MIT 2 19.8331 20.0763 20.2177 20.2740 20.2823 20.2934 20.2934 20.2955 20.2890 20.2693 20.0823 19.7842 (90)
Living area fraction fLA = Living area / (4) = 0.4066 (91
MIT 20.1096 20.3580 20.5075 20.5651 20.5737 20.5807 20.5807 20.5820 20.5780 20.5578 20.3584 20.0572 (92)
Temperature adjustment -0.1500
adjusted MIT 19.9596 20.2080 20.3575 20.4151 20.4237 20.4307 20.4307 20.4320 20.4280 20.4078 20.2084 19.9072 (93)
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9756 0.9000 0.7553 0.5626 0.3989 0.2682 0.1832 0.2047 0.3512 0.6499 0.9243 0.9844 (94)
Useful gains 821.8794 1011.2148 1027.7839 877.7205 667.6770 439.5768 288.8150 303.0092 479.9805 736.8553 819.9255 759.2664 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)
Heat loss rate W
1230.0323 1198.7007 1081.7534 884.9341 668.3013 439.6035 288.8163 303.0120 480.1656 751.3543 1010.5614 1218.5271 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh
303.6658 125.9905 40.1533 5.1938 0.4645 0.0000 0.0000 0.0000 0.0000 10.7873 137.2578 341.6900 (98)
Space heating 965.2030 (98)
Space heating per m2 (98) / (4) = 9.6520 (99
8c. Space cooling requirement
Calculated for June, July and August. See Table 10b
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ext. temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000
Heat loss rate W
0.0000 0.0000 0.0000 0.0000 0.0000 708.7120 557.9222 571.1578 0.0000 0.0000 0.0000 0.0000 (100)
Utilisation 0.0000 0.0000 0.0000 0.0000 0.0000 0.9996 0.9999 0.9998 0.0000 0.0000 0.0000 0.0000 (101)
Useful loss 0.0000 0.0000 0.0000 0.0000 0.0000 708.4446 557.8673 571.0619 0.0000 0.0000 0.0000 0.0000 (102)
Total gains 0.0000 0.0000 0.0000 0.0000 0.0000 2011.2850 1936.4227 1824.5148 0.0000 0.0000 0.0000 0.0000 (103)
Month fracti 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 (103a)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 938.0451 1025.6453 932.5690 0.0000 0.0000 0.0000 0.0000 (104)
Space cooling 2896.2594 (104)
Cooled fraction fC = cooled area / (4) = 0.5284 (105)
Intermittency factor (Table 10b)
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (106)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (107)
Space cooling 0.0000 (107)
Space cooling per m2 0.0000 (108)
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 90.4000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 1067.7024 (211)
Cooling System Energy Efficiency Ratio (see Table 10c) 4.0000 (209)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
303.6658 125.9905 40.1533 5.1938 0.4645 0.0000 0.0000 0.0000 0.0000 10.7873 137.2578 341.6900 (98)
Space heating efficiency (main heating system 1)
90.4000 90.4000 90.4000 90.4000 90.4000 0.0000 0.0000 0.0000 0.0000 90.4000 90.4000 90.4000 (210)
Space heating fuel (main heating system)
335.9135 139.3701 44,4174 5.7454 0.5138 0.0000 0.0000 0.0000 0.0000 11.9328 151.8339 377.9757 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement

221.4071 195.1025 204.7910 183.4296 178.7374 157.4219 150.8222 168.1314 168.8054 190.2134 201.3223 216.0289 (64)
Efficiency of water heater 80.3000 (216)
(217)m 85.8469 83.9817 81.7981 80.5478 80.3233 80.3000 80.3000 80.3000 80.3000 80.7844 84.1096 86.2004 (217)
Fuel for water heating, kWh/month

257.9091 232.3156 250.3615 227.7277 222.5226 196.0422 187.8234 209.3791 210.2185 235.4581 239.3572 250.6125 (219)

Water heating fuel used 2719.7274 (219)
Space cooling fuel requirement

(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (221)
Cooling 0.0000 (221)
Annual totals kWh/year

Space heating fuel - main system 1067.7024 (211)
Space heating fuel - secondary 0.0000 (215)

Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 0.9875)

mechanical ventilation fans (SFP = 0.9875) 337.3300 (230a)
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 412.3300 (231)
Electricity for lighting (calculated in Appendix L) 403.5701 (232)
Total delivered energy for all uses 4603.3299 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 1067.7024 0.2160 230.6237 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2719.7274 0.2160 587.4611 (264)
Space and water heating 818.0848 (265)
Space cooling 0.0000 0.5190 0.0000 (266)
Pumps and fans 412.3300 0.5190 213.9993 (267)
Energy for lighting 403.5701 0.5190 209.4529 (268)
Total CO2, kg/year 1241.5370 (272)
Dwelling Carbon Dioxide Emission Rate (DER) 12.4200 (273)
16 CO2 EMISSIONS ASSOCIATED WITH APPLIANCES AND COOKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES
DER 12.4200 zCl
Total Floor Area TFA 100.0000
Assumed number of occupants N 2.7395
CO2 emission factor in Table 12 for electricity displaced from grid EF 0.5190
CO2 emissions from appliances, equation (L14) 15.1894 zC2
CO2 emissions from cooking, equation (L16) 1.8475 zC3
Total CO2 emissions 29.4569 zC4
Residual CO2 emissions offset from biofuel CHP 0.0000 zC5
Additional allowable electricity generation, kWh/m?/year 0.0000 zCé6
Resulting CO2 emissions offset from additional allowable electricity generation 0.0000 zC7
Net CO2 emissions 29.4569 zC8
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

SAP 2012 WORKSHEET FOR New Build
CALCULATION OF TARGET EMISSIONS

(As Designed)
09 Jan 2014

(Version 9.92,

January 2014)

1. Overall dwelling dimensions

Area Storey height Volume
(m2) (m) (m3)
Ground floor 100.0000 (1b) X 2.8000 (2b) = 280.0000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 100.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 280.0000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 3 %10 = 30.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 30.0000 / (5) = 0.1071 (8)
Pressure test Yes
Measured/design AP50 5.0000
Infiltration rate 0.3571 (18)
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.2500 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.3188 0.3125 0.3063 0.2750 0.2688 0.2375 0.2375 0.2313 0.2500 0.2688 0.2813 0.2938 (22b)
Effective ac 0.5508 0.5488 0.5469 0.5378 0.5361 0.5282 0.5282 0.5267 0.5313 0.5361 0.5396 0.5431 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value A x U K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
TER Opening Type (Uw = 1.40) 25.0000 1.3258 33.1439 27)
External Wall 1 73.6100 29.2600 44.3500 0.1800 7.9830 (29a)
Total net area of external elements Aum(A, m2) 69.3500 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 41.1269 (33)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (User defined value 0.050 * total exposed area) 3.4675 (36)
Total fabric heat loss (33) + (36) = 44.5944 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 50.8940 50.7117 50.5331 49.6939 49.5369 48.8060 48.8060 48.6706 49.0875 49.5369 49.8545 50.1866 (38)
Heat transfer coeff
95.4884 95.3062 95.1275 94.2883 94.1313 93.4004 93.4004 93.2651 93.6819 94.1313 94.4489 94.7810 (39
Average = Sum(39)m / 12 = 94.2876 (39
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.9549 0.9531 0.9513 0.9429 0.9413 0.9340 0.9340 0.9327 0.9368 0.9413 0.9445 0.9478 (40)
HLP (average) 0.9429 (40
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7395 (42
Average daily hot water use (litres/day) 99.2637 (43
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
109.1901 105.2196 101.2490 97.2785 93.3079 89.3374 89.3374 93.3079 97.2785 101.2490 105.2196 109.1901 (44
Energy conte 161.9258 141.6213 146.1405 127.4088 122.2518 105.4940 97.7557 112.1761 113.5159 132.2918 144.4068 156.8165 (45
Energy content (annual) Total = Sum(45)m = 1561.8051 (45
Distribution loss (46)m = 0.15 x (45)m
24.2889 21.2432 21.9211 19.1113 18.3378 15.8241 14.6634 16.8264 17.0274 19.8438 21.6610 23.5225 (46)
Water storage loss:
Total storage loss
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (56)
If cylinder contains dedicated solar storage
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (57
Combi loss 50.9589 46.0274 50.9589 47.9729 47.5487 44.0568 45.5253 47.5487 47.9729 50.9589 49.3151 50.9589 (61
Total heat required for water heating calculated for each month
212.8847 187.6487 197.0994 175.3818 169.8005 149.5508 143.2811 159.7248 161.4888 183.2507 193.7219 207.7754 (62)
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Elmhurst Energy Systems
Page 6 of 8 SAP2012 Calculator (Design

System) version 4.12r02




FULL SAP CALCULATION

PRINTOUT

Calculation Type: New Build (As Designed)

CALCULATION OF ET EMISSION 09 Jan 2014
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
212.8847 187.6487 197.0994 175.3818 169.8005 149.5508 143.2811 159.7248 161.4888 183.2507 193.7219 207.7754 (64
Total per year (kWh/year) = Sum(64)m = 2141.6086 (64)
Heat gains from water heating, kWh/month
66.5800 58.5959 61.3314 54.3567 52.5359 46.0910 43.8851 49.1857 49.7373 56.7267 60.3440 64.8812 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan b Apr May Jun Aug Sep Oct Nov Dec
(66)m 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%a), also see Table 5
22.8518 20.2968 16.5064 12.4964 9.3412 7.8863 8.5214 11.0764 14.8667 18.8768 22.0320 23.4869 (67)
Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
256.3278 258.9876 252.2848 238.0153 220.0027 203.0733 191.7634 189.1036 195.8064 210.0759 228.0885 245.0179 (68)
Cooking gains (calculated in Appendix L, equation L15 or Llb5a), also see Table 5
36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 (69
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70
Losses e.g. evaporation (negative values) (Table 5)
-109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 (71)
Water heating gains (Table 5)
89.4893 87.1963 82.4347 75.4954 70.6128 64.0152 58.9854 66.1099 69.0795 76.2456 83.8112 87.2059 (72)
Total internal gains
435.7618 433.5736 418.3189 393.1001 367.0496 342.0677 326.3631 333.3827 346.8455 372.2911 401.0246 422.8036 (73)
6. Solar gains
[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor W
W/m2 or Table 6b or Table 6c Table 6d
Southeast 8.1500 36.7938 0.6300 0.7000 0.7700 91.6441 (77)
Southwest 16.8500 36.7938 0.6300 0.7000 0.7700 189.4727 (79)
Solar gains 281.1168 478.8460 655.1779 811.7972 909.2806 902.7051 870.3041 797.5771 709.4192 529.2268 336.7132 240.5774 (83)
Total gains 716.8786 912.4196 1073.4969 1204.8973 1276.3301 1244.7728 1196.6672 1130.9599 1056.2647 901.5180 737.7377 663.3811 (84)
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 72.7255 72.8646 73.0014 73.6512 73.7740 74.3513 74.3513 74.4592 74.1279 73.7740 73.5259 73.2683
alpha 5.8484 5.8576 5.8668 5.9101 5.9183 5.9568 5.9568 5.9639 5.9419 5.9183 5.9017 5.8846
util living area
0.9948 0.9801 0.9380 0.8309 0.6609 0.4770 0.3430 0.3786 0.5987 0.8882 0.9851 0.9966 (86)
MIT 20.1417 20.3764 20.6371 20.8637 20.9689 20.9961 20.9995 20.9992 20.9863 20.8260 20.4282 20.0920 (87)
Th 2 20.1211 20.1226 20.1241 20.1312 20.1325 20.1387 20.1387 20.1398 20.1363 20.1325 20.1298 20.1271 (88
util rest of house
0.9932 0.9744 0.9217 0.7948 0.6072 0.4143 0.2761 0.3082 0.5292 0.8534 0.9799 0.9955 (89)
MIT 2 18.9820 19.3212 19.6865 19.9864 20.1057 20.1364 20.1385 20.1395 20.1270 19.9496 19.4042 18.9143 (90)
Living area fraction fLA = Living area / (4) = 0.4066 (91)
MIT 19.4535 19.7503 20.0730 20.3431 20.4567 20.4859 20.4886 20.4891 20.4764 20.3060 19.8206 19.3932 (92)
Temperature adjustment 0.0000
adjusted MIT 19.4535 19.7503 20.0730 20.3431 20.4567 20.4859 20.4886 20.4891 20.4764 20.3060 19.8206 19.3932 (93)
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9916 0.9714 0.9206 0.8041 0.6277 0.4397 0.3033 0.3369 0.5571 0.8611 0.9775 0.9943 (94)
Useful gains 710.8798 886.3615 988.2342 968.9046 801.2046 547.3823 362.9905 380.9804 588.4056 776.2998 721.1530 659.6233 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)
Heat loss rate W
1446.9841 1415.3210 1291.1658 1078.9478 824.2774 549.7501 363.1987 381.3671 597.3535 913.6352 1201.4438 1440.0259 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh
547.6616 355.4607 225.3812 79.2311 17.1662 0.0000 0.0000 0.0000 0.0000 102.1776 345.8093 580.6195 (98)
Space heating 2253.5072 (98
Space heating per m2 (98) / (4) = 22.5351 (99)
8c. Space cooling requirement
Not applicable
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 93.4000 (206)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF TARGET EMISSION 09 Jan
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 2412.7486 (211)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
547.6616 355.4607 225.3812 79.2311 17.1662 0.0000 0.0000 0.0000 0.0000 102.1776 345.8093 580.6195 (98)
Space heating efficiency (main heating system 1)
93.4000 93.4000 93.4000 93.4000 93.4000 0.0000 0.0000 0.0000 0.0000 93.4000 93.4000 93.4000 (210)
Space heating fuel (main heating system)
586.3614 380.5789 241.3075 84.8298 18.3792 0.0000 0.0000 0.0000 0.0000 109.3979 370.2455 621.6483 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)
Water heating
Water heating requirement
212.8847 187.6487 197.0994 175.3818 169.8005 149.5508 143.2811 159.7248 161.4888 183.2507 193.7219 207.7754 (64)
Efficiency of water heater 80.3000 (216)
(217)m 87.3256 86.6351 85.3894 83.1924 81.1323 80.3000 80.3000 80.3000 80.3000 83.6454 86.4938 87.4996 (217)
Fuel for water heating, kWh/month
243.7828 216.5967 230.8242 210.8148 209.2885 186.2401 178.4322 198.9101 201.1069 219.0803 223.9720 237.4587 (219)
Water heating fuel used 2556.5074 (219)
Annual totals kWh/year
Space heating fuel - main system 2412.7486 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 75.0000 (231)
Electricity for lighting (calculated in Appendix L) 403.5701 (232)
Total delivered energy for all uses 5447.8261 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 2412.7486 0.2160 521.1537 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2556.5074 0.2160 552.2056 (264)
Space and water heating 1073.3593 (265)
Pumps and fans 75.0000 0.5190 38.9250 (267)
Energy for lighting 403.5701 0.5190 209.4529 (268)
Total CO02, kg/m2/year 1321.7372 (272)
Emissions per m2 for space and water heating 10.7336 (272a)
Fuel factor (mains gas) 1.0000
Emissions per m2 for lighting 2.0945 (272b)
Emissions per m2 for pumps and fans 0.3893 (272¢)
Target Carbon Dioxide Emission Rate (TER) = (10.7336 * 1.00) + 2.0945 + 0.3893, rounded to 2 d.p. 13.2200 (273)
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)
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Assessor Details Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641,

T613-0001
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

REG

cument

LATIONS COMPLIANCE REPORT - Approved A, 2013 Edition, England

REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2013 Edition, England

DWELLING AS DESIGNED
Top-floor flat, total floor area 188 m?

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

la TER and DER

Fuel for main heating:Mains gas

Fuel factor:1.00 (mains gas

Target Carbon Dioxide Emission Rate (TER) 14.25 kgCOll/m?
Dwelling Carbon Dioxide Emission Rate (DER) 13.57 kgCOLl/m?0K
1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE)S51.2 kWh/m?/yr
Dwelling Fabric Energy Efficiency (DFEE)45.2 kWh/m?/yrOK

2 Fabric U-values

Element Average Highest

External wall 0.13 (max. 0.30) 0.13 (max. 0.70) OK
Party wall 0.00 (max. 0.20) - OK
Floor (no floor)

Roof 0.11 (max. 0.20) 0.11 (max. 0.35) OK
Openings 1.30 (max. 2.00) 1.30 (max. 3.30) OK
2a Thermal bridging

Thermal bridging calculated using default y-value of 0.15

3 Air permeability

Alr permeability at 50 pascals: 3.00 (design value)

Maximum 10.0 OK

4 Heating efficiency

Main heating system: Boiler system with radiators or underfloor - Mains gas
Data from database

Vaillant ecoTEC plus 825 VUW 196/5-5 (H-GB) R6

Combi boiler

Efficiency: 89.5% SEDBUK2009

Minimum: 88.0% OK

Secondary heating system: None

5 Cylinder insulation
Hot water storage No cylinder

6 Controls

Space heating controls: Time and temperature zone control OK
Hot water controls: No cylinder
Boiler interlock Yes OK

7 Low energy lights
Percentage of fixed lights with low-energy fittings:100%
Minimum 75% OK

8 Mechanical ventilation
Continuous supply and extract system

Specific fan power: 0.79

Maximum 1.5 OK
MVHR efficiency: 84%

Minimum: 70% OK

9 Summertime temperature

Overheating risk (Thames Valley): Not significant OK

Based on:

Overshading: Average

Windows facing North East: 37.54 m?, No overhang

Air change rate: 8.00 ach

Blinds/curtains: Light-coloured venetian blind, closed 50% of daylight hours

10 Key features

External wall U-value 0.13 W/m?K
External wall U-value 0.13 W/m?K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Roof U-value 0.11 W/m?K
Air permeability 3.0 m*/m2h

Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan
SAP 2012 WORKSHEET FOR New Build (As Designed) (Version 9.92, January 2014)
CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 86.8500 (1b) b3 2.8000 (2b) = 243.1800 (1b) - (3b)
First floor 101.0000 (lc) X 2.8000 (2c) = 282.8000 (lc) - (3c)
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 187.8500 (4)
Dwelling volume (3a) +(3b)+(3c) +(3d) +(3e) ... (3n) = 525.9800 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 0 * 10 = 0.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 0.0000 / (5) = 0.0000 (8)
Pressure test Yes
Measured/design AP50 3.0000
Infiltration rate 0.1500 (18
Number of sides sheltered 2 (19
Shelter factor (20) = 1 - [0.075 x (19)] 0.8500 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.1275 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.1626 0.1594 0.1562 0.1403 0.1371 0.1211 0.1211 0.1179 0.1275 0.1371 0.1434 0.1498 (22b)
Balanced mechanical ventilation with heat recovery
If mechanical ventilation: 0.5000 (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 71.4000 (23c)
Effective ac 0.3056 0.3024 0.2992 0.2833 0.2801 0.2641 0.2641 0.2609 0.2705 0.2801 0.2864 0.2928 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value AxU K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Opening Type 1 (Uw = 1.30) 37.5400 1.2357 46.3897 (27)
External Wall 1 54.2800 18.7200 35.5600 0.1300 4.6228 (29a)
External Wall 2 54.3800 18.8200 35.5600 0.1300 4.6228 (29a)
External Roof 1 101.0000 101.0000 0.1100 11.1100 (30)
Total net area of external elements Aum(A, m2) 209.6600 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 66.7453 (33)
Party Wall 1 15.9000 0.0000 0.0000 (32)
Party Wall 2 21.4800 0.0000 0.0000 (32)
Party Wall 3 43.5100 0.0000 0.0000 (32)
Party Wall 4 15.9600 0.0000 0.0000 (32)
Party Wall 5 23.3000 0.0000 0.0000 (32)
Party Wall 6 86.6600 0.0000 0.0000 (32)
Party Floor 1 86.8500 (32d)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area) 31.4490 (36)
Total fabric heat loss (33) + (36) = 98.1943 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 53.0375 52.4843 51.9310 49.1647 48.6114 45.8451 45.8451 45.2918 46.9516 48.6114 49.7179 50.8245 (38)
Heat transfer coeff
151.2319 150.6786 150.1253 147.3590 146.8057 144.0394 144.0394 143.4861 145.1459 146.8057 147.9123 149.0188 (39
Average = Sum(39)m / 12 = 147.2207 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec
HLP 0.8051 0.8021 0.7992 0.7845 0.7815 0.7668 0.7668 0.7638 0.7727 0.7815 0.7874 0.7933 (40)
HLP (average) 0.7837 (40
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.9861 (42
Average daily hot water use (litres/day) 110.6522 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan

Daily hot water use

121.7175 117.2914 112.8653 108.4392 104.0131 99.5870 99.5870 104.0131 108.4392 112.8653 117.2914 121.7175 (44)
Energy conte 180.5035 157.8695 162.9072 142.0264 136.2777 117.5973 108.9712 125.0461 126.5395 147.4696 160.9746 174.8080 (45)
Energy content (annual) Total = Sum(45)m = 1740.9905 (45)

Distribution loss (46)m = 0.15 x (45)m

27.0755 23.6804 24.4361 21.3040 20.4417 17.6396 16.3457 18.7569 18.9809 22.1204 24.1462 26.2212 (46)
Water storage loss:
Total storage loss

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (56)
If cylinder contains dedicated solar storage

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (57)
Combi loss 50.9589 46.0274 50.9589 49.3151 50.9589 49.1114 50.7484 50.9589 49.3151 50.9589 49.3151 50.9589 (61)

Total heat required for water heating calculated for each month
231.4624 203.8969 213.8661 191.3415 187.2366 166.7087 159.7197 176.0050 175.8546 198.4285 210.2897 225.7669 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
231.4624 203.8969 213.8661 191.3415 187.2366 166.7087 159.7197 176.0050 175.8546 198.4285 210.2897 225.7669 (64)

Total per year (kWh/year) = Sum(64)m = 2340.5764 (64)
Heat gains from water heating, kWh/month
72.7571 63.9985 66.9064 59.5526 58.0521 51.3790 48.9200 54.3175 54.4032 61.7734 65.8528 70.8634 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 (66)

Lighting gains (calculated in Appendix L, equation L9 or L%a), also see Table 5
32.0360 28.4541 23.1404 17.5188 13.0955 11.0558 11.9462 15.5281 20.8417 26.4634 30.8867 32.9264 (67)
Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
359.3466 363.0755 353.6788 333.6744 308.4223 284.6890 268.8337 265.1048 274.5015 294.5059 319.7579 343.4913 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5
37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 (69)
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
-119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 (71)
Water heating gains (Table 5)
97.7918 95.2358 89.9279 82.7119 78.0270 71.3597 65.7527 73.0074 75.5599 83.0287 91.4622 95.2465 (72)
Total internal gains
559.9658 557.5567 537.5385 504.6964 470.3362 437.8958 417.3239 424.4316 441.6945 474.7893 512.8982 542.4555 (73)

6. Solar gains

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor w
W/m2 or Table 6b or Table 6c Table 6d
Northeast 37.5400 11.2829 0.6000 0.9000 0.7700 158.5052 (75)

Solar gains 158.5052 322.6420 581.2982 954.6587 1283.2486 1368.0788 1279.8097 1020.2791 708.3210 394.2941 199.4406 129.4433 (83)
Total gains 718.4710 880.1987 1118.8367 1459.3550 1753.5847 1805.9746 1697.1336 1444.7107 1150.0155 869.0834 712.3388 671.8988 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 86.2592 86.5759 86.8950 88.5262 88.8599 90.5665 90.5665 90.9157 89.8760 88.8599 88.1951 87.5402
alpha 6.7506 6.7717 6.7930 6.9017 6.9240 7.0378 7.0378 7.0610 6.9917 6.9240 6.8797 6.8360
util living area

0.9999 0.9993 0.9947 0.9427 0.7432 0.5082 0.3732 0.4559 0.8069 0.9912 0.9996 0.9999 (86)
MIT 20.0359 20.1746 20.4318 20.7818 20.9668 20.9979 20.9998 20.9992 20.9605 20.6434 20.2806 20.0206 (87)
Th 2 20.2489 20.2515 20.2540 20.2668 20.2694 20.2822 20.2822 20.2848 20.2771 20.2694 20.2643 20.2592 (88)
util rest of house

0.9998 0.9991 0.9928 0.9250 0.6955 0.4523 0.3125 0.3855 0.7447 0.9868 0.9994 0.9999 (89)
MIT 2 18.9256 19.1306 19.5078 20.0118 20.2392 20.2809 20.2821 20.2845 20.2455 19.8283 19.2958 18.9111 (90)
Living area fraction fLA = Living area / (4) = 0.3627 (91)
MIT 19.3284 19.5093 19.8429 20.2911 20.5031 20.5409 20.5425 20.5437 20.5049 20.1240 19.6530 19.3136 (92)
Temperature adjustment -0.1500

adjusted MIT 19.1784 19.3593 19.6929 20.1411 20.3531 20.3909 20.3925 20.3937 20.3549 19.9740 19.5030 19.1636 (93)

Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9997 0.9987 0.9909 0.9215 0.7012 0.4608 0.3218 0.3963 0.7519 0.9843 0.9991 0.9998 (94)
Useful gains 718.2510 879.0644 1108.6603 1344.8430 1229.6045 832.1660 546.1361 572.5408 864.7516 855.4398 711.6886 671.7699 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W

2250.0822 2178.7095 1980.5936 1656.4832 1270.3311 834.1247 546.2632 573.0458 907.8689 1376.1526 1834.5556 2229.8563 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh

1139.6825 873.3615 648.7184 224.3810 30.3006 0.0000 0.0000 0.0000 0.0000 387.4103 808.4642 1159.2163 (98)
Space heating 5271.5348 (98)
Space heating per m2 (98) / (4) = 28.0625 (99)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan

8c. Space cooling requirement

Calculated for June, July and ARugust. See Table 10b

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ext. temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000
Heat loss rate W

0.0000 0.0000 0.0000 0.0000 0.0000 1353.9704 1065.8916 1090.4947 0.0000 0.0000 0.0000 0.0000 (100)
Utilisation 0.0000 0.0000 0.0000 0.0000 0.0000 0.9883 0.9959 0.9889 0.0000 0.0000 0.0000 0.0000 (101)
Useful loss 0.0000 0.0000 0.0000 0.0000 0.0000 1338.1473 1061.5383 1078.3939 0.0000 0.0000 0.0000 0.0000 (102)
Total gains 0.0000 0.0000 0.0000 0.0000 0.0000 2238.5856 2108.3683 1815.6648 0.0000 0.0000 0.0000 0.0000 (103)
Month fracti 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 (103a)
Space cooling kWh

0.0000 0.0000 0.0000 0.0000 0.0000 648.3156 778.8415 548.5296 0.0000 0.0000 0.0000 0.0000 (104)
Space cooling 1975.6866 (104)
Cooled fraction fC = cooled area / (4) = 0.5109 (105)
Intermittency factor (Table 10b)

0.0000 0.0000 0.0000 0.0000 0.0000 0.2500 0.2500 0.2500 0.0000 0.0000 0.0000 0.0000 (106)
Space cooling kWh

0.0000 0.0000 0.0000 0.0000 0.0000 82.8125 99.4852 70.0664 0.0000 0.0000 0.0000 0.0000 (107)
Space cooling 252.3641 (107)
Space cooling per m2 1.3434 (108)
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 90.4000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 5831.3438 (211)
Cooling System Energy Efficiency Ratio (see Table 10c) 4.0000 (209)

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

1139.6825 873.3615 648.7184 224.3810 30.3006 0.0000 0.0000 0.0000 0.0000 387.4103 808.4642 1159.2163 (98)

Space heating efficiency (main heating system 1)

90.4000 90.4000 90.4000 90.4000 90.4000 0.0000 0.0000 0.0000 0.0000 90.4000 90.4000 90.4000 (210)
Space heating fuel (main heating system)

1260.7107 966.1079 717.6088 248.2090 33.5184 0.0000 0.0000 0.0000 0.0000 428.5513 894.3189 1282.3189 (211)

Water heating requirement

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement

231.4624 203.8969 213.8661 191.3415 187.2366 166.7087 159.7197 176.0050 175.8546 198.4285 210.2897 225.7669 (64)
Efficiency of water heater 80.3000 (216)
(217)m 88.5205 88.2979 87.6661 85.4530 81.5694 80.3000 80.3000 80.3000 80.3000 86.7061 88.1123 88.5838 (217)
Fuel for water heating, kWh/month

261.4789 230.9192 243.9552 223.9142 229.5427 207.6074 198.9037 219.1843 218.9970 228.8517 238.6608 254.8626 (219)

Water heating fuel used 2756.8778 (219)
Space cooling fuel requirement
(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 20.7031 24.8713 17.5166 0.0000 0.0000 0.0000 0.0000 (221)
Cooling 63.0910 (221)
Annual totals kWh/year
Space heating fuel - main system 5831.3438 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 0.9875)
mechanical ventilation fans (SFP = 0.9875) 633.6744 (230a)
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 708.6744 (231)
Electricity for lighting (calculated in Appendix L) 565.7660 (232)
Total delivered energy for all uses 9925.7530 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 5831.3438 0.2160 1259.5703 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2756.8778 0.2160 595.4856 (264)
Space and water heating 1855.0559 (265)
Space cooling 63.0910 0.5190 32.7442 (266)
Pumps and fans 708.6744 0.5190 367.8020 (267)
Energy for lighting 565.7660 0.5190 293.6325 (268)
Total CO2, kg/year 2549.2347 (272)
Dwelling Carbon Dioxide Emission Rate (DER) 13.5700 (273)
16 CO2 EMISSIONS ASSOCIATED WITH APPLIANCES AND COOKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES
DER 13.5700 zCl
Total Floor Area TFA 187.8500
Assumed number of occupants N 2.9861
CO2 emission factor in Table 12 for electricity displaced from grid EF 0.5190
CO2 emissions from appliances, equation (L14) 11.3357 zC2
CO2 emissions from cooking, equation (L16) 1.0150 zcC3
Total CO2 emissions 25.9207 zC4
Residual CO2 emissions offset from biofuel CHP 0.0000 zC5
Additional allowable electricity generation, kWh/m?/year 0.0000 zCé6
Resulting CO2 emissions offset from additional allowable electricity generation 0.0000 zc7
Net CO2 emissions 25.9207 zC8
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CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

SAP 2012 WORKSHEET FOR New Build
CALCULATION OF TARGET EMISSIONS

(As Designed)
09 Jan 2014

(Version 9.92,

January 2014)

1. Overall dwelling dimensions

Area Storey height Volume
(m2) (m) (m3)
Ground floor 86.8500 (1b) X 2.8000 (2b) = 243.1800 (1b) - (3b)
First floor 101.0000 (lc) X 2.8000 (2c) = 282.8000 (lc) - (3c)
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 187.8500 (4)
Dwelling volume (3a) +(3b)+(3c) +(3d)+(3e) ... (3n) = 525.9800 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 4 * 10 = 40.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 40.0000 / (5) = 0.0760 (8)
Pressure test Yes
Measured/design AP50 5.0000
Infiltration rate 0.3260 (18
Number of sides sheltered 2 (19
Shelter factor (20) = 1 - [0.075 x (19)] = 0.8500 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.2771 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.3534 0.3464 0.3395 0.3049 0.2979 0.2633 0.2633 0.2564 0.2771 0.2979 0.3118 0.3256 (22b)
Effective ac 0.5624 0.5600 0.5576 0.5465 0.5444 0.5347 0.5347 0.5329 0.5384 0.5444 0.5486 0.5530 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value A x U K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
TER Opening Type (Uw = 1.40) 37.5400 1.3258 49.7689 27)
External Wall 1 54.2800 18.7200 35.5600 0.1800 6.4008 (29a)
External Wall 2 54.3800 18.8200 35.5600 0.1800 6.4008 (29a)
External Roof 1 101.0000 101.0000 0.1300 13.1300 (30)
Total net area of external elements Aum(A, m2) 209.6600 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 75.7005 (33)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (User defined value 0.050 * total exposed area) 10.4830 (36)
Total fabric heat loss (33) + (36) = 86.1835 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 97.6229 97.2021 96.7896 94.8524 94.4899 92.8026 92.8026 92.4902 93.4525 94.4899 95.2232 95.9897 (38)
Heat transfer coeff
183.8064 183.3856 182.9732 181.0359 180.6735 178.9862 178.9862 178.6737 179.6361 180.6735 181.4067 182.1733 (39)
Average = Sum(39)m / 12 = 181.0342 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.9785 0.9762 0.9740 0.9637 0.9618 0.9528 0.9528 0.9512 0.9563 0.9618 0.9657 0.9698 (40)
HLP (average) 0.9637 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
Water heating energy requirements (kWh/year)
Assumed occupancy 2.9861 (42)
Average daily hot water use (litres/day) 105.1196 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
115.6316 111.4268 107.2220 103.0172 98.8124 94.6077 94.6077 98.8124 103.0172 107.2220 111.4268 115.6316 (44)
Energy conte 171.4783 149.9760 154.7618 134.9251 129.4638 111.7175 103.5226 118.7937 120.2125 140.0961 152.9259 166.0676 (45)
Energy content (annual) Total = Sum(45)m = 1653.9410 (45)
Distribution loss (46)m = 0.15 x (45)m
25.7217 22.4964 23.2143 20.2388 19.4196 16.7576 15.5284 17.8191 18.0319 21.0144 22.9389 24.9101 (46)
Water storage loss:
Total storage loss
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (56)
If cylinder contains dedicated solar storage
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (57)
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF ET EMISSION 09 Jan
Combi loss 50.9589 46.0274 50.9589 49.3151 50.3537 46.6558 48.2110 50.3537 49.3151 50.9589 49.3151 50.9589 (61)
Total heat required for water heating calculated for each month
222.4372 196.0034 205.7207 184.2402 179.8176 158.3733 151.7337 169.1475 169.5276 191.0550 202.2409 217.0265 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
222.4372 196.0034 205.7207 184.2402 179.8176 158.3733 151.7337 169.1475 169.5276 191.0550 202.2409 217.0265 (64
Total per year (kWh/year) = Sum(64)m = 2247.3235 (64)
Heat gains from water heating, kWh/month
69.7563 61.3739 64.1980 57.1914 55.6352 48.8100 46.4740 52.0874 52.2994 59.3217 63.1766 67.9572 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan b Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%a), also see Table 5
32.2644 28.6569 23.3054 17.6437 13.1889 11.1346 12.0313 15.6388 20.9903 26.6520 31.1068 33.1611 (67)
Rppliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
359.3466 363.0755 353.6788 333.6744 308.4223 284.6890 268.8337 265.1048 274.5015 294.5059 319.7579 343.4913 (68)
Cooking gains (calculated in Appendix L, equation L15 or Llb5a), also see Table 5
37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 (69
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70
Losses e.g. evaporation (negative values) (Table 5)
-119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 (71)
Water heating gains (Table 5)
93.7584 91.3302 86.2877 79.4324 74.7784 67.7917 62.4651 70.0099 72.6381 79.7334 87.7453 91.3403 (72)
Total internal gains
556.1607 553.8539 534.0632 501.5418 467.1810 434.4066 414.1214 421.5448 438.9212 471.6827 509.4014 538.7840 (73)
6. Solar gains
[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor W
W/m2 or Table 6b or Table 6c Table 6d
Northeast 37.5400 11.2829 0.6300 0.7000 0.7700 129.4459 (75)
Solar gains 129.4459 263.4909 474.7269 779.6379 1047.9863 1117.2643 1045.1779 833.2279 578.4621 322.0068 162.8765 105.7121 (83
Total gains 685.6067 817.3449 1008.7901 1281.1797 1515.1673 1551.6710 1459.2993 1254.7727 1017.3834 793.6895 672.2779 644.4961 (84)
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 70.9722 71.1350 71.2954 72.0583 72.2029 72.8835 72.8835 73.0110 72.6198 72.2029 71.9110 71.6084
alpha 5.7315 5.7423 5.7530 5.8039 5.8135 5.8589 5.8589 5.8674 5.8413 5.8135 5.7941 5.7739
util living area
0.9999 0.9995 0.9976 0.9810 0.8935 0.7009 0.5329 0.6350 0.9237 0.9961 0.9997 0.9999 (86)
MIT 19.7696 19.8974 20.1495 20.5168 20.8310 20.9700 20.9949 20.9870 20.8447 20.4365 20.0432 19.7511 (87)
Th 2 20.1013 20.1032 20.1050 20.1137 20.1153 20.1228 20.1228 20.1242 20.1199 20.1153 20.1120 20.1086 (88)
util rest of house
0.9998 0.9994 0.9967 0.9733 0.8547 0.6198 0.4303 0.5242 0.8786 0.9939 0.9995 0.9999 (89)
MIT 2 18.4241 18.6126 18.9825 19.5201 19.9444 20.1025 20.1208 20.1184 19.9776 19.4099 18.8326 18.4023 (90)
Living area fraction fLA = Living area / (4) = 0.3627 (91)
MIT 18.9122 19.0786 19.4058 19.8817 20.2660 20.4172 20.4379 20.4335 20.2921 19.7823 19.2718 18.8915 (92)
Temperature adjustment 0.0000
adjusted MIT 18.9122 19.0786 19.4058 19.8817 20.2660 20.4172 20.4379 20.4335 20.2921 19.7823 19.2718 18.8915 (93)
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9997 0.9991 0.9957 0.9708 0.8621 0.6482 0.4677 0.5647 0.8891 0.9928 0.9993 0.9998 (94
Useful gains 685.4028 816.6161 1004.4430 1243.7311 1306.2647 1005.8225 682.5030 708.5571 904.5068 787.9566 671.8019 644.3644 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96
Heat loss rate W
2685.8130 2600.1606 2361.4103 1988.0765 1547.6473 1041.1931 686.9273 720.6779 1112.3227 1659.0000 2208.0393 2676.4077 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh
1488.3052 1198.5420 1009.5837 535.9287 179.5886 0.0000 0.0000 0.0000 0.0000 648.0563 1106.0909 1511.8402 (98)
Space heating 7677.9356 (98)
Space heating per m2 (98) / (4) = 40.8727 (99)
8c. Space cooling requirement
Not applicable
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF TARGET EMISSION 09 Jan
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in 93.4000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 8220.4878 (211)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
1488.3052 1198.5420 1009.5837 535.9287 179.5886 0.0000 0.0000 0.0000 0.0000 648.0563 1106.0909 1511.8402 (98)
Space heating efficiency (main heating system 1)
93.4000 93.4000 93.4000 93.4000 93.4000 0.0000 0.0000 0.0000 0.0000 93.4000 93.4000 93.4000 (210)
Space heating fuel (main heating system)
1593.4745 1283.2355 1080.9247 573.7995 192.2791 0.0000 0.0000 0.0000 0.0000 693.8504 1184.2515 1618.6726 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)
Water heating
Water heating requirement
222.4372 196.0034 205.7207 184.2402 179.8176 158.3733 151.7337 169.1475 169.5276 191.0550 202.2409 217.0265 (64)
Efficiency of water heater 80.3000 (216)
(217)m 88.9454 88.8297 88.5154 87.5818 85.0480 80.3000 80.3000 80.3000 80.3000 87.8832 88.6759 88.9949 (217)
Fuel for water heating, kWh/month
250.0829 220.6509 232.4123 210.3635 211.4307 197.2270 188.9585 210.6444 211.1178 217.3965 228.0675 243.8641 (219)
Water heating fuel used 2622.2162 (219)
Annual totals kWh/year
Space heating fuel - main system 8220.4878 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 75.0000 (231)
Electricity for lighting (calculated in Appendix L) 569.7989 (232)
Total delivered energy for all uses 11487.5029 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 8220.4878 0.2160 1775.6254 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2622.2162 0.2160 566.3987 (264)
Space and water heating 2342.0241 (265)
Pumps and fans 75.0000 0.5190 38.9250 (267)
Energy for lighting 569.7989 0.5190 295.7256 (268)
Total CO02, kg/m2/year 2676.6747 (272)
Emissions per m2 for space and water heating 12.4675 (272a)
Fuel factor (mains gas) 1.0000
Emissions per m2 for lighting 1.5743 (272b)
Emissions per m2 for pumps and fans 0.2072 (272c)
Target Carbon Dioxide Emission Rate (TER) = (12.4675 * 1.00) + 1.5743 + 0.2072, rounded to 2 d.p. 14.2500 (273)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

|A7-F4 IEMEEERTE | 24/07/2020 |
|A7-F4 | Prop Type Ref | ER |
Reference
|01, Tottenham Court Road, London, London, W1T 7QZ |
[_sse [IEENEEEE
Cenvironmental | IR % oereTer | 4.3 |
[ 100 |
T o oree<Tree | 7.84 |

Assessor Details Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641,

T613-0001
mwickramaratna@wppgroup.co.uk
|CO-RE, 4650 |
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

REG

cument

LATIONS COMPLIANCE REPORT - Approved A, 2013 Edition, England

REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2013 Edition, England

DWELLING AS DESIGNED
Mid-floor flat, total floor area 83 m?

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

la TER and DER

Fuel for main heating:Mains gas

Fuel factor:1.00 (mains gas

Target Carbon Dioxide Emission Rate (TER) 14.51 kgCOll/m?
Dwelling Carbon Dioxide Emission Rate (DER) 13.87 kgCOLl/m?0K
1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE)34.4 kWh/m?/yr
Dwelling Fabric Energy Efficiency (DFEE)31.7 kWh/m?/yrOK

2 Fabric U-values

Element Average Highest

External wall 0.13 (max. 0.30) 0.13 (max. 0.70) OK
Party wall 0.00 (max. 0.20) - OK
Floor (no floor)

Roof 0.11 (max. 0.20) 0.11 (max. 0.35) OK
Openings 1.30 (max. 2.00) 1.30 (max. 3.30) OK
2a Thermal bridging

Thermal bridging calculated using default y-value of 0.15

3 Air permeability

Alr permeability at 50 pascals: 3.00 (design value)

Maximum 10.0 OK

4 Heating efficiency

Main heating system: Boiler system with radiators or underfloor - Mains gas
Data from database

Vaillant ecoTEC plus 825 VUW 196/5-5 (H-GB) R6

Combi boiler

Efficiency: 89.5% SEDBUK2009

Minimum: 88.0% OK

Secondary heating system: None

5 Cylinder insulation
Hot water storage No cylinder

6 Controls

Space heating controls: Time and temperature zone control OK
Hot water controls: No cylinder
Boiler interlock Yes OK

7 Low energy lights
Percentage of fixed lights with low-energy fittings:100%
Minimum 75% OK

8 Mechanical ventilation
Continuous supply and extract system

Specific fan power: 0.66

Maximum 1.5 OK
MVHR efficiency: 85%

Minimum: 70% OK

9 Summertime temperature

Overheating risk (Thames Valley): Slight OK

Based on:

Overshading: Average

Windows facing South East: 9.54 m?, No overhang

Windows facing South West: 19.72 m?, No overhang

Air change rate: 8.00 ach

Blinds/curtains: Light-coloured venetian blind, closed 50% of daylight hours

10 Key features

External wall U-value 0.13 W/m?K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Roof U-value 0.11 W/m?K
Air permeability 3.0 m*/m2h

Regs Region: England

Elmhurst Energy Systems
Page 2 of 9 SAP2012 Calculator (Design
System) version 4.12r02




FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan
SAP 2012 WORKSHEET FOR New Build (As Designed) (Version 9.92, January 2014)
CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 83.0500 (1b) b3 2.8000 (2b) = 232.5400 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1ld)+(le)...(1n) 83.0500 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 232.5400 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 0 * 10 = 0.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 0.0000 / (5) = 0.0000 (8)
Pressure test Yes
Measured/design AP50 3.0000
Infiltration rate 0.1500 (18)
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.1050 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.1339 0.1313 0.1286 0.1155 0.1129 0.0998 0.0998 0.0971 0.1050 0.1129 0.1181 0.1234 (22b)
Balanced mechanical ventilation with heat recovery
If mechanical ventilation: 0.5000 (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 72.2500 (23c)
Effective ac 0.2726 0.2700 0.2674 0.2543 0.2516 0.2385 0.2385 0.2359 0.2438 0.2516 0.2569 0.2621 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value AxU K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Opening Type 1 (Uw = 1.30) 29.2600 1.2357 36.1578 (27)
External Wall 1 73.6100 29.2600 44.3500 0.1300 5.7655 (29a)
External Roof 1 3.3500 3.3500 0.1100 0.3685 (30)
Total net area of external elements Aum(A, m2) 76.9600 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 42.2918 (33)
Party Wall 1 17.8100 0.0000 0.0000 (32)
Party Wall 2 16.4100 0.0000 0.0000 (32)
Party Wall 3 23.1800 0.0000 0.0000 (32)
Party Wall 4 19.5400 0.0000 0.0000 (32)
Party Floor 1 83.0500 (32d)
Party Ceilings 1 79.7000 (32b)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area) 11.5440 (36)
Total fabric heat loss (33) + (36) = 53.8358 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 20.9208 20.7193 20.5179 19.5107 19.3092 18.3021 18.3021 18.1006 18.7049 19.3092 19.7121 20.1150 (38)
Heat transfer coeff
74.7565 74.5551 74.3537 73.3465 73.1450 72.1379 72.1379 71.9364 72.5407 73.1450 73.5479 73.9508 (39
Average = Sum(39)m / 12 = 73.2961 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.9001 0.8977 0.8953 0.8832 0.8807 0.8686 0.8686 0.8662 0.8735 0.8807 0.8856 0.8904 (40
HLP (average) 0.8826 (40
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.5182 (42
Average daily hot water use (litres/day) 98.9547 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
108.8502 104.8920 100.9338 96.9756 93.0175 89.0593 89.0593 93.0175 96.9756 100.9338 104.8920 108.8502 (44
Energy conte 161.4217 141.1805 145.6856 127.0122 121.8713 105.1656 97.4514 111.8269 113.1625 131.8800 143.9573 156.3283 (45)
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FULL SAP CALCULATION PRINTOUT
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C

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan

Energy content (annual) Total = Sum(45)m = 1556.9433 (45)
Distribution loss (46)m = 0.15 x (45)m

24.2133 21.1771 21.8528 19.0518 18.2807 15.7748 14.6177 16.7740 16.9744 19.7820 21.5936 23.4492 (46)
Water storage loss:
Total storage loss

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (56)
If cylinder contains dedicated solar storage

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (57)
Combi loss 50.9589 46.0274 50.9589 47.8236 47.4007 43.9196 45.3836 47.4007 47.8236 50.9589 49.3151 50.9589 (61)

Total heat required for water heating calculated for each month
212.3806 187.2079 196.6445 174.8358 169.2719 149.0853 142.8350 159.2276 160.9861 182.8389 193.2724 207.2872 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
212.3806 187.2079 196.6445 174.8358 169.2719 149.0853 142.8350 159.2276 160.9861 182.8389 193.2724 207.2872 (64)

Total per year (kWh/year) = Sum(64)m = 2135.8732 (64)

Heat gains from water heating, kWh/month

66.4124 58.4494 61.1802 54.1875 52.3724 45.9475 43.7485 49.0326 49.5824 56.5898 60.1946 64.7189 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

20.1210 17.8713 14.5339 11.0031 8.2250 6.9439 7.5031 9.7528 13.0902 16.6210 19.3992 20.6803 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
225.6967 228.0387 222.1369 209.5726 193.7125 178.8061 168.8478 166.5058 172.4076 184.9719 200.8321 215.7384 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5
35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 (69)
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
-100.7276 =-100.7276 -100.7276 =-100.7276 -100.7276 =-100.7276 -100.7276 =-100.7276 -100.7276 =-100.7276 -100.7276 =-100.7276 (71)
Water heating gains (Table 5)
89.2640 86.9782 82.2314 75.2604 70.3930 63.8159 58.8017 65.9041 68.8645 76.0616 83.6036 86.9878 (72)
Total internal gains
398.8546 396.6611 382.6751 359.6089 336.1032 313.3388 298.9255 305.9355 318.1351 341.4273 367.6076 387.1792 (73)

6. Solar gains

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor w
W/m2 or Table 6b or Table 6c Table 6d
Southeast 9.5400 36.7938 0.6000 0.9000 0.7700 131.3561 (77)
Southwest 19.7200 36.7938 0.6000 0.9000 0.7700 271.5244 (79)

Solar gains 402.8806 686.2547 938.9636 1163.4214 1303.1290 1293.7054 1247.2701 1143.0420 1016.6990 758.4576 482.5581 344.7818 (83)
Total gains 801.7352 1082.9158 1321.6387 1523.0304 1639.2322 1607.0442 1546.1955 1448.9775 1334.8341 1099.8849 850.1657 731.9611 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 77.1486 77.3570 77.5666 78.6317 78.8483 79.9492 79.9492 80.1730 79.5051 78.8483 78.4164 77.9892
alpha 6.1432 6.1571 6.1711 6.2421 6.2566 6.3299 6.3299 6.3449 6.3003 6.2566 6.2278 6.1993
util living area

0.9754 0.9005 0.7600 0.5742 0.4140 0.2872 0.2053 0.2284 0.3745 0.6688 0.9275 0.9842 (86)
MIT 20.4474 20.7330 20.9127 20.9846 20.9981 20.9999 21.0000 21.0000 20.9992 20.9702 20.7222 20.3804 (87)
Th 2 20.1674 20.1694 20.1715 20.1818 20.1839 20.1943 20.1943 20.1963 20.1901 20.1839 20.1798 20.1756 (88)
util rest of house

0.9689 0.8808 0.7277 0.5377 0.3780 0.2511 0.1677 0.1885 0.3308 0.6230 0.9088 0.9798 (89)
MIT 2 19.4570 19.8491 20.0763 20.1671 20.1824 20.1942 20.1943 20.1963 20.1896 20.1564 19.8503 19.3686 (90)
Living area fraction fLA = Living area / (4) = 0.5645 (91)
MIT 20.0161 20.3480 20.5484 20.6285 20.6428 20.6490 20.6491 20.6500 20.6466 20.6158 20.3425 19.9397 (92)
Temperature adjustment -0.1500

adjusted MIT 19.8661 20.1980 20.3984 20.4785 20.4928 20.4990 20.4991 20.5000 20.4966 20.4658 20.1925 19.7897 (93)

8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9661 0.8816 0.7368 0.5511 0.3917 0.2648 0.1819 0.2035 0.3473 0.6391 0.9092 0.9773 (94)
Useful gains 774.5506 954.6563 973.8102 839.2962 642.0280 425.4693 281.2663 294.9276 463.6273 702.9895 772.9352 715.3408 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W
1163.6646 1140.5475 1033.4004 849.2443 643.1506 425.5388 281.2710 294.9372 464.0164 721.6317 962.9250 1152.8739 (97)
1 1 1 0 0 0 1 1

Month fracti 1.0000 .0000 .0000 .0000 0.0000 .0000 .0000 0.0000 .0000 1.0000 .0000 .0000 (97a)
Space heating kWh

289.5008 124.9189 44,3351 7.1626 0.8353 0.0000 0.0000 0.0000 0.0000 13.8698 136.7927 325.5246 (98)
Space heating 942.9397 (98)
Space heating per m2 (98) / (4) = 11.3539 (99)

8c. Space cooling requirement
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ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan

Calculated for June, July and August. See Table 10b

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ext. temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000
Heat loss rate W
0.0000 0.0000 0.0000 0.0000 0.0000 678.0958 533.8201 546.7168 0.0000 0.0000 0.0000 0.0000 (100)
Utilisation 0.0000 0.0000 0.0000 0.0000 0.0000 0.9992 0.9998 0.9996 0.0000 0.0000 0.0000 0.0000 (101)
Useful loss 0.0000 0.0000 0.0000 0.0000 0.0000 677.5648 533.6921 546.5035 0.0000 0.0000 0.0000 0.0000 (102)
Total gains 0.0000 0.0000 0.0000 0.0000 0.0000 1963.1647 1890.4103 1777.8163 0.0000 0.0000 0.0000 0.0000 (103)
Month fracti 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 (103a)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 925.6320 1009.3983 916.0967 0.0000 0.0000 0.0000 0.0000 (104)
Space cooling 2851.1270 (104)
Cooled fraction fC = cooled area / (4) = 0.7115 (105
Intermittency factor (Table 10b)
0.0000 0.0000 0.0000 0.0000 0.0000 0.2500 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (106)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 164.6466 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (107)
Space cooling 164.6466 (107)
Space cooling per m2 1.9825 (108
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 90.4000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 1043.0749 (211)
Cooling System Energy Efficiency Ratio (see Table 10c) 4.0000 (209)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
289.5008 124.9189 44,3351 7.1626 0.8353 0.0000 0.0000 0.0000 0.0000 13.8698 136.7927 325.5246 (98)
Space heating efficiency (main heating system 1)
90.4000 90.4000 90.4000 90.4000 90.4000 0.0000 0.0000 0.0000 0.0000 90.4000 90.4000 90.4000 (210)
Space heating fuel (main heating system)
320.2443 138.1846 49.0432 7.9232 0.9240 0.0000 0.0000 0.0000 0.0000 15.3427 151.3193 360.0936 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement

212.3806 187.2079 196.6445 174.8358 169.2719 149.0853 142.8350 159.2276 160.9861 182.8389 193.2724 207.2872 (64)
Efficiency of water heater 80.3000 (216)
(217)m 85.8316 84.0587 81.9852 80.6546 80.3441 80.3000 80.3000 80.3000 80.3000 80.9376 84.1987 86.1828 (217
Fuel for water heating, kWh/month

247.4388 222.7110 239.8536 216.7710 210.6838 185.6604 177.8768 198.2909 200.4808 225.9010 229.5431 240.5204 (219

Water heating fuel used 2595.7315 (219
Space cooling fuel requirement

(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 41.1616 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (221
Cooling 41.1616 (221)
Annual totals kWh/year

Space heating fuel - main system 1043.0749 (211)
Space heating fuel - secondary 0.0000 (215)

Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 0.8250)

mechanical ventilation fans (SFP = 0.8250) 234.0515 (230a

central heating pump 30.0000 (230c

main heating flue fan 45.0000 (230e
Total electricity for the above, kWh/year 309.0515 (231)
Electricity for lighting (calculated in Appendix L) 355.3436 (232)
Total delivered energy for all uses 4344.3632 (238

12a. Carbon dioxide emissions - Individual heating systems including micro-CHP

Energy Emission factor Emissions

kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 1043.0749 0.2160 225.3042 (261
Space heating - secondary 0.0000 0.0000 0.0000 (263
Water heating (other fuel) 2595.7315 0.2160 560.6780 (264
Space and water heating 785.9822 (265)
Space cooling 41.1616 0.5190 21.3629 (266)
Pumps and fans 309.0515 0.5190 160.3977 (267)
Energy for lighting 355.3436 0.5190 184.4233 (268)
Total CO2, kg/year 1152.1662 (272)
Dwelling Carbon Dioxide Emission Rate (DER) 13.8700 (273)
16 CO2 EMISSIONS ASSOCIATED WITH APPLIANCES AND COOKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES
DER 13.8700 zCl
Total Floor Area TFA 83.0500
Assumed number of occupants N 2.5182
CO2 emission factor in Table 12 for electricity displaced from grid EF 0.5190
CO2 emissions from appliances, equation (L14) 16.1039 zC2
CO02 emissions from cooking, equation (L16) 2.1606 2C3
Total CO2 emissions 32.1345 zc4
Residual CO2 emissions offset from biofuel CHP 0.0000 zC5
Additional allowable electricity generation, kWh/m?/year 0.0000 zCé6
Resulting CO2 emissions offset from additional allowable electricity generation 0.0000 zC7
Net CO2 emissions 32.1345 zC8
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF TARGET EMISSION

09 Jan

SAP 2012 WORKSHEET FOR New Build
CALCULATION OF TARGET EMISSIONS

(As Designed)
09 Jan 2014

(Version 9.92,

January 2014)

1. Overall dwelling dimensions

Area Storey height Volume
(m2) (m) (m3)
Ground floor 83.0500 (1b) b3 2.8000 (2b) = 232.5400 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 83.0500 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 232.5400 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 3 %10 = 30.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 30.0000 / (5) = 0.1290 (8)
Pressure test Yes
Measured/design AP50 5.0000
Infiltration rate 0.3790 (18)
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.2653 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.3383 0.3316 0.3250 0.2918 0.2852 0.2520 0.2520 0.2454 0.2653 0.2852 0.2985 0.3117 (22b)
Effective ac 0.5572 0.5550 0.5528 0.5426 0.5407 0.5318 0.5318 0.5301 0.5352 0.5407 0.5445 0.5486 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value A x U K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
TER Opening Type (Uw = 1.40) 20.7700 1.3258 27.5360 27)
External Wall 1 73.6100 29.2600 44.3500 0.1800 7.9830 (29a)
External Roof 1 3.3500 3.3500 0.1300 0.4355 (30)
Total net area of external elements Aum(A, m2) 68.4700 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 35.9545 (33)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (User defined value 0.050 * total exposed area) 3.4235 (36)
Total fabric heat loss (33) + (36) = 39.3780 (37
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 42.7595 42.5890 42.4219 41.6370 41.4901 40.8065 40.8065 40.6799 41.0698 41.4901 41.7872 42.0978 (38)
Heat transfer coeff
82.1374 81.9670 81.7998 81.0150 80.8681 80.1845 80.1845 80.0579 80.4478 80.8681 81.1652 81.4758 (39)
Average = Sum(39)m / 12 = 81.0142 (39
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.9890 0.9870 0.9849 0.9755 0.9737 0.9655 0.9655 0.9640 0.9687 0.9737 0.9773 0.9810 (40
HLP (average) 0.9755 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.5182 (42)
Average daily hot water use (litres/day) 94.0070 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
103.4077 99.6474 95.8871 92.1269 88.3666 84.6063 84.6063 88.3666 92.1269 95.8871 99.6474 103.4077 (44)
Energy conte 153.3506 134.1214 138.4013 120.6616 115.7777 99.9073 92.5788 106.2356 107.5044 125.2860 136.7594 148.5119 (45)
Energy content (annual) Total = Sum(45)m = 1479.0961 (45)
Distribution loss (46)m = 0.15 x (45)m
23.0026 20.1182 20.7602 18.0992 17.3667 14.9861 13.8868 15.9353 16.1257 18.7929 20.5139 22.2768 (46)
Water storage loss:
Total storage loss
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (56)
If cylinder contains dedicated solar storage
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (57)
Combi loss 50.9589 45.8651 48.8630 45.4324 45.0306 41.7237 43.1144 45.0306 45.4324 48.8630 49.1412 50.9589 (61
Total heat required for water heating calculated for each month
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204.3095 179.9866 187.2643 166.0940 160.8083 141.6310 135.6933 151.2662 152.9368 174.1490 185.9006 199.4708 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h

204.3095 179.9866 187.2643 166.0940 160.8083 141.6310 135.6933 151.2662 152.9368 174.1490 185.9006 199.4708 (64)
Total per year (kWh/year) = Sum(64)m = 2039.5105 (64)

Heat gains from water heating, kWh/month
63.7288 56.0617 58.2342 51.4781 49.7537 43.6501 41.5611 46.5810 47.1033 53.8733 57.7578 62.1199 (65)

5. Internal gains (see Table 5 and 5a)

Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%a), also see Table 5

20.1210 17.8713 14.5339 11.0031 8.2250 6.9439 7.5031 9.7528 13.0902 16.6210 19.3992 20.6803 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
225.6967 228.0387 222.1369 209.5726 193.7125 178.8061 168.8478 166.5058 172.4076 184.9719 200.8321 215.7384 (68)
Cooking gains (calculated in Appendix L, equation L15 or Llb5a), also see Table 5
35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 (69)
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 .0000 3.0000 3.0000 3.0000 3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
-100.7276 -100.7276 -100.7276 -100.7276 -100.7276 -100.7276 -100.7276 -100.7276 -100.7276 -100.7276 -100.7276 -100.7276 (71)
Water heating gains (Table 5)
85.6570 83.4251 78.2718 71.4974 66.8733 60.6251 55.8617 62.6089 65.4213 72.4104 80.2192 83.4945 (72)
Total internal gains
395.2476 393.1080 378.7155 355.8459 332.5836 310.1480 295.9854 302.6403 314.6919 337.7761 364.2232 383.6860 (73)

w

6. Solar gains

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor W
W/m2 or Table 6b or Table 6c Table 6d
Southeast 6.7700 36.7938 0.6300 0.7000 0.7700 76.1264 (77)
Southwest 14.0000 36.7938 0.6300 0.7000 0.7700 157.4254 (79)

Solar gains 233.5519 397.8252 544.3218 674.4412 755.4303 749.9674 723.0486 662.6271 589.3854 439.6816 279.7413 199.8717 (83)
Total gains 628.7995 790.9332 923.0373 1030.2871 1088.0139 1060.1154 1019.0340 965.2674 904.0773 777.4578 643.9645 583.5577 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 70.2160 70.3620 70.5058 71.1888 71.3181 71.9261 71.9261 72.0399 71.6907 71.3181 71.0571 70.7862
alpha 5.6811 5.6908 5.7004 5.7459 5.7545 5.7951 5.7951 5.8027 5.7794 5.7545 5.7371 5.7191
util living area

0.9935 0.9775 0.9347 0.8298 0.6635 0.4803 0.3457 0.3806 0.5993 0.8833 0.9824 0.9956 (86)
MIT 20.1298 20.3631 20.6231 20.8536 20.9647 20.9953 20.9994 20.9990 20.9845 20.8197 20.4214 20.0808 (87)
Th 2 20.0925 20.0942 20.0959 20.1038 20.1053 20.1122 20.1122 20.1135 20.1095 20.1053 20.1023 20.0992 (88)
util rest of house

0.9915 0.9711 0.9176 0.7929 0.6084 0.4154 0.2762 0.3078 0.5280 0.8471 0.9762 0.9942 (89)
MIT 2 18.9430 19.2793 19.6431 19.9485 20.0749 20.1094 20.1120 20.1131 20.0990 19.9169 19.3727 18.8770 (90)
Living area fraction fLA = Living area / (4) = 0.5645 (91)
MIT 19.6129 19.8911 20.1963 20.4594 20.5772 20.6095 20.6129 20.6132 20.5989 20.4265 19.9646 19.5565 (92)
Temperature adjustment 0.0000

adjusted MIT 19.6129 19.8911 20.1963 20.4594 20.5772 20.6095 20.6129 20.6132 20.5989 20.4265 19.9646 19.5565 (93)

8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9902 0.9694 0.9197 0.8082 0.6380 0.4520 0.3155 0.3489 0.5677 0.8611 0.9751 0.9932 (94)
Useful gains 622.6151 766.6920 848.9193 832.7220 694.1320 479.1308 321.4977 336.8053 513.2806 669.4725 627.9256 579.5628 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W

1257.7624 1228.7732 1120.3521 936.4841 717.8790 481.8684 321.7742 337.2973 522.8182 794.6492 1044.1612 1251.1850 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh

472.5496 310.5186 201.9460 74.7087 17.6678 0.0000 0.0000 0.0000 0.0000 93.1315 299.6897 499.6870 (98)
Space heating 1969.8988 (98)
Space heating per m2 (98) / (4) = 23.7194 (99)
8c. Space cooling requirement
Not applicable
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

C

ULATION OF TARGET EMISSION

09 Jan

Efficiency of main space heating system 1 (in %) 93.4000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 2109.0993 (211)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
472.5496 310.5186 201.9460 74.7087 17.6678 0.0000 0.0000 0.0000 0.0000 93.1315 299.6897 499.6870 (98)
Space heating efficiency (main heating system 1)
93.4000 93.4000 93.4000 93.4000 93.4000 0.0000 0.0000 0.0000 0.0000 93.4000 93.4000 93.4000 (210)
Space heating fuel (main heating system)
505.9417 332.4610 216.2163 79.9879 18.9163 0.0000 0.0000 0.0000 0.0000 99.7125 320.8669 534.9967 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)
Water heating
Water heating requirement
204.3095 179.9866 187.2643 166.0940 160.8083 141.6310 135.6933 151.2662 152.9368 174.1490 185.9006 199.4708 (64)
Efficiency of water heater 80.3000 (216)
(217)m 87.0934 86.4118 85.2415 83.1834 81.1981 80.3000 80.3000 80.3000 80.3000 83.5527 86.2470 87.2684 (217)
Fuel for water heating, kWh/month
234.5867 208.2893 219.6869 199.6722 198.0446 176.3773 168.9829 188.3764 190.4568 208.4302 215.5444 228.5716 (219)
Water heating fuel used 2437.0193 (219)
Annual totals kWh/year
Space heating fuel - main system 2109.0993 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 75.0000 (231)
Electricity for lighting (calculated in Appendix L) 355.3436 (232)
Total delivered energy for all uses 4976.4623 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 2109.0993 0.2160 455.5655 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2437.0193 0.2160 526.3962 (264)
Space and water heating 981.9616 (265)
Pumps and fans 75.0000 0.5190 38.9250 (267)
Energy for lighting 355.3436 0.5190 184.4233 (268)
Total CO2, kg/m2/year 1205.3100 (272)
Emissions per m2 for space and water heating 11.8237 (272a)
Fuel factor (mains gas) 1.0000
Emissions per m2 for lighting 2.2206 (272b)
Emissions per m2 for pumps and fans 0.4687 (272c)
Target Carbon Dioxide Emission Rate (TER) = (11.8237 * 1.00) + 2.2206 + 0.4687, rounded to 2 d.p. 14.5100 (273)
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

REG

cument

LATIONS COMPLIANCE REPORT - Approved A, 2013 Edition, England

REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2013 Edition, England

DWELLING AS DESIGNED
Top-floor flat, total floor area 94 m?

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

la TER and DER

Fuel for main heating:Mains gas

Fuel factor:1.00 (mains gas

Target Carbon Dioxide Emission Rate (TER) 15.63 kgCOll/m?
Dwelling Carbon Dioxide Emission Rate (DER) 14.82 kgCOLl/m?0OK
1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE)42.2 kWh/m?/yr
Dwelling Fabric Energy Efficiency (DFEE)38.7 kWh/m?/yrOK

2 Fabric U-values

Element Average Highest

External wall 0.13 (max. 0.30) 0.13 (max. 0.70) OK
Party wall 0.00 (max. 0.20) - OK
Floor (no floor)

Roof 0.11 (max. 0.20) 0.11 (max. 0.35) OK
Openings 1.30 (max. 2.00) 1.30 (max. 3.30) OK
2a Thermal bridging

Thermal bridging calculated using default y-value of 0.15

3 Air permeability

Alr permeability at 50 pascals: 3.00 (design value)

Maximum 10.0 OK

4 Heating efficiency

Main heating system: Boiler system with radiators or underfloor - Mains gas
Data from database

Vaillant ecoTEC plus 825 VUW 196/5-5 (H-GB) R6

Combi boiler

Efficiency: 89.5% SEDBUK2009

Minimum: 88.0% OK

Secondary heating system: None

5 Cylinder insulation
Hot water storage No cylinder

6 Controls

Space heating controls: Time and temperature zone control OK
Hot water controls: No cylinder
Boiler interlock Yes OK

7 Low energy lights
Percentage of fixed lights with low-energy fittings:100%
Minimum 75% OK

8 Mechanical ventilation
Continuous supply and extract system

Specific fan power: 0.56

Maximum 1.5 OK
MVHR efficiency: 86%

Minimum: 70% OK

9 Summertime temperature

Overheating risk (Thames Valley): Not significant OK

Based on:

Overshading: Average

Windows facing South West: 19.08 m?, No overhang

Air change rate: 8.00 ach

Blinds/curtains: Light-coloured venetian blind, closed 50% of daylight hours

10 Key features

External wall U-value 0.13 W/m?K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Roof U-value 0.11 W/m?K
Air permeability 3.0 m*/m?h

Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGU

IONS COMPLIANCE Jan

SAP 2012 WORKSHEET FOR New Build (As Designed)

(Version 9.92,

January 2014)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 94.2600 (1b) b3 2.8000 (2b) = 263.9280 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1ld)+(le)...(1n) 94.2600 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 263.9280 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 0 * 10 = 0.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 0.0000 / (5) = 0.0000 (8)
Pressure test Yes
Measured/design AP50 3.0000
Infiltration rate 0.1500 (18
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.1050 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.1339 0.1313 0.1286 0.1155 0.1129 0.0998 0.0998 0.0971 0.1050 0.1129 0.1181 0.1234 (22b)
Balanced mechanical ventilation with heat recovery
If mechanical ventilation: 0.5000 (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 73.1000 (23c)
Effective ac 0.2684 0.2658 0.2631 0.2500 0.2474 0.2343 0.2343 0.2316 0.2395 0.2474 0.2526 0.2579 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value AxU K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Opening Type 1 (Uw = 1.30) 19.0800 1.2357 23.5779 (27)
External Wall 1 55.2600 19.0800 36.1800 0.1300 4.7034 (29a)
External Roof 1 94.2600 94.2600 0.1100 10.3686 (30)
Total net area of external elements Aum(A, m2) 149.5200 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 38.6499 (33)
Party Wall 1 26.9100 0.0000 0.0000 (32)
Party Wall 2 44.1000 0.0000 0.0000 (32)
Party Wall 3 18.9000 0.0000 0.0000 (32)
Party Floor 1 94.2600 (32d)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area) 22.4280 (36)
Total fabric heat loss (33) + (36) = 61.0779 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 23.3745 23.1458 22.9172 21.7741 21.5454 20.4023 20.4023 20.1737 20.8595 21.5454 22.0027 22.4599 (38)
Heat transfer coeff
84.4524 84.2238 83.9951 82.8520 82.6234 81.4802 81.4802 81.2516 81.9375 82.6234 83.0806 83.5379 (39)
Average = Sum(39)m / 12 = 82.7948 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.8960 0.8935 0.8911 0.8790 0.8765 0.8644 0.8644 0.8620 0.8693 0.8765 0.8814 0.8862 (40)
HLP (average) 0.8784 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.6797 (42)
Average daily hot water use (litres/day) 102.9915 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
113.2906 109.1710 105.0513 100.9317 96.8120 92.6923 92.6923 96.8120 100.9317 105.0513 109.1710 113.2906 (44)
Energy conte 168.0067 146.9398 151.6287 132.1935 126.8429 109.4557 101.4268 116.3888 117.7788 137.2599 149.8299 162.7055 (45)
Energy content (annual) Total = Sum(45)m = 1620.4570 (45)
Distribution loss (46)m = 0.15 x (45)m
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan

25.2010 22.0410 22.7443 19.8290 19.0264 16.4184 15.2140 17.4583 17.6668 20.5890 22.4745 24.4058 (46)
Water storage loss:
Total storage loss

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (56)
If cylinder contains dedicated solar storage

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (57)
Combi loss 50.9589 46.0274 50.9589 49.3151 49.3343 45.7113 47.2350 49.3343 49.3151 50.9589 49,3151 50.9589 (61)

Total heat required for water heating calculated for each month
218.9656 192.9672 202.5876 181.5086 176.1772 155.1670 148.6618 165.7231 167.0939 188.2188 199.1449 213.6645 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
218.9656 192.9672 202.5876 181.5086 176.1772 155.1670 148.6618 165.7231 167.0939 188.2188 199.1449 213.6645 (64)

Total per year (kWh/year) = Sum(64)m = 2209.8802 (64)

Heat gains from water heating, kWh/month

68.6020 60.3643 63.1563 56.2831 54.5088 47.8219 45.5332 51.0329 51.4902 58.3786 62.1472 66.8393 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

21.9935 19.5345 15.8865 12.0271 8.9904 7.5901 8.2013 10.6604 14.3084 18.1678 21.2045 22.6048 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
246.7006 249.2605 242.8095 229.0759 211.7398 195.4462 184.5611 182.0012 188.4522 202.1858 219.5219 235.8155 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5
36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 (69)
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
-107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 (71)
Water heating gains (Table 5)
92.2069 89.8279 84.8874 78.1710 73.2646 66.4192 61.2005 68.5925 71.5142 78.4659 86.3156 89.8378 (72)
Total internal gains
427.0959 424.8177 409.7783 385.4689 360.1896 335.6504 320.1579 327.4490 340.4697 365.0144 393.2369 414.4530 (73)

Solar gains

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor W
W/m2 or Table 6b or Table 6c Table 6d
Southwest 19.0800 36.7938 0.6000 0.9000 0.7700 262.7123 (79)

Solar gains 262.7123 447.4962 612.2838 758.6494 849.7505 843.6056 813.3258 745.3603 662.9739 494.5787 314.6688 224.8270 (83)
Total gains 689.8082 872.3140 1022.0621 1144.1183 1209.9401 1179.2560 1133.4837 1072.8093 1003.4436 859.5930 707.9056 639.2799 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 77.5091 77.7195 77.9311 79.0063 79.2250 80.3365 80.3365 80.5625 79.8881 79.2250 78.7889 78.3577
alpha 6.1673 6.1813 6.1954 6.2671 6.2817 6.3558 6.3558 6.3708 6.3259 6.2817 6.2526 6.2238
util living area

0.9938 0.9756 0.9243 0.7995 0.6212 0.4408 0.3161 0.3481 0.5568 0.8625 0.9813 0.9959 (86)
MIT 20.2428 20.4722 20.7143 20.9079 20.9824 20.9983 20.9998 20.9997 20.9930 20.8764 20.5180 20.1975 (87)
Th 2 20.1709 20.1730 20.1751 20.1854 20.1875 20.1978 20.1978 20.1999 20.1937 20.1875 20.1833 20.1792 (88)
util rest of house

0.9919 0.9689 0.9059 0.7624 0.5715 0.3862 0.2586 0.2877 0.4945 0.8250 0.9750 0.9946 (89)
MIT 2 19.1670 19.4977 19.8340 20.0892 20.1725 20.1968 20.1978 20.1998 20.1890 20.0601 19.5746 19.1077 (90)
Living area fraction fLA = Living area / (4) = 0.5739 (91)
MIT 19.7844 20.0570 20.3392 20.5591 20.6373 20.6568 20.6581 20.6589 20.6505 20.5286 20.1160 19.7331 (92)
Temperature adjustment -0.1500

adjusted MIT 19.6344 19.9070 20.1892 20.4091 20.4873 20.5068 20.5081 20.5089 20.5005 20.3786 19.9660 19.5831 (93)

8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9903 0.9663 0.9063 0.7731 0.5901 0.4073 0.2809 0.3111 0.5185 0.8345 0.9730 0.9934 (94)
Useful gains 683.1081 842.9595 926.2795 884.4694 714.0064 480.3304 318.3624 333.7188 520.2724 717.3656 688.7644 635.0885 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)
Heat loss rate W
1295.0277 1263.9488 1149.8276 953.5514 726.0378 481.2888 318.4341 333.8543 524.4380 807.9410 1068.9170 1285.0758 (97)
1 1 1 0 0 0 0 1 1

Month fracti 1.0000 .0000 .0000 .0000 1.0000 .0000 .0000 .0000 .0000 1.0000 .0000 .0000 (97a)
Space heating kWh

455.2682 282.9048 166.3198 49.7390 8.9514 0.0000 0.0000 0.0000 0.0000 67.3881 273.7099 483.5906 (98)
Space heating 1787.8718 (98)
Space heating per m2 (98) / (4) = 18.9674 (99)
8c. Space cooling requirement
Calculated for June, July and August. See Table 10b

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan 20
Ext. temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000
Heat loss rate W
0.0000 0.0000 0.0000 0.0000 0.0000 765.9143 602.9538 617.5123 0.0000 0.0000 0.0000 0.0000 (100)
Utilisation 0.0000 0.0000 0.0000 0.0000 0.0000 0.9924 0.9975 0.9962 0.0000 0.0000 0.0000 0.0000 (101)
Useful loss 0.0000 0.0000 0.0000 0.0000 0.0000 760.0560 601.4226 615.1651 0.0000 0.0000 0.0000 0.0000 (102)
Total gains 0.0000 0.0000 0.0000 0.0000 0.0000 1470.4885 1415.1596 1345.4382 0.0000 0.0000 0.0000 0.0000 (103)
Month fracti 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 (103a)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 511.5114 605.4203 543.3232 0.0000 0.0000 0.0000 0.0000 (104)
Space cooling 1660.2549 (104)
Cooled fraction fC = cooled area / (4) = 0.7278 (105)
Intermittency factor (Table 10b)
0.0000 0.0000 0.0000 0.0000 0.0000 0.2500 0.2500 0.2500 0.0000 0.0000 0.0000 0.0000 (106)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 93.0662 110.1523 98.8542 0.0000 0.0000 0.0000 0.0000 (107)
Space cooling 302.0727 (107
Space cooling per m2 3.2047 (108
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 90.4000 (206
Efficiency of secondary/supplementary heating system, % 0.0000 (208
Space heating requirement 1977.7343 (211
Cooling System Energy Efficiency Ratio (see Table 10c) 4.0000 (209)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
455.2682 282.9048 166.3198 49.7390 8.9514 0.0000 0.0000 0.0000 0.0000 67.3881 273.7099 483.5906 (98)
Space heating efficiency (main heating system 1)
90.4000 90.4000 90.4000 90.4000 90.4000 0.0000 0.0000 0.0000 0.0000 90.4000 90.4000 90.4000 (210)
Space heating fuel (main heating system)
503.6153 312.9478 183.9821 55.0210 9.9020 0.0000 0.0000 0.0000 0.0000 74.5444 302.7765 534.9453 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement

218.9656 192.9672 202.5876 181.5086 176.1772 155.1670 148.6618 165.7231 167.0939 188.2188 199.1449 213.6645 (64)
Efficiency of water heater 80.3000 (216
(217)m 86.8523 86.0130 84.5593 82.2772 80.7362 80.3000 80.3000 80.3000 80.3000 82.7370 85.8522 87.0450 (217)
Fuel for water heating, kWh/month

252.1128 224.3464 239.5804 220.6062 218.2135 193.2342 185.1330 206.3800 208.0870 227.4903 231.9625 245.4643 (219)

Water heating fuel used 2652.6106 (219
Space cooling fuel requirement
(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 23.2666 27.5381 24.7135 0.0000 0.0000 0.0000 0.0000 (221)
Cooling 75.5182 (221)
Annual totals kWh/year
Space heating fuel - main system 1977.7343 (211
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 0.7000)
mechanical ventilation fans (SFP = 0.7000) 225.3945 (230a)
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 300.3945 (231
Electricity for lighting (calculated in Appendix L) 388.4127 (232)
Total delivered energy for all uses 5394.6702 (238
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 1977.7343 0.2160 427.1906 (261
Space heating - secondary 0.0000 0.0000 0.0000 (263
Water heating (other fuel) 2652.6106 0.2160 572.9639 (264
Space and water heating 1000.1545 (265
Space cooling 75.5182 0.5190 39.1939 (266)
Pumps and fans 300.3945 0.5190 155.9048 (267)
Energy for lighting 388.4127 0.5190 201.5862 (268)
Total CO2, kg/year 1396.8394 (272)
Dwelling Carbon Dioxide Emission Rate (DER) 14.8200 (273)
16 CO2 EMISSIONS ASSOCIATED WITH APPLIANCES AND COOKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES
DER 14.8200 zCl
Total Floor Area TFA 94.2600
Assumed number of occupants N 2.6797
CO2 emission factor in Table 12 for electricity displaced from grid EF 0.5190
CO2 emissions from appliances, equation (L14) 15.5092 zc2
CO2 emissions from cooking, equation (L16) 1.9447 zC3
Total CO2 emissions 32.2739 zc4
Residual CO2 emissions offset from biofuel CHP 0.0000 zC5
Additional allowable electricity generation, kWh/m?/year 0.0000 zCé6
Resulting CO2 emissions offset from additional allowable electricity generation 0.0000 2zC7
Net CO2 emissions 32.2739 zC8
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF TARGET EMISSION

09 Jan

SAP 2012 WORKSHEET FOR New Build
CALCULATION OF TARGET EMISSIONS

(As Designed)
09 Jan 2014

(Version 9.92,

January 2014)

1. Overall dwelling dimensions

Area Storey height Volume
(m2) (m) (m3)
Ground floor 94.2600 (1b) b3 2.8000 (2b) = 263.9280 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 94.2600 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 263.9280 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 3 %10 = 30.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 30.0000 / (5) = 0.1137 (8)
Pressure test Yes
Measured/design AP50 5.0000
Infiltration rate 0.3637 (18
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.2546 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.3246 0.3182 0.3118 0.2800 0.2737 0.2418 0.2418 0.2355 0.2546 0.2737 0.2864 0.2991 (22b)
Effective ac 0.5527 0.5506 0.5486 0.5392 0.5374 0.5292 0.5292 0.5277 0.5324 0.5374 0.5410 0.5447 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value A x U K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
TER Opening Type (Uw = 1.40) 19.0800 1.3258 25.2955 27)
External Wall 1 55.2600 19.0800 36.1800 0.1800 6.5124 (29a)
External Roof 1 94.2600 94.2600 0.1300 12.2538 (30)
Total net area of external elements Aum(A, m2) 149.5200 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 44 .0617 (33)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (User defined value 0.050 * total exposed area) 7.4760 (36)
Total fabric heat loss (33) + (36) = 51.5377 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 48.1358 47.9577 47.7831 46.9629 46.8094 46.0951 46.0951 45.9628 46.3702 46.8094 47.1199 47.4444 (38)
Heat transfer coeff
99.6735 99.4953 99.3207 98.5005 98.3471 97.6327 97.6327 97.5004 97.9079 98.3471 98.6575 98.9821 (39)
Average = Sum(39)m / 12 = 98.4998 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 1.0574 1.0555 1.0537 1.0450 1.0434 1.0358 1.0358 1.0344 1.0387 1.0434 1.0467 1.0501 (40)
HLP (average) 1.0450 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.6797 (42)
Average daily hot water use (litres/day) 97.8419 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
107.6261 103.7124 99.7987 95.8851 91.9714 88.0577 88.0577 91.9714 95.8851 99.7987 103.7124 107.6261 (44)
Energy conte 159.6064 139.5928 144.0472 125.5839 120.5007 103.9830 96.3555 110.5693 111.8899 130.3969 142.3384 154.5703 (45)
Energy content (annual) Total = Sum(45)m = 1539.4342 (45)
Distribution loss (46)m = 0.15 x (45)m
23.9410 20.9389 21.6071 18.8376 18.0751 15.5974 14.4533 16.5854 16.7835 19.5595 21.3508 23.1855 (46)
Water storage loss:
Total storage loss
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (56)
If cylinder contains dedicated solar storage
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (57)
Combi loss 50.9589 46.0274 50.8563 47.2858 46.8676 43.4257 44,8732 46.8676 47.2858 50.8563 49.3151 50.9589 (61
Total heat required for water heating calculated for each month
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF ET EMISSION

09 Jan

210.5653 185.6202 194.9036 172.8697 167.3683 147.4087 141.2287 157.4370 159.1757 181.2532 191.6535 205.5292 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)

Output from w/h
210.5653 185.6202 194.9036 172.8697 167.3683 147.4087 141.2287 157.4370 159.1757 181.2532 191.6535 205.5292 (64)

Total per year (kWh/year) = Sum(64)m = 2115.0129 (64)

Heat gains from water heating, kWh/month

65.8089 57.9214 60.6098 53.5781 51.7834 45.4308 43.2565 48.4812 49.0248 56.0710 59.6563 64.1343 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%a), also see Table 5

22.1217 19.6483 15.9791 12.0972 9.0428 7.6343 8.2491 10.7226 14.3918 18.2737 21.3281 22.7366 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
246.7006 249.2605 242.8095 229.0759 211.7398 195.4462 184.5611 182.0012 188.4522 202.1858 219.5219 235.8155 (68)
Cooking gains (calculated in Appendix L, equation L15 or Llb5a), also see Table 5
36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 (69)
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
-107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 (71)
Water heating gains (Table 5)
88.4528 86.1926 81.4648 74.4140 69.6013 63.0983 58.1405 65.1629 68.0900 75.3643 82.8559 86.2021 (72)
Total internal gains
423.4699 421.2964 406.4482 381.7820 356.5788 332.3737 317.1457 324.0815 337.1290 362.0187 389.9009 410.9490 (73)

6. Solar gains

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor W
W/m2 or Table 6b or Table 6c Table 6d
Southwest 19.0800 36.7938 0.6300 0.7000 0.7700 214.5484 (79)

Solar gains 214.5484 365.4553 500.0318 619.5637 693.9629 688.9446 664.2161 608.7109 541.4287 403.9059 256.9795 183.6087 (83)
Total gains 638.0183 786.7516 906.4800 1001.3457 1050.5417 1021.3183 981.3617 932.7924 878.5577 765.9246 646.8804 594.5577 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 65.6728 65.7904 65.9060 66.4548 66.5585 67.0455 67.0455 67.1364 66.8571 66.5585 66.3491 66.1315
alpha 5.3782 5.3860 5.3937 5.4303 5.4372 5.4697 5.4697 5.4758 5.4571 5.4372 5.4233 5.4088
util living area

0.9964 0.9888 0.9678 0.9079 0.7808 0.5949 0.4350 0.4762 0.7171 0.9383 0.9910 0.9975 (86)
MIT 19.9574 20.1647 20.4292 20.7128 20.9041 20.9825 20.9973 20.9957 20.9537 20.6910 20.2584 19.9143 (87)
Th 2 20.0357 20.0373 20.0388 20.0460 20.0474 20.0536 20.0536 20.0548 20.0512 20.0474 20.0446 20.0418 (88)
util rest of house

0.9953 0.9853 0.9578 0.8806 0.7253 0.5142 0.3429 0.3808 0.6377 0.9136 0.9875 0.9967 (89)
MIT 2 18.6502 18.9520 19.3311 19.7245 19.9596 20.0427 20.0527 20.0531 20.0178 19.7061 19.0953 18.5919 (90)
Living area fraction fLA = Living area / (4) = 0.5739 (91)
MIT 19.4005 19.6481 19.9613 20.2917 20.5017 20.5821 20.5948 20.5941 20.5549 20.2713 19.7629 19.3509 (92)
Temperature adjustment 0.0000
adjusted MIT 19.4005 19.6481 19.9613 20.2917 20.5017 20.5821 20.5948 20.5941 20.5549 20.2713 19.7629 19.3509 (93)
8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9943 0.9835 0.9568 0.8883 0.7529 0.5600 0.3959 0.4357 0.6814 0.9202 0.9862 0.9959 (94)
Useful gains 634.3665 773.7980 867.3318 889.4829 790.9810 571.9594 388.5122 406.4003 598.6226 704.8311 637.9626 592.1433 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W

1505.1154 1467.3620 1336.9894 1122.0880 865.6169 584.0461 390.0269 408.9242 631.9872 951.1476 1249.2858 1499.6697 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh

647.8372 466.0750 349.4253 167.4757 55.5291 0.0000 0.0000 0.0000 0.0000 183.2595 440.1527 675.1997 (98)
Space heating 2984.9541 (98
Space heating per m2 (98) / (4) = 31.6672 (99)
8c. Space cooling requirement
Not applicable
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 93.4000 (206)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF TARGET EMISSION 09 Jan
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 3195.8824 (211)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
647.8372 466.0750 349.4253 167.4757 55.5291 0.0000 0.0000 0.0000 0.0000 183.2595 440.1527 675.1997 (98)
Space heating efficiency (main heating system 1)
93.4000 93.4000 93.4000 93.4000 93.4000 0.0000 0.0000 0.0000 0.0000 93.4000 93.4000 93.4000 (210)
Space heating fuel (main heating system)
693.6158 499.0097 374.1170 179.3102 59.4530 0.0000 0.0000 0.0000 0.0000 196.2093 471.2556 722.9118 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)
Water heating
Water heating requirement
210.5653 185.6202 194.9036 172.8697 167.3683 147.4087 141.2287 157.4370 159.1757 181.2532 191.6535 205.5292 (64)
Efficiency of water heater 80.3000 (216)
(217)m 87.6943 87.2734 86.5042 84.9715 82.5990 80.3000 80.3000 80.3000 80.3000 85.0789 87.0777 87.8222 (217)
Fuel for water heating, kWh/month
240.1128 212.6881 225.3112 203.4442 202.6275 183.5725 175.8764 196.0610 198.2262 213.0413 220.0949 234.0286 (219)
Water heating fuel used 2505.0846 (219)
Annual totals kWh/year
Space heating fuel - main system 3195.8824 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 75.0000 (231)
Electricity for lighting (calculated in Appendix L) 390.6768 (232)
Total delivered energy for all uses 6166.6438 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 3195.8824 0.2160 690.3106 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2505.0846 0.2160 541.0983 (264)
Space and water heating 1231.4089 (265)
Pumps and fans 75.0000 0.5190 38.9250 (267)
Energy for lighting 390.6768 0.5190 202.7613 (268)
Total CO2, kg/m2/year 1473.0951 (272)
Emissions per m2 for space and water heating 13.0640 (272a)
Fuel factor (mains gas) 1.0000
Emissions per m2 for lighting 2.1511 (272b)
Emissions per m2 for pumps and fans 0.4130 (272c)
Target Carbon Dioxide Emission Rate (TER) = (13.0640 * 1.00) + 2.1511 + 0.4130, rounded to 2 d.p. 15.6300 (273)
Regs Region: England
Elmhurst Energy Systems
Page 8 of 8 SAP2012 Calculator (Design

System) version 4.12r02



FULL SAP CALCULATION PRINTOUT
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

REG

cument

LATIONS COMPLIANCE REPORT - Approved A, 2013 Edition, England

REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2013 Edition, England

DWELLING AS DESIGNED
Mid-floor flat, total floor area 106 m?

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

la TER and DER

Fuel for main heating:Electricity

Fuel factor:1.55 (electricity)

Target Carbon Dioxide Emission Rate (TER) 24.74 kgCOll/m?
Dwelling Carbon Dioxide Emission Rate (DER) 12.19 kgCOLl/m?0K
1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE)S53.6 kWh/m?/yr
Dwelling Fabric Energy Efficiency (DFEE)49.7 kWh/m?/yrOK

2 Fabric U-values

Element Average Highest

External wall 0.13 (max. 0.30) 0.13 (max. 0.70) OK
Party wall 0.00 (max. 0.20) - OK
Floor 0.09 (max. 0.25) 0.11 (max. 0.70) OK
Roof (no roof)

Openings 1.30 (max. 2.00) 1.30 (max. 3.30) OK
2a Thermal bridging

Thermal bridging calculated using default y-value of 0.15

3 Air permeability

Alr permeability at 50 pascals: 3.00 (design value)

Maximum 10.0 OK

4 Heating efficiency
Main heating system: Heat pump with radiators or underfloor - Electric
Panasonic WH-ADC0309G3ESUK + WH-UDO7FES

Secondary heating system: None
5 Cylinder insulation
Hot water storage No cylinder

6 Controls
Space heating controls: Time and temperature zone control OK

Hot water controls: No cylinder

7 Low energy lights
Percentage of fixed lights with low-energy fittings:100%
Minimum 75% OK

8 Mechanical ventilation
Continuous supply and extract system

Specific fan power: 0.66

Maximum 1.5 OK
MVHR efficiency: 85%

Minimum: 70% OK
9 Summertime temperature

Overheating risk (Thames Valley): Medium OK
Based on:

Overshading: Average

Windows facing North East: 22.95 m?, No overhang

Windows facing South East: 6.57 m?, No overhang

Air change rate: 3.00 ach

Blinds/curtains: Light-coloured venetian blind, closed 50% of daylight hours

10 Key features

External wall U-value 0.13 W/m?K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Floor U-value 0.11 W/m?K
Exposed floor U-value 0.11 W/m2K
Air permeability 3.0 m*/m?h
Photovoltaic array 0.66 kW
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGU

IONS COMPLIANCE Jan

SAP 2012 WORKSHEET FOR New Build (As Designed)

(Version 9.92,

January 2014)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 106.0000 (1b) b3 2.8000 (2b) = 296.8000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 106.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 296.8000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 0 * 10 = 0.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 0.0000 / (5) = 0.0000 (8)
Pressure test Yes
Measured/design AP50 3.0000
Infiltration rate 0.1500 (18
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.1050 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.1339 0.1313 0.1286 0.1155 0.1129 0.0998 0.0998 0.0971 0.1050 0.1129 0.1181 0.1234 (22b)
Balanced mechanical ventilation with heat recovery
If mechanical ventilation: 0.5000 (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 72.2500 (23c)
Effective ac 0.2726 0.2700 0.2674 0.2543 0.2516 0.2385 0.2385 0.2359 0.2438 0.2516 0.2569 0.2621 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value AxU K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Opening Type 1 (Uw = 1.30) 29.5200 1.2357 36.4791 (27)
Heat Loss Floor 2 74.2000 0.1100 8.1620 (28a)
Heat Loss Floor 1 31.8000 0.0550 1.7490 (28b)
External Wall 1 75.0200 29.5200 45.5000 0.1300 5.9150 (29a)
Total net area of external elements Aum(A, m2) 181.0200 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 52.3051 (33)
Party Wall 1 15.0100 0.0000 0.0000 (32)
Party Wall 2 28.4800 0.0000 0.0000 (32)
Party Wall 3 43.5400 0.0000 0.0000 (32)
Party Ceilings 1 106.0000 (32b)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area) 27.1530 (36)
Total fabric heat loss (33) + (36) = 79.4581 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 26.7020 26.4449 26.1878 24,9023 24.6452 23.3596 23.3596 23.1025 23.8739 24.6452 25.1594 25.6736 (38)
Heat transfer coeff
106.1601 105.9030 105.6459 104.3603 104.1032 102.8177 102.8177 102.5606 103.3319 104.1032 104.6175 105.1317 (39)
Average = Sum(39)m / 12 = 104.2961 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 1.0015 0.9991 0.9967 0.9845 0.9821 0.9700 0.9700 0.9676 0.9748 0.9821 0.9870 0.9918 (40)
HLP (average) 0.9839 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7886 (42)
Average daily hot water use (litres/day) 100.4283 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
110.4712 106.4540 102.4369 98.4198 94.4026 90.3855 90.3855 94.4026 98.4198 102.4369 106.4540 110.4712 (44)
Energy conte 163.8256 143.2829 147.8551 128.9037 123.6861 106.7317 98.9026 113.4922 114.8477 133.8439 146.1011 158.6563 (45)
Energy content (annual) Total = Sum(45)m = 1580.1288 (45)
Regs Region: England
Elmhurst Energy Systems
Page 3 of 9 SAP2012 Calculator (Design

System) version 4.12r02




FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan

Distribution loss (46)m = 0.15 x (45)m
24.5738 21.4924 22.1783 19.3355 18.5529 16.0098 14.8354 17.0238 17.2272 20.0766 21.9152 23.7984 (46)
Water storage loss:

Store volume 184.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 2.1100 (48)

Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 1.1394 (55)

Total storage loss

35.3214 31.9032 35.3214 34.1820 35.3214 34.1820 35.3214 35.3214 34.1820 35.3214 34.1820 35.3214 (56)
If cylinder contains dedicated solar storage

35.3214 31.9032 35.3214 34.1820 35.3214 34.1820 35.3214 35.3214 34.1820 35.3214 34.1820 35.3214 (57)
Primary loss 0.0000 0.0000 0.0000 0.0000 0.0000 .0000 0.0000 0.0000 .0000 0.0000 0.0000 0.0000 (59)
Total heat required for water heating calculated for each month

199.1470 175.1861 183.1765 163.0857 159.0075 140.9137 134.2240 148.8136 149.0297 169.1653 180.2831 193.9777 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)

Solar input (sum of months) = Sum(63)m = 0.0000 (63)

o
o

Output from w/h
199.1470 175.1861 183.1765 163.0857 159.0075 140.9137 134.2240 148.8136 149.0297 169.1653 180.2831 193.9777 (64)
Total per year (kWh/year) = Sum(64)m = 1996.0098 (64)
Heat gains from water heating, kWh/month
54.4720 47.6416 49.1618 42.8605 41.1256 35.4883 32.8851 37.7362 38.1869 44.5031 48.5786 52.7532 (65)

5. Internal gains (see Table 5 and 5a)

Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%a), also see Table 5

23.6855 21.0372 17.1086 12.9523 9.6820 8.1740 8.8323 11.4805 15.40091 19.5654 22.8357 24.3438 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
265.6788 268.4357 261.4884 246.6983 228.0285 210.4816 198.7591 196.0022 202.9495 217.7396 236.4094 253.9563 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5
36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 (69)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
-111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 (71)
Water heating gains (Table 5)
73.2151 70.8952 66.0777 59.5284 55.2764 49.2893 44.2004 50.7206 53.0373 59.8160 67.4703 70.9049 (72)
Total internal gains
427.4077 425.1965 409.5031 384.0075 357.8154 332.7733 316.6202 323.0318 336.2244 361.9494 391.5438 414.0334 (73)

6. Solar gains

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor w
W/m2 or Table 6b or Table 6c Table 6d
Northeast 22.9500 11.2829 0.6000 0.9000 0.7700 96.9018 (75)
Southeast 6.5700 36.7938 0.6000 0.9000 0.7700 90.4623 (77)

Solar gains 187.3641 351.3372 566.2090 844.8616 1077.1141 1126.8589 1062.4692 880.4026 661.3187 411.3539 230.2805 156.5518 (83)
Total gains 614.7718 776.5337 975.7122 1228.8691 1434.9295 1459.6322 1379.0895 1203.4343 997.5431 773.3033 621.8243 570.5851 (84)

Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 69.3397 69.5081 69.6772 70.5355 70.7097 71.5938 71.5938 71.7733 71.2375 70.7097 70.3622 70.0180
alpha 5.6226 5.6339 5.6451 5.7024 5.7140 5.7729 5.7729 5.7849 5.7492 5.7140 5.6908 5.6679
util living area

0.9983 0.9935 0.9701 0.8621 0.6498 0.4483 0.3277 0.3910 0.6818 0.9534 0.9954 0.9989 (86)
Tweekday 18.6656 18.9656 19.4214 19.8952 20.0703 20.1065 20.1083 20.1100 20.0830 19.7413 19.1025 18.6193
Tweekend 20.3176 20.4502 20.6551 20.8799 20.9788 20.9978 20.9997 20.9992 20.9805 20.7959 20.5070 20.2945
24 / 16 0 0 0 0 0 0 0 0 0 0 0 0
24 /9 0 0 0 0 0 0 0 0 0 0 0 0
16 /9 0 0 0 0 0 0 0 0 0 0 0 0
MIT 19.9469 20.1495 20.4677 20.8125 20.9674 20.9967 20.9996 20.9988 20.9696 20.6850 20.2302 19.9112 (87)
Th 2 20.0821 20.0841 20.0861 20.0962 20.0983 20.1084 20.1084 20.1105 20.1044 20.0983 20.0942 20.0902 (88)
util rest of house

0.9977 0.9914 0.9607 0.8285 0.5947 0.3870 0.2615 0.3159 0.6060 0.9338 0.9936 0.9985 (89)
Tweekday 18.6656 18.9656 19.4214 19.8952 20.0703 20.1065 20.1083 20.1100 20.0830 19.7413 19.1025 18.6193
Tweekend 18.6656 18.9656 19.4214 19.8952 20.0703 20.1065 20.1083 20.1100 20.0830 19.7413 19.1025 18.6193
MIT 2 18.6656 18.9656 19.4214 19.8952 20.0703 20.1065 20.1083 20.1100 20.0830 19.7413 19.1025 18.6193 (90)
Living area fraction fLA = Living area / (4) = 0.5218 (91)
MIT 19.3341 19.5834 19.9674 20.3738 20.5384 20.5710 20.5733 20.5738 20.5456 20.2337 19.6909 19.2934 (92)
Temperature adjustment 0.0000
adjusted MIT 19.3341 19.5834 19.9674 20.3738 20.5384 20.5710 20.5733 20.5738 20.5456 20.2337 19.6909 19.2934 (93)
8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9971 0.9899 0.9593 0.8395 0.6221 0.4190 0.2960 0.3551 0.6444 0.9372 0.9926 0.9981 (94)
Useful gains 612.9991 768.6812 936.0161 1031.6935 892.6594 611.5172 408.2732 427.3684 642.8176 724.7500 617.2117 569.4744 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W
1596.0253 1555.0109 1422.7701 1197.4121 920.1043 613.9213 408.5294 428.0668 666.0379 1002.9000 1317.2276 1586.7903 (97)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan 20
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh

731.3714 528.4135 362.1450 119.3173 20.4190 0.0000 0.0000 0.0000 0.0000 206.9436 504.0115 756.8830 (98)
Space heating 3229.5043 (98)
Space heating per m2 (98) / (4) = 30.4670 (99)

8c. Space cooling requirement

Calculated for June, July and August. See Table 10b

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec
Ext. temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000
Heat loss rate W
0.0000 0.0000 0.0000 0.0000 0.0000 966.4867 760.8512 779.4608 0.0000 0.0000 0.0000 0.0000 (100)
Utilisation 0.0000 0.0000 0.0000 0.0000 0.0000 0.9874 0.9949 0.9894 0.0000 0.0000 0.0000 0.0000 (101)
Useful loss 0.0000 0.0000 0.0000 0.0000 0.0000 954.3140 756.9546 771.1761 0.0000 0.0000 0.0000 0.0000 (102)
Total gains 0.0000 0.0000 0.0000 0.0000 0.0000 1811.2748 1715.0748 1511.2956 0.0000 0.0000 0.0000 0.0000 (103)
Month fracti 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 (103a)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 617.0118 712.8415 550.6489 0.0000 0.0000 0.0000 0.0000 (104)
Space cooling 1880.5021 (104)
Cooled fraction fC = cooled area / (4) = 0.6902 (105)
Intermittency factor (Table 10b)
0.0000 0.0000 0.0000 0.0000 0.0000 0.2500 0.2500 0.2500 0.0000 0.0000 0.0000 0.0000 (106)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 106.4636 122.9988 95.0129 0.0000 0.0000 0.0000 0.0000 (107)
Space cooling 324.4753 (107)
Space cooling per m2 3.0611 (108)
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 238.0832 (206)
Efficiency of secondary/supplementary heating system, % 100.0000 (208)
Space heating requirement 1356.4606 (211)
Cooling System Energy Efficiency Ratio (see Table 10c) 4.0500 (209)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
731.3714 528.4135 362.1450 119.3173 20.4190 0.0000 0.0000 0.0000 0.0000 206.9436 504.0115 756.8830 (98)
Space heating efficiency (main heating system 1)
238.0832 238.0832 238.0832 238.0832 238.0832 0.0000 0.0000 0.0000 0.0000 238.0832 238.0832 238.0832 (210)
Space heating fuel (main heating system)
307.1916 221.9449 152.1086 50.1158 8.5764 0.0000 0.0000 0.0000 0.0000 86.9207 211.6956 317.9070 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement
199.1470 175.1861 183.1765 163.0857 159.0075 140.9137 134.2240 148.8136 149.0297 169.1653 180.2831 193.9777 (64)

Efficiency of water heater 270.4650 (216)
(217)m 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 (217)
Fuel for water heating, kWh/month
73.6313 64.7722 67.7265 60.2982 58.7904 52.1005 49.6271 55.0214 55.1013 62.5461 66.6567 71.7201 (219)
Water heating fuel used 737.9919 (219)
Space cooling fuel requirement
(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 26.2873 30.3701 23.4600 0.0000 0.0000 0.0000 0.0000 (221)
Cooling 80.1174 (221)
Annual totals kWh/year
Space heating fuel - main system 1356.4606 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 0.8250)
mechanical ventilation fans (SFP = 0.8250) 298.7292 (230a)
Total electricity for the above, kWh/year 298.7292 (231)
Electricity for lighting (calculated in Appendix L) 418.2926 (232)
Energy saving/generation technologies (Appendices M ,N and Q)
PV Unit 0 (0.80 * 0.66 * 951 * 0.80) = -401.5402 -401.5402 (233)
Total delivered energy for all uses 2490.0514 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 1356.4606 0.5190 704.0030 (261)
Space heating - secondary 0.0000 0.5190 0.0000 (263)
Water heating (other fuel) 737.9919 0.5190 383.0178 (264)
Space and water heating 1087.0208 (265)
Space cooling 80.1174 0.5190 41.5809 (266)
Pumps and fans 298.7292 0.5190 155.0405 (267)
Energy for lighting 418.2926 0.5190 217.0939 (268)
Energy saving/generation technologies
PV Unit -401.5402 0.5190 -208.3994 (269)
Total CO02, kg/year 1292.3367 (272)
Dwelling Carbon Dioxide Emission Rate (DER) 12.1900 (273)
16 CO2 EMISSIONS ASSOCIATED WITH APPLIANCES AND COOKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES
DER 12.1900 zC1
Total Floor Area TFA 106.0000
Assumed number of occupants N 2.7886
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014

CO2 emission factor in Table 12 for electricity displaced from grid EF 0.5190
CO2 emissions from appliances, equation (L14) 14.8524 zC2
CO2 emissions from cooking, equation (L16) 1.7540 zC3
Total CO2 emissions 28.7964 zC4
Residual CO2 emissions offset from biofuel CHP 0.0000 zC5
Additional allowable electricity generation, kWh/m?/year 0.0000 ZC6
Resulting CO2 emissions offset from additional allowable electricity generation 0.0000 zcC7
28.7964 zC8

Net CO2 emissions
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF TARGET EMISSION

09 Jan

SAP 2012 WORKSHEET FOR New Build (As Designed)

(Version 9.92,

January 2014)

CALCULATION OF TARGET EMISSIONS 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 106.0000 (1b) b3 2.8000 (2b) = 296.8000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1ld)+(le)...(1n) 106.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 296.8000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 4 * 10 = 40.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 40.0000 / (5) = 0.1348 (8)
Pressure test Yes
Measured/design AP50 5.0000
Infiltration rate 0.3848 (18)
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.2693 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.3434 0.3367 0.3299 0.2963 0.2895 0.2559 0.2559 0.2491 0.2693 0.2895 0.3030 0.3165 (22b)
Effective ac 0.5590 0.5567 0.5544 0.5439 0.5419 0.5327 0.5327 0.5310 0.5363 0.5419 0.5459 0.5501 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value A x U K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
TER Opening Type (Uw = 1.40) 26.5100 1.3258 35.1458 27)
Heat Loss Floor 2 74.2000 0.1300 9.6460 (28a)
Heat Loss Floor 1 31.8000 0.1300 4.1340 (28b)
External Wall 1 75.0200 29.5200 45.5000 0.1800 8.1900 (29a)
Total net area of external elements Aum(A, m2) 178.0100 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 57.1158 (33)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35
Thermal bridges (User defined value 0.050 * total exposed area) 8.9005 (36)
Total fabric heat loss (33) + (36) = 66.0163 (37
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 54.7472 54.5230 54.3031 53.2707 53.0775 52.1782 52.1782 52.0117 52.5246 53.0775 53.4683 53.8768 (38)
Heat transfer coeff
120.7636 120.5393 120.3195 119.2870 119.0938 118.1946 118.1946 118.0280 118.5409 119.0938 119.4846 119.8932 (39
Average = Sum(39)m / 12 = 119.2861 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 1.1393 1.1372 1.1351 1.1253 1.1235 1.1150 1.1150 1.1135 1.1183 1.1235 1.1272 1.1311 (40
HLP (average) 1.1253 (40
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7886 (42)
Average daily hot water use (litres/day) 100.4283 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
110.4712 106.4540 102.4369 98.4198 94.4026 90.3855 90.3855 94.4026 98.4198 102.4369 106.4540 110.4712 (44
Energy conte 163.8256 143.2829 147.8551 128.9037 123.6861 106.7317 98.9026 113.4922 114.8477 133.8439 146.1011 158.6563 (45)
Energy content (annual) Total = Sum(45)m = 1580.1288 (45
Distribution loss (46)m = 0.15 x (45)m
24.5738 21.4924 22.1783 19.3355 18.5529 16.0098 14.8354 17.0238 17.2272 20.0766 21.9152 23.7984 (46)
Water storage loss:
Store volume 150.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 1.3938 (48)
Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 0.7527 (55)
Total storage loss
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF ET EMISSION 09 Jan
23.3325 21.0745 23.3325 22.5798 23.3325 22.5798 23.3325 23.3325 22.5798 23.3325 22.5798 23.3325 (56)
If cylinder contains dedicated solar storage
23.3325 21.0745 23.3325 22.5798 23.3325 22.5798 23.3325 23.3325 22.5798 23.3325 22.5798 23.3325 (57)
Primary loss 23.2624 21.0112 23.2624 22.5120 23.2624 22.5120 23.2624 23.2624 22.5120 23.2624 22.5120 23.2624 (59
Total heat required for water heating calculated for each month
210.4205 185.3686 194.4500 173.9955 170.2810 151.8236 145.4975 160.0871 159.9395 180.4388 191.1929 205.2512 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
210.4205 185.3686 194.4500 173.9955 170.2810 151.8236 145.4975 160.0871 159.9395 180.4388 191.1929 205.2512 (64
Total per year (kWh/year) = Sum(64)m = 2128.7462 (64)
Heat gains from water heating, kWh/month
91.7479 81.3101 86.4377 78.9339 78.4016 71.5618 70.1610 75.0121 74.2603 81.7790 84.6521 90.0291 (65)
Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%9a), also see Table 5
23.6855 21.0372 17.1086 12.9523 9.6820 8.1740 8.8323 11.4805 15.4091 19.5654 22.8357 24.3438 (67)
Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
265.6788 268.4357 261.4884 246.6983 228.0285 210.4816 198.7591 196.0022 202.9495 217.7396 236.4094 253.9563 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5
36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 (69
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70
Losses e.g. evaporation (negative values) (Table 5)
-111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 (71)
Water heating gains (Table 5)
123.3171 120.9972 116.1798 109.6305 105.3784 99.3913 94.3025 100.8227 103.1393 109.9180 117.5723 121.0069 (72)
Total internal gains
480.5098 478.2986 462.6052 437.1095 410.9174 385.8753 369.7223 376.1338 389.3264 415.0514 444.6458 467.1354 (73)
Solar gains
[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor W
W/m2 or Table 6b or Table 6c Table 6d
Northeast 20.6100 11.2829 0.6300 0.7000 0.7700 71.0677 (75
Southeast 5.9000 36.7938 0.6300 0.7000 0.7700 66.3436 (77)
Solar gains 137.4113 257.6680 415.2539 619.6166 789.9498 826.4326 779.2095 645.6823 485.0070 301.6839 168.8858 114.8137 (83
Total gains 617.9210 735.9665 877.8591 1056.7261 1200.8672 1212.3079 1148.9317 1021.8161 874.3334 716.7353 613.5317 581.9492 (84
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 60.9547 61.0681 61.1797 61.7092 61.8093 62.2796 62.2796 62.3675 62.0976 61.8093 61.6072 61.3973
alpha 5.0636 5.0712 5.0786 5.1139 5.1206 5.1520 5.1520 5.1578 5.1398 5.1206 5.1071 5.0932
util living area
0.9983 0.9954 0.9846 0.9361 0.8010 0.6021 0.4484 0.5216 0.8080 0.9735 0.9961 0.9987 (86)
MIT 19.7573 19.9271 20.2179 20.5958 20.8703 20.9764 20.9957 20.9911 20.9007 20.5185 20.0661 19.7260 (87
Th 2 19.9689 19.9706 19.9723 19.9802 19.9817 19.9886 19.9886 19.9898 19.9859 19.9817 19.9787 19.9755 (88)
util rest of house
0.9977 0.9939 0.9791 0.9143 0.7448 0.5161 0.3476 0.4121 0.7306 0.9605 0.9945 0.9983 (89)
MIT 2 18.3101 18.5591 18.9815 19.5168 19.8619 19.9740 19.9871 19.9864 19.9090 19.4224 18.7686 18.2691 (90)
Living area fraction fLA = Living area / (4) = 0.5218 (91)
MIT 19.0652 19.2730 19.6267 20.0798 20.3881 20.4970 20.5134 20.5106 20.4264 19.9943 19.4456 19.0293 (92)
Temperature adjustment 0.0000
adjusted MIT 19.0652 19.2730 19.6267 20.0798 20.3881 20.4970 20.5134 20.5106 20.4264 19.9943 19.4456 19.0293 (93)
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9969 0.9925 0.9768 0.9168 0.7686 0.5603 0.4004 0.4694 0.7669 0.9607 0.9934 0.9977 (94)
Useful gains 616.0316 730.4264 857.5355 968.7900 923.0418 679.2975 459.9839 479.6477 670.4968 688.5501 609.4522 580.6222 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)
Heat loss rate W
1783.1019 1732.5061 1579.3928 1333.6057 1034.6971 696.9947 462.5381 485.1712 749.9409 1118.8068 1475.1092 1777.9324 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh
868.3004 673.3976 537.0618 262.6673 83.0716 0.0000 0.0000 0.0000 0.0000 320.1110 623.2730 890.7988 (98
Space heating 4258.6813 (98
Space heating per m2 (98) / (4) = 40.1762 (99
8c. Space cooling requirement
Not applicable
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF TARGET EMISSION

09 Jan

9a. Energy requirements - Individual heating systems, including micro-CHP

Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 93.5000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 4554.7394 (211)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating requirement

868.3004 673.3976 537.0618 262.6673 83.0716 0.0000 0.0000 0.0000 0.0000 320.1110 623.2730 890.7988 (98)

-

Space heating efficiency (main heating system 1)

93.5000 93.5000 93.5000 93.5000 93.5000 0.0000 0.0000 0.0000 0.0000 93.5000 93.5000 93.5000 (210)
Space heating fuel (main heating system)
928.6635 720.2113 574.3976 280.9276 88.8466 0.0000 0.0000 0.0000 0.0000 342.3647 666.6021 952.7260 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement

210.4205 185.3686 194.4500 173.9955 170.2810 151.8236 145.4975 160.0871 159.9395 180.4388 191.1929 205.2512 (64)
Efficiency of water heater 79.8000 (216)
(217)m 88.1933 87.9543 87.3854 85.9100 83.0184 79.8000 79.8000 79.8000 79.8000 86.3274 87.7383 88.2833 (217)
Fuel for water heating, kWh/month

238.5901 210.7555 222.5201 202.5324 205.1125 190.2551 182.3277 200.6104 200.4255 209.0169 217.9126 232.4916 (219)

Water heating fuel used 2512.5504 (219)
Annual totals kWh/year

Space heating fuel - main system 4554.7394 (211)
Space heating fuel - secondary 0.0000 (215)

Electricity for pumps and fans:

central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 75.0000 (231)
Electricity for lighting (calculated in Appendix L) 418.2926 (232)
Total delivered energy for all uses 7560.5824 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP

Energy Emission factor Emissions

kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 4554.7394 0.2160 983.8237 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2512.5504 0.2160 542.7109 (264)
Space and water heating 1526.5346 (265)
Pumps and fans 75.0000 0.5190 38.9250 (267)
Energy for lighting 418.2926 0.5190 217.0939 (268)
Total CO2, kg/m2/year 1782.5535 (272)
Emissions per m2 for space and water heating 14.4013 (272a)

Fuel factor (electricity) 1.5500
Emissions per m2 for lighting 2.0481 (272b)
Emissions per m2 for pumps and fans 0.3672 (272c)
Target Carbon Dioxide Emission Rate (TER) = (14.4013 * 1.55) + 2.0481 + 0.3672, rounded to 2 d.p. 24.7400 (273)

Regs Region: England

Elmhurst Energy Systems
Page 9 of 9 SAP2012 Calculator (Design
System) version 4.12r02




FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

|A2-F2+PV IEMEEERTE | 24/07/2020 |
[AZ-F2+PV [ Prop Type Ref | |
Reference
|01, Tottenham Court Road, London, London, W1T 7QZ |
[ 927 |IEENEEEEN
Cenvironmental [ IV % oereer | 55.47 |
[ or1 |
T o oree<Tree | 15.87 |

Assessor Details Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641,

T613-0001
mwickramaratna@wppgroup.co.uk
|CO-RE, 4650 |
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

REG

cument

LATIONS COMPLIANCE REPORT - Approved A, 2013 Edition, England

REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2013 Edition, England

DWELLING AS DESIGNED
Mid-floor flat, total floor area 106 m?

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

la TER and DER

Fuel for main heating:Electricity

Fuel factor:1.55 (electricity)

Target Carbon Dioxide Emission Rate (TER) 21.06 kgCOll/m?
Dwelling Carbon Dioxide Emission Rate (DER) 9.38 kgCOLl/m?0K
1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE)41.8 kWh/m?/yr
Dwelling Fabric Energy Efficiency (DFEE)35.1 kWh/m?/yrOK

2 Fabric U-values

Element Average Highest

External wall 0.13 (max. 0.30) 0.13 (max. 0.70) OK
Party wall 0.00 (max. 0.20) - OK
Floor (no floor)

Roof (no roof)

Openings 1.30 (max. 2.00) 1.30 (max. 3.30) OK
2a Thermal bridging

Thermal bridging calculated using default y-value of 0.15

3 Air permeability

Alr permeability at 50 pascals: 3.00 (design value

Maximum 10.0 OK

4 Heating efficiency
Main heating system:
Panasonic WH-ADC0309G3ESUK + WH-UDO7FES

Heat pump with radiators or underfloor - Electric

Secondary heating system: None
5 Cylinder insulation

Hot water storage No cylinder

6 Controls

Space heating controls: Time and temperature zone control OK

Hot water controls: No cylinder

7 Low energy lights
Percentage of fixed lights with low-energy fittings:100%
Minimum 75% OK

8 Mechanical ventilation
Continuous supply and extract system

Specific fan power: 0.66

Maximum 1.5 OK
MVHR efficiency: 85%

Minimum: 70% OK
9 Summertime temperature

Overheating risk (Thames Valley): Medium OK
Based on:

Overshading: Average

Windows facing North East:
Windows facing South East:
Air change rate:
Blinds/curtains:

20.83 m?, No overhang

5.96 m?, No overhang

3.00 ach

Light-coloured venetian blind,

closed 50% of daylight hours

10 Key features
External wall U-value
Party wall U-value
Party wall U-value
Party wall U-value
Air permeability
Photovoltaic array

.13 W/m2K
.00 W/m2K
.00 W/m2K
.00 W/m2K
.0 m*/m2h
.66 kW

cwoooo
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGU

IONS COMPLIANCE

SAP 2012 WORKSHEET FOR New Build (As Designed)

(Version 9.92,

January 2014)

Jan

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 106.0000 (1b) b3 2.8000 (2b) = 296.8000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1ld)+(le)...(1n) 106.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 296.8000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 0 * 10 = 0.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 0.0000 / (5) = 0.0000 (8)
Pressure test Yes
Measured/design AP50 3.0000
Infiltration rate 0.1500 (18)
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.1050 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.1339 0.1313 0.1286 0.1155 0.1129 0.0998 0.0998 0.0971 0.1050 0.1129 0.1181 0.1234 (22b)
Balanced mechanical ventilation with heat recovery
If mechanical ventilation: 0.5000 (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 72.2500 (23c)
Effective ac 0.2726 0.2700 0.2674 0.2543 0.2516 0.2385 0.2385 0.2359 0.2438 0.2516 0.2569 0.2621 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value AxU K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Opening Type 1 (Uw = 1.30) 26.7900 1.2357 33.1055 (27)
External Wall 1 72.3200 26.7900 45.5300 0.1300 5.9189 (29a)
Total net area of external elements Aum(A, m2) 72.3200 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 39.0244 (33)
Party Wall 1 15.0400 0.0000 0.0000 (32)
Party Wall 2 28.4800 0.0000 0.0000 (32)
Party Wall 3 43.5400 0.0000 0.0000 (32)
Party Floor 1 106.0000 (32d)
Party Ceilings 1 106.0000 (32b)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area) 10.8480 (36)
Total fabric heat loss (33) + (36) = 49.8724 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 26.7020 26.4449 26.1878 24,9023 24.6452 23.3596 23.3596 23.1025 23.8739 24.6452 25.1594 25.6736 (38)
Heat transfer coeff
76.5744 76.3173 76.0602 74.7747 74.5176 73.2321 73.2321 72.9750 73.7463 74.5176 75.0318 75.5460 (39
Average = Sum(39)m / 12 = 74.7104 (39
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.7224 0.7200 0.7175 0.7054 0.7030 0.6909 0.6909 0.6884 0.6957 0.7030 0.7078 0.7127 (40)
HLP (average) 0.7048 (40
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7886 (42)
Average daily hot water use (litres/day) 100.4283 (43
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
110.4712 106.4540 102.4369 98.4198 94.4026 90.3855 90.3855 94.4026 98.4198 102.4369 106.4540 110.4712 (44
Energy conte 163.8256 143.2829 147.8551 128.9037 123.6861 106.7317 98.9026 113.4922 114.8477 133.8439 146.1011 158.6563 (45
Energy content (annual) Total = Sum(45)m = 1580.1288 (45
Distribution loss (46)m = 0.15 x (45)m
Regs Region: England
Elmhurst Energy Systems
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan
24.5738 21.4924 22.1783 19.3355 18.5529 16.0098 14.8354 17.0238 17.2272 20.0766 21.9152 23.7984 (46)
Water storage loss:
Store volume 184.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 2.1100 (48)
Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 1.1394 (55)

Total storage loss
35.3214 31.9032 35.3214 34.1820 35.3214 34.1820 35.3214 35.3214 34.1820 35.3214 34.1820 35.3214 (56)
If cylinder contains dedicated solar storage
35.3214 31.9032 35.3214 34.1820 35.3214 34.1820 35.3214 35.3214 34.1820 35.3214 34.1820 35.3214 (57)
Primary loss 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (59)
Total heat required for water heating calculated for each month
199.1470 175.1861 183.1765 163.0857 159.0075 140.9137 134.2240 148.8136 149.0297 169.1653 180.2831 193.9777 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
199.1470 175.1861 183.1765 163.0857 159.0075 140.9137 134.2240 148.8136 149.0297 169.1653 180.2831 193.9777 (64)
Total per year (kWh/year) = Sum(64)m = 1996.0098 (64)
Heat gains from water heating, kWh/month
54.4720 47.6416 49.1618 42.8605 41.1256 35.4883 32.8851 37.7362 38.1869 44.5031 48.5786 52.7532 (65)

5. Internal gains (see Table 5 and 5a)

Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%a), also see Table 5

23.6855 21.0372 17.1086 12.9523 9.6820 8.1740 8.8323 11.4805 15.40091 19.5654 22.8357 24.3438 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
265.6788 268.4357 261.4884 246.6983 228.0285 210.4816 198.7591 196.0022 202.9495 217.7396 236.4094 253.9563 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5
36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 (69)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
-111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 (71)
Water heating gains (Table 5)
73.2151 70.8952 66.0777 59.5284 55.2764 49.2893 44.2004 50.7206 53.0373 59.8160 67.4703 70.9049 (72)
Total internal gains
427.4077 425.1965 409.5031 384.0075 357.8154 332.7733 316.6202 323.0318 336.2244 361.9494 391.5438 414.0334 (73)

6. Solar gains

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor w
W/m2 or Table 6b or Table 6c Table 6d
Northeast 20.8300 11.2829 0.6000 0.9000 0.7700 87.9506 (75)
Southeast 5.9600 36.7938 0.6000 0.9000 0.7700 82.0632 (77)

Solar gains 170.0137 318.8098 513.8062 766.6946 977.4780 1022.6287 964.1919 798.9546 600.1219 373.2749 208.9573 142.0538 (83)
Total gains 597.4215 744.0064 923.3093 1150.7021 1335.2934 1355.4019 1280.8121 1121.9864 936.3463 735.2243 600.5011 556.0872 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 96.1302 96.4540 96.7801 98.4439 98.7836 100.5176 100.5176 100.8717 99.8167 98.7836 98.1066 97.4388
alpha 7.4087 7.4303 7.4520 7.5629 7.5856 7.7012 7.7012 7.7248 7.6544 7.5856 7.5404 7.4959
util living area

0.9981 0.9904 0.9443 0.7550 0.5173 0.3457 0.2516 0.2992 0.5411 0.9054 0.9933 0.9988 (86)
Tweekday 19.4333 19.7005 20.0545 20.3004 20.3363 20.3489 20.3489 20.3510 20.3432 20.2246 19.7724 19.3944
Tweekend 20.5761 20.6943 20.8564 20.9776 20.9986 20.9999 21.0000 21.0000 20.9986 20.9318 20.7219 20.5558
24 / 16 0 0 0 0 0 0 0 0 0 0 0 0
24 /9 0 0 0 0 0 0 0 0 0 0 0 0
16 /9 0 0 0 0 0 0 0 0 0 0 0 0
MIT 20.3457 20.5272 20.7783 20.9650 20.9978 20.9999 21.0000 21.0000 20.9979 20.8948 20.5658 20.3145 (87)
Th 2 20.3211 20.3232 20.3254 20.3360 20.3382 20.3489 20.3489 20.3511 20.3446 20.3382 20.3339 20.3296 (88)
util rest of house

0.9975 0.9876 0.9306 0.7212 0.4811 0.3106 0.2143 0.2570 0.4907 0.8777 0.9910 0.9985 (89)
Tweekday 19.4333 19.7005 20.0545 20.3004 20.3363 20.3489 20.3489 20.3510 20.3432 20.2246 19.7724 19.3944
Tweekend 19.4333 19.7005 20.0545 20.3004 20.3363 20.3489 20.3489 20.3510 20.3432 20.2246 19.7724 19.3944
MIT 2 19.4333 19.7005 20.0545 20.3004 20.3363 20.3489 20.3489 20.3510 20.3432 20.2246 19.7724 19.3944 (90)
Living area fraction fLA = Living area / (4) = 0.5223 (91
MIT 19.9098 20.1322 20.4325 20.6475 20.6818 20.6889 20.6889 20.6900 20.6851 20.5746 20.1867 19.8749 (92)
Temperature adjustment 0.0000

adjusted MIT 19.9098 20.1322 20.4325 20.6475 20.6818 20.6889 20.6889 20.6900 20.6851 20.5746 20.1867 19.8749 (93)

8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9971 0.9866 0.9330 0.7374 0.4999 0.3289 0.2338 0.2790 0.5170 0.8883 0.9903 0.9982 (94)
Useful gains 595.6627 734.0521 861.4369 848.4776 667.5247 445.8441 299.4387 313.0479 484.0851 653.0887 594.6928 555.0645 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W
1195.3121 1162.4827 1059.7100 878.4150 669.3002 445.9014 299.4419 313.0597 485.6257 743.2860 981.9197 1184.1777 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan

Space heating kWh

446.1391 287.9054 147.5152 21.5549 1.3210 0.0000 0.0000 0.0000 0.0000 67.1068 278.8033 468.0602 (98)
Space heating 1718.4060 (98)
Space heating per m2 (98) / (4) = 16.2114 (99)

8c. Space cooling requirement

Calculated for June, July and August. See Table 10b

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ext. temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000
Heat loss rate W
0.0000 0.0000 0.0000 0.0000 0.0000 688.3813 541.9172 554.6097 0.0000 0.0000 0.0000 0.0000 (100)
Utilisation 0.0000 0.0000 0.0000 0.0000 0.0000 0.9994 0.9998 0.9996 0.0000 0.0000 0.0000 0.0000 (101)
Useful loss 0.0000 0.0000 0.0000 0.0000 0.0000 687.9759 541.8315 554.3678 0.0000 0.0000 0.0000 0.0000 (102)
Total gains 0.0000 0.0000 0.0000 0.0000 0.0000 1689.4472 1600.2051 1416.0967 0.0000 0.0000 0.0000 0.0000 (103)
Month fracti 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 (103a)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 721.0593 787.4300 641.1262 0.0000 0.0000 0.0000 0.0000 (104)
Space cooling 2149.6156 (104)
Cooled fraction fC = cooled area / (4) = 0.6920 (105)
Intermittency factor (Table 10b)
0.0000 0.0000 0.0000 0.0000 0.0000 0.2500 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (106)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 124.7399 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (107)
Space cooling 124.7399 (107)
Space cooling per m2 1.1768 (108)
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 206.8966 (206)
Efficiency of secondary/supplementary heating system, % 100.0000 (208)
Space heating requirement 830.5625 (211)
Cooling System Energy Efficiency Ratio (see Table 10c) 4.0500 (209)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
446.1391 287.9054 147.5152 21.5549 1.3210 0.0000 0.0000 0.0000 0.0000 67.1068 278.8033 468.0602 (98)
Space heating efficiency (main heating system 1)
206.8966 206.8966 206.8966 206.8966 206.8966 0.0000 0.0000 0.0000 0.0000 206.8966 206.8966 206.8966 (210)
Space heating fuel (main heating system)
215.6338 139.1542 71.2990 10.4182 0.6385 0.0000 0.0000 0.0000 0.0000 32.4349 134.7549 226.2290 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement
199.1470 175.1861 183.1765 163.0857 159.0075 140.9137 134.2240 148.8136 149.0297 169.1653 180.2831 193.9777 (64)

Efficiency of water heater 270.4650 (216)
(217)m 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 (217)
Fuel for water heating, kWh/month
73.6313 64.7722 67.7265 60.2982 58.7904 52.1005 49.6271 55.0214 55.1013 62.5461 66.6567 71.7201 (219)
Water heating fuel used 737.9919 (219)
Space cooling fuel requirement
(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 30.8000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (221)
Cooling 30.8000 (221)
Annual totals kWh/year
Space heating fuel - main system 830.5625 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 0.8250)
mechanical ventilation fans (SFP = 0.8250) 298.7292 (230a)
Total electricity for the above, kWh/year 298.7292 (231)
Electricity for lighting (calculated in Appendix L) 418.2926 (232)
Energy saving/generation technologies (Appendices M ,N and Q)
PV Unit 0 (0.80 * 0.66 * 951 * 0.80) = -401.5402 -401.5402 (233)
Total delivered energy for all uses 1914.8360 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 830.5625 0.5190 431.0619 (261)
Space heating - secondary 0.0000 0.5190 0.0000 (263)
Water heating (other fuel) 737.9919 0.5190 383.0178 (264)
Space and water heating 814.0797 (265)
Space cooling 30.8000 0.5190 15.9852 (266)
Pumps and fans 298.7292 0.5190 155.0405 (267)
Energy for lighting 418.2926 0.5190 217.0939 (268)
Energy saving/generation technologies
PV Unit -401.5402 0.5190 -208.3994 (269)
Total CO02, kg/year 993.7999 (272)
Dwelling Carbon Dioxide Emission Rate (DER) 9.3800 (273)
16 CO2 EMISSIONS ASSOCIATED WITH APPLIANCES AND COOKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES
DER 9.3800 zCl
Total Floor Area TFA 106.0000
Assumed number of occupants N 2.7886
CO2 emission factor in Table 12 for electricity displaced from grid EF 0.5190
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014

CO2 emissions from appliances, equation (L14) 14.8524 zC2
CO2 emissions from cooking, equation (L16) 1.7540 zC3
Total CO2 emissions 25.9864 zC4
Residual CO2 emissions offset from biofuel CHP 0.0000 zC5
Additional allowable electricity generation, kWh/m?/year 0.0000 zCé6
Resulting CO2 emissions offset from additional allowable electricity generation 0.0000 zcC7
Net CO2 emissions 25.9864 zC8
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF TARGET EMISSION

09 Jan

SAP 2012 WORKSHEET FOR New Build
CALCULATION OF TARGET EMISSIONS

(As Designed) (Version 9.92,

09 Jan 2014

January 2014)

1. Overall dwelling dimensions

Area Storey height Volume
(m2) (m) (m3)
Ground floor 106.0000 (1b) b3 2.8000 (2b) = 296.8000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 106.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 296.8000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 4 * 10 = 40.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 40.0000 / (5) = 0.1348 (8)
Pressure test Yes
Measured/design AP50 5.0000
Infiltration rate 0.3848 (18
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.2693 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.3434 0.3367 0.3299 0.2963 0.2895 0.2559 0.2559 0.2491 0.2693 0.2895 0.3030 0.3165 (22b)
Effective ac 0.5590 0.5567 0.5544 0.5439 0.5419 0.5327 0.5327 0.5310 0.5363 0.5419 0.5459 0.5501 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value A x U K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
TER Opening Type (Uw = 1.40) 26.5000 1.3258 35.1326 27)
External Wall 1 72.3200 26.7900 45.5300 0.1800 8.1954 (29a)
Total net area of external elements Aum(A, m2) 72.0300 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 43.3280 (33)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (User defined value 0.050 * total exposed area) 3.6015 (36)
Total fabric heat loss (33) + (36) = 46.9295 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 54.7472 54.5230 54.3031 53.2707 53.0775 52.1782 52.1782 52.0117 52.5246 53.0775 53.4683 53.8768 (38)
Heat transfer coeff
101.6767 101.4524 101.2326 100.2001 100.0070 99.1077 99.1077 98.9412 99.4541 100.0070 100.3978 100.8063 (39)
Average = Sum(39)m / 12 = 100.1992 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.9592 0.9571 0.9550 0.9453 0.9435 0.9350 0.9350 0.9334 0.9382 0.9435 0.9471 0.9510 (40)
HLP (average) 0.9453 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7886 (42)
Average daily hot water use (litres/day) 100.4283 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
110.4712 106.4540 102.4369 98.4198 94.4026 90.3855 90.3855 94.4026 98.4198 102.4369 106.4540 110.4712 (44)
Energy conte 163.8256 143.2829 147.8551 128.9037 123.6861 106.7317 98.9026 113.4922 114.8477 133.8439 146.1011 158.6563 (45)
Energy content (annual) Total = Sum(45)m = 1580.1288 (45)
Distribution loss (46)m = 0.15 x (45)m
24.5738 21.4924 22.1783 19.3355 18.5529 16.0098 14.8354 17.0238 17.2272 20.0766 21.9152 23.7984 (46)
Water storage loss:
Store volume 150.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 1.3938 (48)
Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 0.7527 (55)
Total storage loss
23.3325 21.0745 23.3325 22.5798 23.3325 22.5798 23.3325 23.3325 22.5798 23.3325 22.5798 23.3325 (56)
If cylinder contains dedicated solar storage
Regs Region: England
Elmhurst Energy Systems
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF ET EMISSION 09 Jan
23.3325 21.0745 23.3325 22.5798 23.3325 22.5798 23.3325 23.3325 22.5798 23.3325 22.5798 23.3325 (57
Primary loss 23.2624 21.0112 23.2624 22.5120 23.2624 22.5120 23.2624 23.2624 22.5120 23.2624 22.5120 23.2624 (59)
Total heat required for water heating calculated for each month
210.4205 185.3686 194.4500 173.9955 170.2810 151.8236 145.4975 160.0871 159.9395 180.4388 191.1929 205.2512 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63
Output from w/h
210.4205 185.3686 194.4500 173.9955 170.2810 151.8236 145.4975 160.0871 159.9395 180.4388 191.1929 205.2512 (64
Total per year (kWh/year) = Sum(64)m = 2128.7462 (64
Heat gains from water heating, kWh/month
91.7479 81.3101 86.4377 78.9339 78.4016 71.5618 70.1610 75.0121 74.2603 81.7790 84.6521 90.0291 (65)
Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%9a), also see Table 5
23.6855 21.0372 17.1086 12.9523 9.6820 8.1740 8.8323 11.4805 15.4091 19.5654 22.8357 24.3438 (67)
Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
265.6788 268.4357 261.4884 246.6983 228.0285 210.4816 198.7591 196.0022 202.9495 217.7396 236.4094 253.9563 (68)
Cooking gains (calculated in Appendix L, equation L15 or Llb5a), also see Table 5
36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 (69)
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70
Losses e.g. evaporation (negative values) (Table 5)
-111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 (71)
Water heating gains (Table 5)
123.3171 120.9972 116.1798 109.6305 105.3784 99.3913 94.3025 100.8227 103.1393 109.9180 117.5723 121.0069 (72)
Total internal gains
480.5098 478.2986 462.6052 437.1095 410.9174 385.8753 369.7223 376.1338 389.3264 415.0514 444.6458 467.1354 (73)
6. Solar gains
[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor W
W/m2 or Table 6b or Table 6c Table 6d
Northeast 20.6000 11.2829 0.6300 0.7000 0.7700 71.0332 (75)
Southeast 5.9000 36.7938 0.6300 0.7000 0.7700 6.3436 (77
Solar gains 137.3768 257.5978 415.1274 619.4089 789.6706 826.1350 778.9310 645.4604 484.8529 301.5981 168.8425 114.7856 (83)
Total gains 617.8866 735.8964 877.7326 1056.5184 1200.5880 1212.0103 1148.6533 1021.5942 874.1793 716.6496 613.4883 581.9210 (84)
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 72.3972 72.5573 72.7148 73.4641 73.6060 74.2738 74.2738 74.3989 74.0152 73.6060 73.3195 73.0223
alpha 5.8265 5.8372 5.8477 5.8976 5.9071 5.9516 5.9516 5.9599 5.9343 5.9071 5.8880 5.8682
util living area
0.9982 0.9947 0.9795 0.9068 0.7280 0.5180 0.3789 0.4435 0.7357 0.9627 0.9955 0.9988 (86)
MIT 20.0076 20.1723 20.4414 20.7659 20.9485 20.9940 20.9992 20.9981 20.9603 20.6776 20.2780 19.9774 (87
Th 2 20.1175 20.1192 20.1210 20.1292 20.1307 20.1379 20.1379 20.1392 20.1351 20.1307 20.1276 20.1244 (88
util rest of house
0.9977 0.9930 0.9729 0.8805 0.6739 0.4506 0.3051 0.3616 0.6617 0.9465 0.9938 0.9983 (89)
MIT 2 18.7841 19.0255 19.4147 19.8665 20.0848 20.1342 20.1376 20.1384 20.1057 19.7601 19.1867 18.7451 (90)
Living area fraction fLA = Living area / (4) = 0.5223 (91)
MIT 19.4231 19.6244 19.9509 20.3362 20.5358 20.5833 20.5876 20.5874 20.5520 20.2393 19.7567 19.3887 (92)
Temperature adjustment 0.0000
adjusted MIT 19.4231 19.6244 19.9509 20.3362 20.5358 20.5833 20.5876 20.5874 20.5520 20.2393 19.7567 19.3887 (93)
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9970 0.9918 0.9713 0.8873 0.6999 0.4857 0.3437 0.4044 0.6987 0.9489 0.9928 0.9979 (94)
Useful gains 616.0602 729.8602 852.5616 937.4995 840.2699 588.6572 394.7475 413.1700 610.8182 680.0167 609.0993 580.6842 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96
Heat loss rate W
1537.6619 1493.8287 1361.6670 1145.9124 883.6455 592.9877 395.2005 414.3083 641.6771 963.9987 1270.7019 1531.1169 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh
685.6716 513.3868 378.7744 150.0573 32.2715 0.0000 0.0000 0.0000 0.0000 211.2826 476.3539 707.1220 (98)
Space heating 3154.9201 (98)
Space heating per m2 (98) / (4) = 29.7634 (99)
8c. Space cooling requirement
Not applicable
9a. Energy requirements - Individual heating systems, including micro-CHP
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Desig

ned)

ULATION OF TARGET EMISSION

09 Jan

Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 93.5000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 3374.2461 (211)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
685.6716 513.3868 378.7744 150.0573 32.2715 0.0000 0.0000 0.0000 0.0000 211.2826 476.3539 707.1220 (98)
Space heating efficiency (main heating system 1)
93.5000 93.5000 93.5000 93.5000 93.5000 0.0000 0.0000 0.0000 0.0000 93.5000 93.5000 93.5000 (210)
Space heating fuel (main heating system)
733.3386 549.0768 405.1063 160.4891 34.5149 0.0000 0.0000 0.0000 0.0000 225.9707 509.4694 756.2802 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)
Water heating
Water heating requirement
210.4205 185.3686 194.4500 173.9955 170.2810 151.8236 145.4975 160.0871 159.9395 180.4388 191.1929 205.2512 (64)
Efficiency of water heater 79.8000 (216)
(217)m 87.7375 87.3914 86.5627 84.4220 81.3321 79.8000 79.8000 79.8000 79.8000 85.2355 87.1530 87.8501 (217)
Fuel for water heating, kWh/month
239.8295 212.1130 224.6348 206.1020 209.3652 190.2551 182.3277 200.6104 200.4255 211.6943 219.3761 233.6381 (219)
Water heating fuel used 2530.3718 (219)
Annual totals kWh/year
Space heating fuel - main system 3374.2461 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 75.0000 (231)
Electricity for lighting (calculated in Appendix L) 418.2926 (232)
Total delivered energy for all uses 6397.9105 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 3374.2461 0.2160 728.8372 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2530.3718 0.2160 546.5603 (264)
Space and water heating 1275.3975 (265)
Pumps and fans 75.0000 0.5190 38.9250 (267)
Energy for lighting 418.2926 0.5190 217.0939 (268)
Total CO02, kg/m2/year 1531.4163 (272)
Emissions per m2 for space and water heating 12.0321 (272a)
Fuel factor (electricity) 1.5500
Emissions per m2 for lighting 2.0481 (272b)
Emissions per m2 for pumps and fans 0.3672 (272c¢)
Target Carbon Dioxide Emission Rate (TER) = (12.0321 * 1.55) + 2.0481 + 0.3672, rounded to 2 d.p. 21.0600 (273)
Regs Region: England
Elmhurst Energy Systems
Page 9 of 9 SAP2012 Calculator (Design

System) version 4.12r02




FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

|A3-F2+PV IEMEEERTE | 24/07/2020 |
[A3-F2+PV [ Prop Type Ref | |
Reference

|01, Tottenham Court Road, London, London, W1T 7QZ |
[ o1 [N 102 |EEEEEEE m
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o | o I
T o oree<Tree | 13.27 |

Assessor Details Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641,

T613-0001
mwickramaratna@wppgroup.co.uk
|CO-RE, 4650 |
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

REG

cument

LATIONS COMPLIANCE REPORT - Approved A, 2013 Edition, England

REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2013 Edition, England

DWELLING AS DESIGNED
Mid-floor flat, total floor area 100 m?

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

la TER and DER

Fuel for main heating:Electricity

Fuel factor:1.55 (electricity)

Target Carbon Dioxide Emission Rate (TER) 21.99 kgCOll/m?
Dwelling Carbon Dioxide Emission Rate (DER) 10.23 kgCOLl/m?0OK
1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE)43.7 kWh/m?/yr
Dwelling Fabric Energy Efficiency (DFEE)37.9 kWh/m?/yrOK

2 Fabric U-values

Element Average Highest

External wall 0.13 (max. 0.30) 0.13 (max. 0.70) OK
Party wall 0.00 (max. 0.20) - OK
Floor 0.06 (max. 0.25) 0.06 (max. 0.70) OK
Roof (no roof)

Openings 1.30 (max. 2.00) 1.30 (max. 3.30) OK
2a Thermal bridging

Thermal bridging calculated using default y-value of 0.15

3 Air permeability

Alr permeability at 50 pascals: 3.00 (design value

Maximum 10.0 OK

4 Heating efficiency
Main heating system:
Panasonic WH-ADC0309G3ESUK + WH-UDO7FES

Heat pump with radiators or underfloor - Electric

Secondary heating system: None
5 Cylinder insulation

Hot water storage No cylinder

6 Controls

Space heating controls: Time and temperature zone control OK

Hot water controls: No cylinder

7 Low energy lights
Percentage of fixed lights with low-energy fittings:100%
Minimum 75% OK

8 Mechanical ventilation
Continuous supply and extract system

Specific fan power: 0.79

Maximum 1.5 OK
MVHR efficiency: 84%

Minimum: 70% OK

9 Summertime temperature

Overheating risk (Thames Valley): Medium OK
Based on:
Overshading: Average

Windows facing South East:
Windows facing South West:
Air change rate:
Blinds/curtains:

9.54 m?, No overhang

19.72 m?, No overhang

3.00 ach

Light-coloured venetian blind,

closed 50% of daylight hours

10 Key features
External wall U-value
Party wall U-value
Party wall U-value
Party wall U-value
Floor U-value

Alr permeability
Photovoltaic array

.13 W/m2K
.00 W/m2K
.00 W/m2K
.00 W/m2K
.11 W/m2K
.0 m*/m2h
.66 kW

cwooooo
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGU

IONS COMPLIANCE

SAP 2012 WORKSHEET FOR New Build (As Designed)

(Version 9.92,

January 2014)

Jan

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 100.0000 (1b) b3 2.8000 (2b) = 280.0000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1ld)+(le)...(1n) 100.0000 (4)
Dwelling volume (3a) +(3b)+(3c)+(3d)+(3e) ... (3n) = 280.0000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 0 * 10 = 0.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 0.0000 / (5) = 0.0000 (8)
Pressure test Yes
Measured/design AP50 3.0000
Infiltration rate 0.1500 (18)
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.1050 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.1339 0.1313 0.1286 0.1155 0.1129 0.0998 0.0998 0.0971 0.1050 0.1129 0.1181 0.1234 (22b)
Balanced mechanical ventilation with heat recovery
If mechanical ventilation: 0.5000 (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 71.4000 (23c)
Effective ac 0.2769 0.2743 0.2716 0.2585 0.2559 0.2428 0.2428 0.2401 0.2480 0.2559 0.2611 0.2664 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value AxU K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Opening Type 1 (Uw = 1.30) 29.2600 1.2357 36.1578 (27)
Heat Loss Floor 1 100.0000 0.0550 5.5000 (28a)
External Wall 1 73.6100 29.2600 44.3500 0.1300 5.7655 (29a)
Total net area of external elements Aum(A, m2) 173.6100 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 47.4233 (33)
Party Wall 1 17.8100 0.0000 0.0000 (32)
Party Wall 2 36.1200 0.0000 0.0000 (32)
Party Wall 3 22.9900 0.0000 0.0000 (32)
Party Ceilings 1 100.0000 (32b)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area) 26.0415 (36)
Total fabric heat loss (33) + (36) = 73.4648 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 25.5833 25.3407 25.0982 23.8854 23.6429 22.4301 22.4301 22.1876 22.9152 23.6429 24.1280 24.6131 (38)
Heat transfer coeff
99.0480 98.8055 98.5629 97.3502 97.1076 95.8949 95.8949 95.6523 96.3800 97.1076 97.5927 98.0778 (39
Average = Sum(39)m / 12 = 97.2896 (39
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.9905 0.9881 0.9856 0.9735 0.9711 0.9589 0.9589 0.9565 0.9638 0.9711 0.9759 0.9808 (40)
HLP (average) 0.9729 (40
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7395 (42)
Average daily hot water use (litres/day) 99.2637 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
109.1901 105.2196 101.2490 97.2785 93.3079 89.3374 89.3374 93.3079 97.2785 101.2490 105.2196 109.1901 (44
Energy conte 161.9258 141.6213 146.1405 127.4088 122.2518 105.4940 97.7557 112.1761 113.5159 132.2918 144.4068 156.8165 (45)
Energy content (annual) Total = Sum(45)m = 1561.8051 (45
Distribution loss (46)m = 0.15 x (45)m
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan
24.2889 21.2432 21.9211 19.1113 18.3378 15.8241 14.6634 16.8264 17.0274 19.8438 21.6610 23.5225 (46)
Water storage loss:
Store volume 184.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 2.1100 (48)
Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 1.1394 (55)
Total storage loss
35.3214 31.9032 35.3214 34.1820 35.3214 34.1820 35.3214 35.3214 34.1820 35.3214 34.1820 35.3214 (56)
If cylinder contains dedicated solar storage
35.3214 31.9032 35.3214 34.1820 35.3214 34.1820 35.3214 35.3214 34.1820 35.3214 34.1820 35.3214 (57
Primary loss 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (59)
Total heat required for water heating calculated for each month
197.2472 173.5245 181.4619 161.5908 157.5732 139.6760 133.0771 147.4975 147.6979 167.6132 178.5888 192.1379 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
197.2472 173.5245 181.4619 161.5908 157.5732 139.6760 133.0771 147.4975 147.6979 167.6132 178.5888 192.1379 (64)
Total per year (kWh/year) = Sum(64)m = 1977.6861 (64
Heat gains from water heating, kWh/month
53.8403 47.0891 48.5917 42.3634 40.6487 35.0768 32.5038 37.2986 37.7440 43.9870 48.0153 52.1415 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%a), also see Table 5
22.8518 20.2968 16.5064 12.4964 9.3412 7.8863 8.5214 11.0764 14.8667 18.8768 22.0320 23.4869 (67)
Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
256.3278 258.9876 252.2848 238.0153 220.0027 203.0733 191.7634 189.1036 195.8064 210.0759 228.0885 245.0179 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5
36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 (69)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70
Losses e.g. evaporation (negative values) (Table 5)
-109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 (71)
Water heating gains (Table 5)
72.3660 70.0731 65.3115 58.8381 54.6354 48.7177 43.6879 50.1325 52.4223 59.1223 66.6879 70.0826 (72)
Total internal gains
415.6385 413.4504 398.1956 373.4428 348.0722 323.7702 308.0656 314.4053 327.1883 352.1678 380.9013 402.6804 (73)
6. Solar gains
[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor w
W/m2 or Table 6b or Table 6c Table 6d
Southeast 9.5400 36.7938 0.6000 0.9000 0.7700 131.3561 (77
Southwest 19.7200 36.7938 0.6000 0.9000 0.7700 271.5244 (79
Solar gains 402.8806 686.2547 938.9636 1163.4214 1303.1290 1293.7054 1247.2701 1143.0420 1016.6990 758.4576 482.5581 344.7818 (83)
Total gains 818.5191 1099.7051 1337.1592 1536.8642 1651.2011 1617.4756 1555.3357 1457.4473 1343.8873 1110.6255 863.4594 747.4622 (84
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 70.1119 70.2840 70.4569 71.3347 71.5129 72.4172 72.4172 72.6009 72.0528 71.5129 71.1574 70.8054
alpha 5.6741 5.6856 5.6971 5.7556 5.7675 5.8278 5.8278 5.8401 5.8035 5.7675 5.7438 5.7204
util living area
0.9906 0.9587 0.8775 0.7200 0.5392 0.3786 0.2712 0.3017 0.4906 0.8089 0.9715 0.9940 (86)
Tweekday 19.0208 19.4431 19.8099 20.0361 20.0973 20.1169 20.1176 20.1196 20.1100 20.0006 19.4809 18.9388
Tweekend 20.4727 20.6644 20.8399 20.9552 20.9920 20.9992 20.9999 20.9998 20.9964 20.9300 20.6754 20.4333
24 / 16 0 0 0 0 0 0 0 0 0 0 0 0
24 /9 0 0 0 0 0 0 0 0 0 0 0 0
16 /9 0 0 0 0 0 0 0 0 0 0 0 0
MIT 20.1862 20.4808 20.7529 20.9301 20.9876 20.9987 20.9999 20.9997 20.9944 20.8919 20.4932 20.1253 (87
Th 2 20.0913 20.0933 20.0953 20.1055 20.1075 20.1177 20.1177 20.1197 20.1136 20.1075 20.1034 20.0994 (88)
util rest of house
0.9877 0.9479 0.8516 0.6780 0.4901 0.3268 0.2169 0.2441 0.4294 0.7636 0.9622 0.9922 (89)
Tweekday 19.0208 19.4431 19.8099 20.0361 20.0973 20.1169 20.1176 20.1196 20.1100 20.0006 19.4809 18.9388
Tweekend 19.0208 19.4431 19.8099 20.0361 20.0973 20.1169 20.1176 20.1196 20.1100 20.0006 19.4809 18.9388
MIT 2 19.0208 19.4431 19.8099 20.0361 20.0973 20.1169 20.1176 20.1196 20.1100 20.0006 19.4809 18.9388 (90)
Living area fraction fLA Living area / (4) = 0.4066 (91)
MIT 19.4946 19.8650 20.1933 20.3996 20.4593 20.4755 20.4763 20.4775 20.4696 20.3630 19.8925 19.4212 (92)
Temperature adjustment 0.0000
adjusted MIT 19.4946 19.8650 20.1933 20.3996 20.4593 20.4755 20.4763 20.4775 20.4696 20.3630 19.8925 19.4212 (93)
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9854 0.9448 0.8546 0.6922 0.5096 0.3479 0.2390 0.2675 0.4542 0.7773 0.9595 0.9904 (94)
Useful gains 806.5299 1038.9660 1142.7480 1063.8755 841.5010 562.6392 371.6540 389.8901 610.3518 863.3219 828.5223 740.2584 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)
Heat loss rate W
1505.0001 1478.6264 1349.6520 1119.4867 850.5950 563.4264 371.7214 390.0197 613.9035 948.0637 1248.4535 1492.8636 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan

Space heating kWh

519.6618 295.4518 153.9366 40.0401 6.7659 0.0000 0.0000 0.0000 0.0000 63.0479 302.3504 559.9383 (98)
Space heating 1941.1928 (98)
Space heating per m2 (98) / (4) = 19.4119 (99)

8c. Space cooling requirement

Calculated for June, July and August. See Table 10b

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ext. temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000
Heat loss rate W
0.0000 0.0000 0.0000 0.0000 0.0000 901.4120 709.6222 726.9578 0.0000 0.0000 0.0000 0.0000 (100)
Utilisation 0.0000 0.0000 0.0000 0.0000 0.0000 0.9946 0.9981 0.9970 0.0000 0.0000 0.0000 0.0000 (101)
Useful loss 0.0000 0.0000 0.0000 0.0000 0.0000 896.5406 708.2599 724.8109 0.0000 0.0000 0.0000 0.0000 (102)
Total gains 0.0000 0.0000 0.0000 0.0000 0.0000 1992.6183 1918.0208 1805.0580 0.0000 0.0000 0.0000 0.0000 (103)
Month fracti 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 (103a)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 789.1759 900.0621 803.7038 0.0000 0.0000 0.0000 0.0000 (104)
Space cooling 2492.9418 (104)
Cooled fraction fC = cooled area / (4) = 0.5284 (105)
Intermittency factor (Table 10b)
0.0000 0.0000 0.0000 0.0000 0.0000 0.2500 0.2500 0.2500 0.0000 0.0000 0.0000 0.0000 (106)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 104.2501 118.8982 106.1693 0.0000 0.0000 0.0000 0.0000 (107)
Space cooling 329.3176 (107)
Space cooling per m2 3.2932 (108)
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 237.0564 (206)
Efficiency of secondary/supplementary heating system, % 100.0000 (208)
Space heating requirement 818.8738 (211)
Cooling System Energy Efficiency Ratio (see Table 10c) 4.0500 (209)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
519.6618 295.4518 153.9366 40.0401 6.7659 0.0000 0.0000 0.0000 0.0000 63.0479 302.3504 559.9383 (98)
Space heating efficiency (main heating system 1)
237.0564 237.0564 237.0564 237.0564 237.0564 0.0000 0.0000 0.0000 0.0000 237.0564 237.0564 237.0564 (210)
Space heating fuel (main heating system)
219.2144 124.6335 64.9367 16.8905 2.8541 0.0000 0.0000 0.0000 0.0000 26.5962 127.5437 236.2046 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement
197.2472 173.5245 181.4619 161.5908 157.5732 139.6760 133.0771 147.4975 147.6979 167.6132 178.5888 192.1379 (64)

Efficiency of water heater 270.4650 (216)
(217)m 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 (217)
Fuel for water heating, kWh/month
72.9289 64.1578 67.0926 59.7456 58.2601 51.6429 49.2031 54.5348 54.6089 61.9722 66.0303 71.0398 (219)
Water heating fuel used 731.2170 (219)
Space cooling fuel requirement
(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 25.7408 29.3576 26.2146 0.0000 0.0000 0.0000 0.0000 (221)
Cooling 81.3130 (221)
Annual totals kWh/year
Space heating fuel - main system 818.8738 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 0.9875)
mechanical ventilation fans (SFP = 0.9875) 337.3300 (230a)
Total electricity for the above, kWh/year 337.3300 (231)
Electricity for lighting (calculated in Appendix L) 403.5701 (232)
Energy saving/generation technologies (Appendices M ,N and Q)
PV Unit 0 (0.80 * 0.66 * 951 * 0.80) = -401.5402 -401.5402 (233)
Total delivered energy for all uses 1970.7636 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 818.8738 0.5190 424.9955 (261)
Space heating - secondary 0.0000 0.5190 0.0000 (263)
Water heating (other fuel) 731.2170 0.5190 379.5016 (264)
Space and water heating 804.4971 (265)
Space cooling 81.3130 0.5190 42.2014 (266)
Pumps and fans 337.3300 0.5190 175.0743 (267)
Energy for lighting 403.5701 0.5190 209.4529 (268)
Energy saving/generation technologies
PV Unit -401.5402 0.5190 -208.3994 (269)
Total CO02, kg/year 1022.8263 (272)
Dwelling Carbon Dioxide Emission Rate (DER) 10.2300 (273)
16 CO2 EMISSIONS ASSOCIATED WITH APPLIANCES AND COOKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES
DER 10.2300 zCl
Total Floor Area TFA 100.0000
Assumed number of occupants N 2.7395
CO2 emission factor in Table 12 for electricity displaced from grid EF 0.5190
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014

CO2 emissions from appliances, equation (L14) 15.1894 zC2
CO2 emissions from cooking, equation (L16) 1.8475 zC3
Total CO2 emissions 27.2669 zC4
Residual CO2 emissions offset from biofuel CHP 0.0000 zC5
Additional allowable electricity generation, kWh/m?/year 0.0000 zCé6
Resulting CO2 emissions offset from additional allowable electricity generation 0.0000 zcC7
Net CO2 emissions 27.2669 zC8

Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF TARGET EMISSION

09 Jan

SAP 2012 WORKSHEET FOR New Build
CALCULATION OF TARGET EMISSIONS

(As Designed) (Version 9.92,

09 Jan 2014

January 2014)

1. Overall dwelling dimensions

Area Storey height Volume
(m2) (m) (m3)
Ground floor 100.0000 (1b) b3 2.8000 (2b) = 280.0000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 100.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 280.0000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 3 %10 = 30.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 30.0000 / (5) = 0.1071 (8)
Pressure test Yes
Measured/design AP50 5.0000
Infiltration rate 0.3571 (18
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.2500 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.3188 0.3125 0.3063 0.2750 0.2688 0.2375 0.2375 0.2313 0.2500 0.2688 0.2813 0.2938 (22b)
Effective ac 0.5508 0.5488 0.5469 0.5378 0.5361 0.5282 0.5282 0.5267 0.5313 0.5361 0.5396 0.5431 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value A x U K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
TER Opening Type (Uw = 1.40) 25.0000 1.3258 33.1439 27)
Heat Loss Floor 1 100.0000 0.1300 13.0000 (28a)
External Wall 1 73.6100 29.2600 44.3500 0.1800 7.9830 (29a)
Total net area of external elements Aum(A, m2) 169.3500 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 54.1269 (33)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (User defined value 0.050 * total exposed area) 8.4675 (36)
Total fabric heat loss (33) + (36) = 62.5944 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 50.8940 50.7117 50.5331 49.6939 49.5369 48.8060 48.8060 48.6706 49.0875 49.5369 49.8545 50.1866 (38)
Heat transfer coeff
113.4884 113.3062 113.1275 112.2883 112.1313 111.4004 111.4004 111.2651 111.6819 112.1313 112.4489 112.7810 (39)
Average = Sum(39)m / 12 = 112.2876 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 1.1349 1.1331 1.1313 1.1229 1.1213 1.1140 1.1140 1.1127 1.1168 1.1213 1.1245 1.1278 (40)
HLP (average) 1.1229 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7395 (42)
Average daily hot water use (litres/day) 99.2637 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
109.1901 105.2196 101.2490 97.2785 93.3079 89.3374 89.3374 93.3079 97.2785 101.2490 105.2196 109.1901 (44)
Energy conte 161.9258 141.6213 146.1405 127.4088 122.2518 105.4940 97.7557 112.1761 113.5159 132.2918 144.4068 156.8165 (45)
Energy content (annual) Total = Sum(45)m = 1561.8051 (45)
Distribution loss (46)m = 0.15 x (45)m
24.2889 21.2432 21.9211 19.1113 18.3378 15.8241 14.6634 16.8264 17.0274 19.8438 21.6610 23.5225 (46)
Water storage loss:
Store volume 150.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 1.3938 (48)
Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 0.7527 (55)
Total storage loss
23.3325 21.0745 23.3325 22.5798 23.3325 22.5798 23.3325 23.3325 22.5798 23.3325 22.5798 23.3325 (56)
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

C

If cylinder contains dedicated solar storage

23.3325 21.0745 23.3325 22.5798 23.3325 22.5798 23.3325 23.3325 22.5798 23.3325 22.5798 23.3325 (57)
Primary loss 23.2624 21.0112 23.2624 22.5120 23.2624 22.5120 23.2624 23.2624 22.5120 23.2624 22.5120 23.2624 (59)
Total heat required for water heating calculated for each month

208.5207 183.7070 192.7354 172.5007 168.8467 150.5859 144.3506 158.7710 158.6077 178.8867 189.4987 203.4114 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)

Solar input (sum of months) = Sum(63)m = 0.0000 (63)

Output from w/h

208.5207 183.7070 192.7354 172.5007 168.8467 150.5859 144.3506 158.7710 158.6077 178.8867 189.4987 203.4114 (64)

Total per year (kWh/year) = Sum(64)m = 2110.4225 (64)

Heat gains from water heating, kWh/month

91.1162 80.7577 85.8676 78.4369 77.9247 71.1502 69.7797 74.5745 73.8175 81.2629 84.0887 89.4174 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

22.8518 20.2968 16.5064 12.4964 9.3412 7.8863 8.5214 11.0764 14.8667 18.8768 22.0320 23.4869 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5

256.3278 258.9876 252.2848 238.0153 220.0027 203.0733 191.7634 189.1036 195.8064 210.0759 228.0885 245.0179 (68)
Cooking gains (calculated in Appendix L, equation L15 or Llb5a), also see Table 5

36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 (69)

Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 .0000 3.0000 3.0000 3.0000 3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)

-109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 (71)
Water heating gains (Table 5)

122.4681 120.1751 115.4135 108.9402 104.7374 98.8198 93.7899 100.2345 102.5243 109.2244 116.7899 120.1847 (72)
Total internal gains

468.7405 466.5524 451.2977 426.5448 401.1742 376.8722 361.1676 367.5074 380.2903 405.2699 434.0033 455.7824 (73)

w

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor w
W/m2 or Table 6b or Table 6c Table 6d
Southeast 8.1500 36.7938 0.6300 0.7000 0.7700 91.6441 (77)
Southwest 16.8500 36.7938 0.6300 0.7000 0.7700 189.4727 (79)

Solar gains 281.1168 478.8460 655.1779 811.7972 909.2806 902.7051 870.3041 797.5771 709.4192 529.2268 336.7132 240.5774 (83)
Total gains 749.8574 945.3984 1106.4756 1238.3421 1310.4548 1279.5774 1231.4717 1165.0845 1089.7095 934.4967 770.7165 696.3598 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 61.1908 61.2892 61.3860 61.8448 61.9314 62.3377 62.3377 62.4135 62.1806 61.9314 61.7564 61.5746
alpha 5.0794 5.0859 5.0924 5.1230 5.1288 5.1558 5.1558 5.1609 5.1454 5.1288 5.1171 5.1050
util living area

0.9945 0.9827 0.9518 0.8729 0.7289 0.5448 0.3959 0.4357 0.6676 0.9141 0.9862 0.9962 (86)
MIT 19.9175 20.1566 20.4466 20.7378 20.9173 20.9850 20.9976 20.9961 20.9593 20.7055 20.2424 19.8675 (87)
Th 2 19.9724 19.9739 19.9754 19.9822 19.9835 19.9894 19.9894 19.9905 19.9871 19.9835 19.9809 19.9782 (88)
util rest of house

0.9928 0.9773 0.9375 0.8387 0.6686 0.4641 0.3061 0.3420 0.5847 0.8822 0.9811 0.9949 (89)
MIT 2 18.5459 18.8922 19.3030 19.6977 19.9106 19.9804 19.9886 19.9891 19.9590 19.6685 19.0241 18.4774 (90)
Living area fraction fLA = Living area / (4) = 0.4066 (91)
MIT 19.1036 19.4063 19.7680 20.1206 20.3199 20.3889 20.3988 20.3985 20.3658 20.0901 19.5195 19.0426 (92)
Temperature adjustment 0.0000
adjusted MIT 19.1036 19.4063 19.7680 20.1206 20.3199 20.3889 20.3988 20.3985 20.3658 20.0901 19.5195 19.0426 (93)
8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9907 0.9736 0.9341 0.8438 0.6895 0.4966 0.3427 0.3802 0.6170 0.8860 0.9780 0.9933 (94)
Useful gains 742.9080 920.4261 1033.5496 1044.9496 903.5703 635.3946 422.0645 442.9779 672.3276 827.9810 753.7790 691.7172 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W
1680.0366 1643.6531 1500.9789 1259.9463 966.5652 644.8812 423.1932 444.8954 699.7714 1064.1403 1396.5561 1673.9623 (97)

Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh

697.2237 486.0086 347.7674 154.7976 46.8682 0.0000 0.0000 0.0000 0.0000 175.7025 462.7995 730.7903 (98)
Space heating 3101.9578 (98)
Space heating per m2 (98) / (4) = 31.0196 (99)

8c. Space cooling requirement

Not applicable
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

C

ULATION OF TARGET EMISSION

09 Jan

9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 93.5000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 3317.6019 (211)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
697.2237 486.0086 347.7674 154.7976 46.8682 0.0000 0.0000 0.0000 0.0000 175.7025 462.7995 730.7903 (98)
Space heating efficiency (main heating system 1)
93.5000 93.5000 93.5000 93.5000 93.5000 0.0000 0.0000 0.0000 0.0000 93.5000 93.5000 93.5000 (210)
Space heating fuel (main heating system)
745.6938 519.7953 371.9438 165.5589 50.1264 0.0000 0.0000 0.0000 0.0000 187.9172 494.9727 781.5939 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)
Water heating
Water heating requirement
208.5207 183.7070 192.7354 172.5007 168.8467 150.5859 144.3506 158.7710 158.6077 178.8867 189.4987 203.4114 (64)
Efficiency of water heater 79.8000 (216)
(217)m 87.7900 87.2895 86.3704 84.5266 81.9040 79.8000 79.8000 79.8000 79.8000 84.7660 87.1069 87.9328 (217)
Fuel for water heating, kWh/month
237.5221 210.4573 223.1499 204.0786 206.1521 188.7041 180.8905 198.9612 198.7565 211.0358 217.5472 231.3260 (219)
Water heating fuel used 2508.5814 (219)
Annual totals kWh/year
Space heating fuel - main system 3317.6019 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 75.0000 (231)
Electricity for lighting (calculated in Appendix L) 403.5701 (232)
Total delivered energy for all uses 6304.7534 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 3317.6019 0.2160 716.6020 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2508.5814 0.2160 541.8536 (264)
Space and water heating 1258.4556 (265)
Pumps and fans 75.0000 0.5190 38.9250 (267)
Energy for lighting 403.5701 0.5190 209.4529 (268)
Total CO02, kg/m2/year 1506.8335 (272)
Emissions per m2 for space and water heating 12.5846 (272a)
Fuel factor (electricity) 1.5500
Emissions per m2 for lighting 2.0945 (272b)
Emissions per m2 for pumps and fans 0.3893 (272¢)
Target Carbon Dioxide Emission Rate (TER) = (12.5846 * 1.55) + 2.0945 + 0.3893, rounded to 2 d.p. 21.9900 (273)
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

|A4-F3+PV IEMEEERTE | 24/07/2020 |
[A4-F3+PV [ Prop Type Ref | |
Reference

|01, Tottenham Court Road, London, London, W1T 7QZ |
[ o1s [IEENEEEEEE -7+ |EENEEEE m
[Evionmental |GV % oencrer | 54,83

Con | o I
T o oree<Tree | 14.43 |

Assessor Details Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641,

T613-0001
mwickramaratna@wppgroup.co.uk
|CO-RE, 4650 |
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

REG

cument

LATIONS COMPLIANCE REPORT - Approved A, 2013 Edition, England

REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2013 Edition, England

DWELLING AS DESIGNED
Mid-floor flat, total floor area 106 m?

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

la TER and DER

Fuel for main heating:Electricity

Fuel factor:1.55 (electricity)

Target Carbon Dioxide Emission Rate (TER) 21.59 kgCOl!/m?
Dwelling Carbon Dioxide Emission Rate (DER) 9.74 kgCOLl/m?0OK
1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE)43.5 kWh/m?/yr
Dwelling Fabric Energy Efficiency (DFEE)37.2 kWh/m?/yrOK

2 Fabric U-values

Element Average Highest

External wall 0.13 (max. 0.30) 0.13 (max. 0.70) OK
Party wall 0.00 (max. 0.20) - OK
Floor (no floor)

Roof 0.11 (max. 0.20) 0.11 (max. 0.35) OK
Openings 1.30 (max. 2.00) 1.30 (max. 3.30) OK
2a Thermal bridging

Thermal bridging calculated using default y-value of 0.15

3 Air permeability

Alr permeability at 50 pascals: 3.00 (design value)

Maximum 10.0 OK

4 Heating efficiency
Main heating system: Heat pump with radiators or underfloor - Electric
Panasonic WH-ADC0309G3ESUK + WH-UDO7FES

Secondary heating system: None
5 Cylinder insulation
Hot water storage No cylinder

6 Controls
Space heating controls: Time and temperature zone control OK

Hot water controls: No cylinder

7 Low energy lights
Percentage of fixed lights with low-energy fittings:100%
Minimum 75% OK

8 Mechanical ventilation
Continuous supply and extract system

Specific fan power: 0.66

Maximum 1.5 OK
MVHR efficiency: 85%

Minimum: 70% OK
9 Summertime temperature

Overheating risk (Thames Valley): Medium OK
Based on:

Overshading: Average

Windows facing North East: 20.83 m?, No overhang

Windows facing South East: 5.96 m?, No overhang

Air change rate: 3.00 ach

Blinds/curtains: Light-coloured venetian blind, closed 50% of daylight hours

10 Key features

External wall U-value 0.13 W/m?K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Roof U-value 0.11 W/m?K
Air permeability 3.0 m*/m?h
Photovoltaic array 0.66 kW

Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGU

IONS COMPLIANCE Jan

SAP 2012 WORKSHEET FOR New Build (As Designed)

(Version 9.92,

January 2014)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 106.0000 (1b) b3 2.8000 (2b) = 296.8000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1ld)+(le)...(1n) 106.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 296.8000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 0 * 10 = 0.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 0.0000 / (5) = 0.0000 (8)
Pressure test Yes
Measured/design AP50 3.0000
Infiltration rate 0.1500 (18
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.1050 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.1339 0.1313 0.1286 0.1155 0.1129 0.0998 0.0998 0.0971 0.1050 0.1129 0.1181 0.1234 (22b)
Balanced mechanical ventilation with heat recovery
If mechanical ventilation: 0.5000 (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 72.2500 (23c)
Effective ac 0.2726 0.2700 0.2674 0.2543 0.2516 0.2385 0.2385 0.2359 0.2438 0.2516 0.2569 0.2621 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value AxU K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Opening Type 1 (Uw = 1.30) 26.7900 1.2357 33.1055 (27)
External Wall 1 72.3200 26.7900 45.5300 0.1300 5.9189 (29a)
External Roof 1 15.2200 15.2200 0.1100 1.6742 (30)
Total net area of external elements Aum(A, m2) 87.5400 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 40.6986 (33)
Party Wall 1 15.0400 0.0000 0.0000 (32)
Party Wall 2 28.4800 0.0000 0.0000 (32)
Party Wall 3 43.5400 0.0000 0.0000 (32)
Party Floor 1 106.0000 (32d)
Party Ceilings 1 90.7800 (32b)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area) 13.1310 (36)
Total fabric heat loss (33) + (36) = 53.8296 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 26.7020 26.4449 26.1878 24,9023 24.6452 23.3596 23.3596 23.1025 23.8739 24.6452 25.1594 25.6736 (38)
Heat transfer coeff
80.5316 80.2745 80.0174 78.7319 78.4748 77.1893 77.1893 76.9322 77.7035 78.4748 78.9890 79.5032 (39)
Average = Sum(39)m / 12 = 78.6676 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.7597 0.7573 0.7549 0.7428 0.7403 0.7282 0.7282 0.7258 0.7331 0.7403 0.7452 0.7500 (40)
HLP (average) 0.7421 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7886 (42)
Average daily hot water use (litres/day) 100.4283 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
110.4712 106.4540 102.4369 98.4198 94.4026 90.3855 90.3855 94.4026 98.4198 102.4369 106.4540 110.4712 (44)
Energy conte 163.8256 143.2829 147.8551 128.9037 123.6861 106.7317 98.9026 113.4922 114.8477 133.8439 146.1011 158.6563 (45)
Energy content (annual) Total = Sum(45)m = 1580.1288 (45)
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan

Distribution loss (46)m = 0.15 x (45)m
24.5738 21.4924 22.1783 19.3355 18.5529 16.0098 14.8354 17.0238 17.2272 20.0766 21.9152 23.7984 (46)
Water storage loss:

Store volume 184.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 2.1100 (48)

Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 1.1394 (55)

Total storage loss

35.3214 31.9032 35.3214 34.1820 35.3214 34.1820 35.3214 35.3214 34.1820 35.3214 34.1820 35.3214 (56)
If cylinder contains dedicated solar storage

35.3214 31.9032 35.3214 34.1820 35.3214 34.1820 35.3214 35.3214 34.1820 35.3214 34.1820 35.3214 (57)
Primary loss 0.0000 0.0000 0.0000 0.0000 0.0000 .0000 0.0000 0.0000 .0000 0.0000 0.0000 0.0000 (59)
Total heat required for water heating calculated for each month

199.1470 175.1861 183.1765 163.0857 159.0075 140.9137 134.2240 148.8136 149.0297 169.1653 180.2831 193.9777 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)

Solar input (sum of months) = Sum(63)m = 0.0000 (63)

o
o

Output from w/h
199.1470 175.1861 183.1765 163.0857 159.0075 140.9137 134.2240 148.8136 149.0297 169.1653 180.2831 193.9777 (64)
Total per year (kWh/year) = Sum(64)m = 1996.0098 (64)
Heat gains from water heating, kWh/month
54.4720 47.6416 49.1618 42.8605 41.1256 35.4883 32.8851 37.7362 38.1869 44.5031 48.5786 52.7532 (65)

5. Internal gains (see Table 5 and 5a)

Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%a), also see Table 5

23.6855 21.0372 17.1086 12.9523 9.6820 8.1740 8.8323 11.4805 15.40091 19.5654 22.8357 24.3438 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
265.6788 268.4357 261.4884 246.6983 228.0285 210.4816 198.7591 196.0022 202.9495 217.7396 236.4094 253.9563 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5
36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 (69)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
-111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 (71)
Water heating gains (Table 5)
73.2151 70.8952 66.0777 59.5284 55.2764 49.2893 44.2004 50.7206 53.0373 59.8160 67.4703 70.9049 (72)
Total internal gains
427.4077 425.1965 409.5031 384.0075 357.8154 332.7733 316.6202 323.0318 336.2244 361.9494 391.5438 414.0334 (73)

6. Solar gains

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor w
W/m2 or Table 6b or Table 6c Table 6d
Northeast 20.8300 11.2829 0.6000 0.9000 0.7700 87.9506 (75)
Southeast 5.9600 36.7938 0.6000 0.9000 0.7700 82.0632 (77)

Solar gains 170.0137 318.8098 513.8062 766.6946 977.4780 1022.6287 964.1919 798.9546 600.1219 373.2749 208.9573 142.0538 (83)
Total gains 597.4215 744.0064 923.3093 1150.7021 1335.2934 1355.4019 1280.8121 1121.9864 936.3463 735.2243 600.5011 556.0872 (84)

Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 91.4065 91.6993 91.9939 93.4959 93.8023 95.3645 95.3645 95.6832 94.7334 93.8023 93.1916 92.5889
alpha 7.0938 7.1133 7.1329 7.2331 7.2535 7.3576 7.3576 7.3789 7.3156 7.2535 7.2128 7.1726
util living area

0.9982 0.9916 0.9526 0.7818 0.5434 0.3643 0.2652 0.3154 0.5684 0.9195 0.9941 0.9989 (86)
Tweekday 19.3223 19.5922 19.9633 20.2504 20.3020 20.3159 20.3160 20.3181 20.3091 20.1588 19.6748 19.2829
Tweekend 20.5385 20.6578 20.8267 20.9672 20.9974 20.9999 21.0000 21.0000 20.9976 20.9133 20.6902 20.5180
24 / 16 0 0 0 0 0 0 0 0 0 0 0 0
24 /9 0 0 0 0 0 0 0 0 0 0 0 0
16 /9 0 0 0 0 0 0 0 0 0 0 0 0
MIT 20.2877 20.4707 20.7326 20.9488 20.9960 20.9998 21.0000 21.0000 20.9962 20.8662 20.5163 20.2562 (87)
Th 2 20.2884 20.2905 20.2926 20.3032 20.3053 20.3160 20.3160 20.3181 20.3117 20.3053 20.3011 20.2968 (88)
util rest of house

0.9977 0.9890 0.9402 0.7475 0.5039 0.3255 0.2239 0.2686 0.5135 0.8938 0.9920 0.9986 (89)
Tweekday 19.3223 19.5922 19.9633 20.2504 20.3020 20.3159 20.3160 20.3181 20.3091 20.1588 19.6748 19.2829
Tweekend 19.3223 19.5922 19.9633 20.2504 20.3020 20.3159 20.3160 20.3181 20.3091 20.1588 19.6748 19.2829
MIT 2 19.3223 19.5922 19.9633 20.2504 20.3020 20.3159 20.3160 20.3181 20.3091 20.1588 19.6748 19.2829 (90)
Living area fraction fLA = Living area / (4) = 0.5223 (91)
MIT 19.8265 20.0510 20.3650 20.6152 20.6645 20.6731 20.6732 20.6742 20.6680 20.5282 20.1143 19.7912 (92)
Temperature adjustment 0.0000

adjusted MIT 19.8265 20.0510 20.3650 20.6152 20.6645 20.6731 20.6732 20.6742 20.6680 20.5282 20.1143 19.7912 (93)

8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9972 0.9880 0.9416 0.7632 0.5244 0.3458 0.2455 0.2930 0.5421 0.9027 0.9913 0.9982 (94)
Useful gains 595.7625 735.0822 869.4067 878.2637 700.2805 468.6522 314.4006 328.7969 507.5967 663.7125 595.2682 555.1093 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W
1250.3740 1216.2387 1109.4451 922.3563 703.4842 468.7764 314.4084 328.8241 510.3542 779.1157 1027.9842 1239.5483 (97)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan 20
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh

487.0309 323.3372 178.5886 31.7467 2.3836 0.0000 0.0000 0.0000 0.0000 85.8600 311.5555 509.2226 (98)
Space heating 1929.7251 (98)
Space heating per m2 (98) / (4) = 18.2050 (99)

8c. Space cooling requirement

Calculated for June, July and August. See Table 10b

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec
Ext. temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000
Heat loss rate W
0.0000 0.0000 0.0000 0.0000 0.0000 725.5790 571.2005 584.6844 0.0000 0.0000 0.0000 0.0000 (100)
Utilisation 0.0000 0.0000 0.0000 0.0000 0.0000 0.9989 0.9997 0.9991 0.0000 0.0000 0.0000 0.0000 (101)
Useful loss 0.0000 0.0000 0.0000 0.0000 0.0000 724.7537 571.0128 584.1819 0.0000 0.0000 0.0000 0.0000 (102)
Total gains 0.0000 0.0000 0.0000 0.0000 0.0000 1689.4472 1600.2051 1416.0967 0.0000 0.0000 0.0000 0.0000 (103)
Month fracti 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 (103a)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 694.5794 765.7191 618.9446 0.0000 0.0000 0.0000 0.0000 (104)
Space cooling 2079.2431 (104)
Cooled fraction fC = cooled area / (4) = 0.6920 (105)
Intermittency factor (Table 10b)
0.0000 0.0000 0.0000 0.0000 0.0000 0.2500 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (106)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 120.1590 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (107)
Space cooling 120.1590 (107)
Space cooling per m2 1.1336 (108)
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 212.9118 (206)
Efficiency of secondary/supplementary heating system, % 100.0000 (208)
Space heating requirement 906.3496 (211)
Cooling System Energy Efficiency Ratio (see Table 10c) 4.0500 (209)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
487.0309 323.3372 178.5886 31.7467 2.3836 0.0000 0.0000 0.0000 0.0000 85.8600 311.5555 509.2226 (98)
Space heating efficiency (main heating system 1)
212.9118 212.9118 212.9118 212.9118 212.9118 0.0000 0.0000 0.0000 0.0000 212.9118 212.9118 212.9118 (210)
Space heating fuel (main heating system)
228.7478 151.8644 83.8791 14.9107 1.1195 0.0000 0.0000 0.0000 0.0000 40.3266 146.3308 239.1707 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement
199.1470 175.1861 183.1765 163.0857 159.0075 140.9137 134.2240 148.8136 149.0297 169.1653 180.2831 193.9777 (64)

Efficiency of water heater 270.4650 (216)
(217)m 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 (217)
Fuel for water heating, kWh/month
73.6313 64.7722 67.7265 60.2982 58.7904 52.1005 49.6271 55.0214 55.1013 62.5461 66.6567 71.7201 (219)
Water heating fuel used 737.9919 (219)
Space cooling fuel requirement
(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 29.6689 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (221)
Cooling 29.6689 (221)
Annual totals kWh/year
Space heating fuel - main system 906.3496 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 0.8250)
mechanical ventilation fans (SFP = 0.8250) 298.7292 (230a)
Total electricity for the above, kWh/year 298.7292 (231)
Electricity for lighting (calculated in Appendix L) 418.2926 (232)
Energy saving/generation technologies (Appendices M ,N and Q)
PV Unit 0 (0.80 * 0.66 * 951 * 0.80) = -401.5402 -401.5402 (233)
Total delivered energy for all uses 1989.4920 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 906.3496 0.5190 470.3955 (261)
Space heating - secondary 0.0000 0.5190 0.0000 (263)
Water heating (other fuel) 737.9919 0.5190 383.0178 (264)
Space and water heating 853.4133 (265)
Space cooling 29.6689 0.5190 15.3981 (266)
Pumps and fans 298.7292 0.5190 155.0405 (267)
Energy for lighting 418.2926 0.5190 217.0939 (268)
Energy saving/generation technologies
PV Unit -401.5402 0.5190 -208.3994 (269)
Total CO02, kg/year 1032.5464 (272)
Dwelling Carbon Dioxide Emission Rate (DER) 9.7400 (273)
16 CO2 EMISSIONS ASSOCIATED WITH APPLIANCES AND COOKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES
DER 9.7400 zCl
Total Floor Area TFA 106.0000
Assumed number of occupants N 2.7886
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014

CO2 emission factor in Table 12 for electricity displaced from grid EF 0.5190
CO2 emissions from appliances, equation (L14) 14.8524 zC2
CO2 emissions from cooking, equation (L16) 1.7540 zC3
Total CO2 emissions 26.3464 zC4
Residual CO2 emissions offset from biofuel CHP 0.0000 zC5
Additional allowable electricity generation, kWh/m?/year 0.0000 ZC6
Resulting CO2 emissions offset from additional allowable electricity generation 0.0000 zcC7
26.3464 zC8

Net CO2 emissions

Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF TARGET EMISSION

09 Jan

SAP 2012 WORKSHEET FOR New Build
CALCULATION OF TARGET EMISSIONS

(As Designed) (Version 9.92,

09 Jan 2014

January 2014)

1. Overall dwelling dimensions

Area Storey height Volume
(m2) (m) (m3)
Ground floor 106.0000 (1b) b3 2.8000 (2b) = 296.8000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 106.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 296.8000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 4 * 10 = 40.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 40.0000 / (5) = 0.1348 (8)
Pressure test Yes
Measured/design AP50 5.0000
Infiltration rate 0.3848 (18
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.2693 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.3434 0.3367 0.3299 0.2963 0.2895 0.2559 0.2559 0.2491 0.2693 0.2895 0.3030 0.3165 (22b)
Effective ac 0.5590 0.5567 0.5544 0.5439 0.5419 0.5327 0.5327 0.5310 0.5363 0.5419 0.5459 0.5501 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value A x U K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
TER Opening Type (Uw = 1.40) 26.5000 1.3258 35.1326 27)
External Wall 1 72.3200 26.7900 45.5300 0.1800 8.1954 (29a)
External Roof 1 15.2200 15.2200 0.1300 1.9786 (30)
Total net area of external elements Aum(A, m2) 87.2500 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 45.3066 (33)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (User defined value 0.050 * total exposed area) 4.3625 (36)
Total fabric heat loss (33) + (36) = 49.6691 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 54.7472 54.5230 54.3031 53.2707 53.0775 52.1782 52.1782 52.0117 52.5246 53.0775 53.4683 53.8768 (38)
Heat transfer coeff
104.4163 104.1920 103.9722 102.9397 102.7466 101.8473 101.8473 101.6808 102.1937 102.7466 103.1374 103.5459 (39)
Average = Sum(39)m / 12 = 102.9388 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.9851 0.9829 0.9809 0.9711 0.9693 0.9608 0.9608 0.9593 0.9641 0.9693 0.9730 0.9768 (40)
HLP (average) 0.9711 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7886 (42)
Average daily hot water use (litres/day) 100.4283 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
110.4712 106.4540 102.4369 98.4198 94.4026 90.3855 90.3855 94.4026 98.4198 102.4369 106.4540 110.4712 (44)
Energy conte 163.8256 143.2829 147.8551 128.9037 123.6861 106.7317 98.9026 113.4922 114.8477 133.8439 146.1011 158.6563 (45)
Energy content (annual) Total = Sum(45)m = 1580.1288 (45)
Distribution loss (46)m = 0.15 x (45)m
24.5738 21.4924 22.1783 19.3355 18.5529 16.0098 14.8354 17.0238 17.2272 20.0766 21.9152 23.7984 (46)
Water storage loss:
Store volume 150.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 1.3938 (48)
Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 0.7527 (55)
Total storage loss
23.3325 21.0745 23.3325 22.5798 23.3325 22.5798 23.3325 23.3325 22.5798 23.3325 22.5798 23.3325 (56)
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

C

If cylinder contains dedicated solar storage
23.3325 21.0745 23.3325 22.5798 23.3325 22.5798 23.3325 23.3325 22.5798 23.3325 22.5798 23.3325 (57)
Primary loss 23.2624 21.0112 23.2624 22.5120 23.2624 22.5120 23.2624 23.2624 22.5120 23.2624 22.5120 23.2624 (59)
Total heat required for water heating calculated for each month
210.4205 185.3686 194.4500 173.9955 170.2810 151.8236 145.4975 160.0871 159.9395 180.4388 191.1929 205.2512 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
210.4205 185.3686 194.4500 173.9955 170.2810 151.8236 145.4975 160.0871 159.9395 180.4388 191.1929 205.2512 (64)
Total per year (kWh/year) = Sum(64)m = 2128.7462 (64)
Heat gains from water heating, kWh/month
91.7479 81.3101 86.4377 78.9339 78.4016 71.5618 70.1610 75.0121 74.2603 81.7790 84.6521 90.0291 (65)

5. Internal gains (see Table 5 and 5a)

Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 139.4281 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

23.6855 21.0372 17.1086 12.9523 9.6820 8.1740 8.8323 11.4805 15.4091 19.5654 22.8357 24.3438 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5

265.6788 268.4357 261.4884 246.6983 228.0285 210.4816 198.7591 196.0022 202.9495 217.7396 236.4094 253.9563 (68)
Cooking gains (calculated in Appendix L, equation L15 or Llb5a), also see Table 5

36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 36.9428 (69)

Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)

-111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 -111.5425 (71)
Water heating gains (Table 5)

123.3171 120.9972 116.1798 109.6305 105.3784 99.3913 94.3025 100.8227 103.1393 109.9180 117.5723 121.0069 (72)
Total internal gains

480.5098 478.2986 462.6052 437.1095 410.9174 385.8753 369.7223 376.1338 389.3264 415.0514 444.6458 467.1354 (73)

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor w
W/m2 or Table 6b or Table 6c Table 6d
Northeast 20.6000 11.2829 0.6300 0.7000 0.7700 71.0332 (75)
Southeast 5.9000 36.7938 0.6300 0.7000 0.7700 66.3436 (77)

Solar gains 137.3768 257.5978 415.1274 619.4089 789.6706 826.1350 778.9310 645.4604 484.8529 301.5981 168.8425 114.7856 (83)
Total gains 617.8866 735.8964 877.7326 1056.5184 1200.5880 1212.0103 1148.6533 1021.5942 874.1793 716.6496 613.4883 581.9210 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 70.4977 70.6495 70.7988 71.5089 71.6434 72.2759 72.2759 72.3943 72.0310 71.6434 71.3719 71.0903
alpha 5.6998 5.7100 5.7199 5.7673 5.7762 5.8184 5.8184 5.8263 5.8021 5.7762 5.7581 5.7394
util living area

0.9983 0.9949 0.9806 0.9126 0.7407 0.5310 0.3891 0.4552 0.7483 0.9649 0.9957 0.9988 (86)
MIT 19.9706 20.1361 20.4086 20.7423 20.9393 20.9924 20.9989 20.9975 20.9532 20.6545 20.2467 19.9403 (87)
Th 2 20.0958 20.0976 20.0993 20.1075 20.1090 20.1161 20.1161 20.1174 20.1134 20.1090 20.1059 20.1027 (88)
util rest of house

0.9977 0.9932 0.9741 0.8870 0.6858 0.4607 0.3115 0.3693 0.6733 0.9493 0.9940 0.9983 (89)
MIT 2 18.7139 18.9565 19.3510 19.8169 20.0545 20.1115 20.1157 20.1165 20.0785 19.7109 19.1249 18.6747 (90)
Living area fraction fLA = Living area / (4) = 0.5223 (91)
MIT 19.3702 19.5726 19.9033 20.3002 20.5166 20.5715 20.5770 20.5766 20.5353 20.2037 19.7108 19.3357 (92)
Temperature adjustment 0.0000
adjusted MIT 19.3702 19.5726 19.9033 20.3002 20.5166 20.5715 20.5770 20.5766 20.5353 20.2037 19.7108 19.3357 (93)
8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9970 0.9920 0.9725 0.8931 0.7118 0.4972 0.3521 0.4142 0.7105 0.9513 0.9930 0.9979 (94)
Useful gains 616.0621 729.9828 853.5637 943.5359 854.5660 602.6529 404.4375 423.1855 621.1387 681.7262 609.1806 580.6783 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W

1573.5792 1528.7667 1393.5742 1173.5340 905.8757 608.1860 405.0472 424.6808 657.6486 986.7486 1300.6432 1567.2355 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh

712.3928 536.7828 401.7679 165.5986 38.1744 0.0000 0.0000 0.0000 0.0000 226.9367 497.8530 733.9986 (98)
Space heating 3313.5047 (98)
Space heating per m2 (98) / (4) = 31.2595 (99)

8c. Space cooling requirement

Not applicable
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

C

ULATION OF TARGET EMISSION

09 Jan

9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 93.5000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 3543.8553 (211)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
712.3928 536.7828 401.7679 165.5986 38.1744 0.0000 0.0000 0.0000 0.0000 226.9367 497.8530 733.9986 (98)
Space heating efficiency (main heating system 1)
93.5000 93.5000 93.5000 93.5000 93.5000 0.0000 0.0000 0.0000 0.0000 93.5000 93.5000 93.5000 (210)
Space heating fuel (main heating system)
761.9174 574.0992 429.6983 177.1108 40.8282 0.0000 0.0000 0.0000 0.0000 242.7130 532.4631 785.0252 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)
Water heating
Water heating requirement
210.4205 185.3686 194.4500 173.9955 170.2810 151.8236 145.4975 160.0871 159.9395 180.4388 191.1929 205.2512 (64)
Efficiency of water heater 79.8000 (216)
(217)m 87.8151 87.4888 86.7082 84.6823 81.5661 79.8000 79.8000 79.8000 79.8000 85.4265 87.2537 87.9237 (217)
Fuel for water heating, kWh/month
239.6176 211.8770 224.2579 205.4686 208.7646 190.2551 182.3277 200.6104 200.4255 211.2211 219.1230 233.4423 (219)
Water heating fuel used 2527.3907 (219)
Annual totals kWh/year
Space heating fuel - main system 3543.8553 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 75.0000 (231)
Electricity for lighting (calculated in Appendix L) 418.2926 (232)
Total delivered energy for all uses 6564.5386 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 3543.8553 0.2160 765.4727 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2527.3907 0.2160 545.9164 (264)
Space and water heating 1311.3891 (265)
Pumps and fans 75.0000 0.5190 38.9250 (267)
Energy for lighting 418.2926 0.5190 217.0939 (268)
Total CO2, kg/m2/year 1567.4080 (272)
Emissions per m2 for space and water heating 12.3716 (272a)
Fuel factor (electricity) 1.5500
Emissions per m2 for lighting 2.0481 (272b)
Emissions per m2 for pumps and fans 0.3672 (272c)
Target Carbon Dioxide Emission Rate (TER) = (12.3716 * 1.55) + 2.0481 + 0.3672, rounded to 2 d.p. 21.5900 (273)
Regs Region: England
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Calculation Type: New Build (As Designed)

|AS-F3+PV IEMEEERTE | 24/07/2020 |
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

REG

cument

LATIONS COMPLIANCE REPORT - Approved A, 2013 Edition, England

REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2013 Edition, England

DWELLING AS DESIGNED
Mid-floor flat, total floor area 100 m?

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

la TER and DER

Fuel for main heating:Electricity

Fuel factor:1.55 (electricity)

Target Carbon Dioxide Emission Rate (TER) 18.64 kgCOl/m?
Dwelling Carbon Dioxide Emission Rate (DER) 8.26 kgCOLl/m?0K
1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE)32.8 kWh/m?/yr
Dwelling Fabric Energy Efficiency (DFEE)28.1 kWh/m?/yrOK

2 Fabric U-values

Element Average Highest

External wall 0.13 (max. 0.30) 0.13 (max. 0.70) OK
Party wall 0.00 (max. 0.20) - OK
Floor (no floor)

Roof (no roof)

Openings 1.30 (max. 2.00) 1.30 (max. 3.30) OK
2a Thermal bridging

Thermal bridging calculated using default y-value of 0.15

3 Air permeability

Alr permeability at 50 pascals: 3.00 (design value

Maximum 10.0 OK

4 Heating efficiency
Main heating system:
Panasonic WH-ADC0309G3ESUK + WH-UDO7FES

Heat pump with radiators or underfloor - Electric

Secondary heating system: None
5 Cylinder insulation

Hot water storage No cylinder

6 Controls

Space heating controls: Time and temperature zone control OK

Hot water controls: No cylinder

7 Low energy lights
Percentage of fixed lights with low-energy fittings:100%
Minimum 75% OK

8 Mechanical ventilation
Continuous supply and extract system

Specific fan power: 0.79

Maximum 1.5 OK
MVHR efficiency: 84%

Minimum: 70% OK

9 Summertime temperature

Overheating risk (Thames Valley): Slight OK
Based on:
Overshading: Average

Windows facing South East:
Windows facing South West:
Air change rate:
Blinds/curtains:

9.54 m?, No overhang

19.72 m?, No overhang

6.00 ach

Light-coloured venetian blind,

closed 50% of daylight hours

10 Key features
External wall U-value
Party wall U-value
Party wall U-value
Party wall U-value
Air permeability
Photovoltaic array

.13 W/m2K
.00 W/m2K
.00 W/m2K
.00 W/m2K
.0 m*/m2h
.66 kW

cwoooo
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGU

IONS COMPLIANCE

SAP 2012 WORKSHEET FOR New Build (As Designed)

(Version 9.92,

January 2014)

Jan

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 100.0000 (1b) b3 2.8000 (2b) = 280.0000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1ld)+(le)...(1n) 100.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 280.0000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 0 * 10 = 0.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 0.0000 / (5) = 0.0000 (8)
Pressure test Yes
Measured/design AP50 3.0000
Infiltration rate 0.1500 (18)
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.1050 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.1339 0.1313 0.1286 0.1155 0.1129 0.0998 0.0998 0.0971 0.1050 0.1129 0.1181 0.1234 (22b)
Balanced mechanical ventilation with heat recovery
If mechanical ventilation: 0.5000 (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 71.4000 (23c)
Effective ac 0.2769 0.2743 0.2716 0.2585 0.2559 0.2428 0.2428 0.2401 0.2480 0.2559 0.2611 0.2664 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value AxU K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Opening Type 1 (Uw = 1.30) 29.2600 1.2357 36.1578 (27)
External Wall 1 73.6100 29.2600 44.3500 0.1300 5.7655 (29a)
Total net area of external elements Aum(A, m2) 73.6100 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 41.9233 (33)
Party Wall 1 17.8100 0.0000 0.0000 (32)
Party Wall 2 36.1200 0.0000 0.0000 (32)
Party Wall 3 22.9900 0.0000 0.0000 (32)
Party Floor 1 100.0000 (32d)
Party Ceilings 1 100.0000 (32b)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area) 11.0415 (36)
Total fabric heat loss (33) + (36) = 52.9648 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 25.5833 25.3407 25.0982 23.8854 23.6429 22.4301 22.4301 22.1876 22.9152 23.6429 24.1280 24.6131 (38)
Heat transfer coeff
78.5480 78.3055 78.0629 76.8502 76.6076 75.3949 75.3949 75.1523 75.8800 76.6076 77.0927 77.5778 (39
Average = Sum(39)m / 12 = 76.7896 (39
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.7855 0.7831 0.7806 0.7685 0.7661 0.7539 0.7539 0.7515 0.7588 0.7661 0.7709 0.7758 (40)
HLP (average) 0.7679 (40
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7395 (42)
Average daily hot water use (litres/day) 99.2637 (43
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
109.1901 105.2196 101.2490 97.2785 93.3079 89.3374 89.3374 93.3079 97.2785 101.2490 105.2196 109.1901 (44
Energy conte 161.9258 141.6213 146.1405 127.4088 122.2518 105.4940 97.7557 112.1761 113.5159 132.2918 144.4068 156.8165 (45
Energy content (annual) Total = Sum(45)m = 1561.8051 (45
Distribution loss (46)m = 0.15 x (45)m
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan
24.2889 21.2432 21.9211 19.1113 18.3378 15.8241 14.6634 16.8264 17.0274 19.8438 21.6610 23.5225 (46)
Water storage loss:
Store volume 184.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 2.1100 (48)
Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 1.1394 (55)
Total storage loss
35.3214 31.9032 35.3214 34.1820 35.3214 34.1820 35.3214 35.3214 34.1820 35.3214 34.1820 35.3214 (56)
If cylinder contains dedicated solar storage
35.3214 31.9032 35.3214 34.1820 35.3214 34.1820 35.3214 35.3214 34.1820 35.3214 34.1820 35.3214 (57
Primary loss 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (59)
Total heat required for water heating calculated for each month
197.2472 173.5245 181.4619 161.5908 157.5732 139.6760 133.0771 147.4975 147.6979 167.6132 178.5888 192.1379 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
197.2472 173.5245 181.4619 161.5908 157.5732 139.6760 133.0771 147.4975 147.6979 167.6132 178.5888 192.1379 (64)
Total per year (kWh/year) = Sum(64)m = 1977.6861 (64
Heat gains from water heating, kWh/month
53.8403 47.0891 48.5917 42.3634 40.6487 35.0768 32.5038 37.2986 37.7440 43.9870 48.0153 52.1415 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%a), also see Table 5
22.8518 20.2968 16.5064 12.4964 9.3412 7.8863 8.5214 11.0764 14.8667 18.8768 22.0320 23.4869 (67)
Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
256.3278 258.9876 252.2848 238.0153 220.0027 203.0733 191.7634 189.1036 195.8064 210.0759 228.0885 245.0179 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5
36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 (69)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70
Losses e.g. evaporation (negative values) (Table 5)
-109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 (71)
Water heating gains (Table 5)
72.3660 70.0731 65.3115 58.8381 54.6354 48.7177 43.6879 50.1325 52.4223 59.1223 66.6879 70.0826 (72)
Total internal gains
415.6385 413.4504 398.1956 373.4428 348.0722 323.7702 308.0656 314.4053 327.1883 352.1678 380.9013 402.6804 (73)
6. Solar gains
[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor w
W/m2 or Table 6b or Table 6c Table 6d
Southeast 9.5400 36.7938 0.6000 0.9000 0.7700 131.3561 (77
Southwest 19.7200 36.7938 0.6000 0.9000 0.7700 271.5244 (79
Solar gains 402.8806 686.2547 938.9636 1163.4214 1303.1290 1293.7054 1247.2701 1143.0420 1016.6990 758.4576 482.5581 344.7818 (83)
Total gains 818.5191 1099.7051 1337.1592 1536.8642 1651.2011 1617.4756 1555.3357 1457.4473 1343.8873 1110.6255 863.4594 747.4622 (84
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 88.4102 88.6840 88.9596 90.3634 90.6495 92.1076 92.1076 92.4049 91.5188 90.6495 90.0791 89.5158
alpha 6.8940 6.9123 6.9306 7.0242 7.0433 7.1405 7.1405 7.1603 7.1013 7.0433 7.0053 6.9677
util living area
0.9851 0.9248 0.7907 0.5979 0.4308 0.2983 0.2133 0.2372 0.3893 0.6964 0.9480 0.9910 (86)
Tweekday 19.6013 19.9682 20.1869 20.2700 20.2819 20.2934 20.2934 20.2955 20.2889 20.2607 19.9691 19.5243
Tweekend 20.6713 20.8415 20.9514 20.9928 20.9993 21.0000 21.0000 21.0000 20.9997 20.9848 20.8350 20.6335
24 / 16 0 0 0 0 0 0 0 0 0 0 0 0
24 /9 0 0 0 0 0 0 0 0 0 0 0 0
16 /9 0 0 0 0 0 0 0 0 0 0 0 0
MIT 20.4927 20.7548 20.9250 20.9888 20.9989 20.9999 21.0000 21.0000 20.9996 20.9765 20.7423 20.4343 (87
Th 2 20.2659 20.2680 20.2702 20.2807 20.2828 20.2934 20.2934 20.2955 20.2892 20.2828 20.2786 20.2744 (88)
util rest of house
0.9810 0.9093 0.7617 0.5644 0.3978 0.2654 0.1790 0.2009 0.3493 0.6544 0.9340 0.9885 (89)
Tweekday 19.6013 19.9682 20.1869 20.2700 20.2819 20.2934 20.2934 20.2955 20.2889 20.2607 19.9691 19.5243
Tweekend 19.6013 19.9682 20.1869 20.2700 20.2819 20.2934 20.2934 20.2955 20.2889 20.2607 19.9691 19.5243
MIT 2 19.6013 19.9682 20.1869 20.2700 20.2819 20.2934 20.2934 20.2955 20.2889 20.2607 19.9691 19.5243 (90)
Living area fraction fLA Living area / (4) = 0.4066 (91)
MIT 19.9637 20.2880 20.4870 20.5623 20.5735 20.5807 20.5807 20.5820 20.5779 20.5518 20.2835 19.8943 (92)
Temperature adjustment 0.0000
adjusted MIT 19.9637 20.2880 20.4870 20.5623 20.5735 20.5807 20.5807 20.5820 20.5779 20.5518 20.2835 19.8943 (93)
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9790 0.9098 0.7706 0.5776 0.4112 0.2788 0.1930 0.2156 0.3656 0.6705 0.9341 0.9868 (94)
Useful gains 801.3310 1000.5086 1030.3742 887.6759 679.0026 450.8764 300.1235 314.2806 491.2950 744.6304 806.5793 737.6249 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)
Heat loss rate W
1230.3556 1204.9672 1091.8690 896.2470 679.7745 450.9120 300.1255 314.2848 491.5417 762.3822 1016.3501 1217.5289 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan

Space heating kWh

319.1943 137.3962 45.7521 6.1712 0.5743 0.0000 0.0000 0.0000 0.0000 13.2073 151.0350 357.0486 (98)
Space heating 1030.3790 (98)
Space heating per m2 (98) / (4) = 10.3038 (99)

8c. Space cooling requirement

Calculated for June, July and August. See Table 10b

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ext. temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000
Heat loss rate W
0.0000 0.0000 0.0000 0.0000 0.0000 708.7120 557.9222 571.1578 0.0000 0.0000 0.0000 0.0000 (100)
Utilisation 0.0000 0.0000 0.0000 0.0000 0.0000 0.9996 0.9999 0.9998 0.0000 0.0000 0.0000 0.0000 (101)
Useful loss 0.0000 0.0000 0.0000 0.0000 0.0000 708.4276 557.8636 571.0547 0.0000 0.0000 0.0000 0.0000 (102)
Total gains 0.0000 0.0000 0.0000 0.0000 0.0000 1992.6183 1918.0208 1805.0580 0.0000 0.0000 0.0000 0.0000 (103)
Month fracti 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 (103a)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 924.6173 1011.9569 918.0984 0.0000 0.0000 0.0000 0.0000 (104)
Space cooling 2854.6726 (104)
Cooled fraction fC = cooled area / (4) = 0.5284 (105)
Intermittency factor (Table 10b)
0.0000 0.0000 0.0000 0.0000 0.0000 0.2500 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (106)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 122.1419 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (107)
Space cooling 122.1419 (107)
Space cooling per m2 1.2214 (108)
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 210.0915 (206)
Efficiency of secondary/supplementary heating system, % 100.0000 (208)
Space heating requirement 490.4431 (211)
Cooling System Energy Efficiency Ratio (see Table 10c) 4.0500 (209)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
319.1943 137.3962 45.7521 6.1712 0.5743 0.0000 0.0000 0.0000 0.0000 13.2073 151.0350 357.0486 (98)
Space heating efficiency (main heating system 1)
210.0915 210.0915 210.0915 210.0915 210.0915 0.0000 0.0000 0.0000 0.0000 210.0915 210.0915 210.0915 (210)
Space heating fuel (main heating system)
151.9311 65.3983 21.7772 2.9374 0.2734 0.0000 0.0000 0.0000 0.0000 6.2865 71.8901 169.9491 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement
197.2472 173.5245 181.4619 161.5908 157.5732 139.6760 133.0771 147.4975 147.6979 167.6132 178.5888 192.1379 (64)

Efficiency of water heater 270.4650 (216)
(217)m 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 270.4650 (217)
Fuel for water heating, kWh/month
72.9289 64.1578 67.0926 59.7456 58.2601 51.6429 49.2031 54.5348 54.6089 61.9722 66.0303 71.0398 (219)
Water heating fuel used 731.2170 (219)
Space cooling fuel requirement
(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 30.1585 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (221)
Cooling 30.1585 (221)
Annual totals kWh/year
Space heating fuel - main system 490.4431 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 0.9875)
mechanical ventilation fans (SFP = 0.9875) 337.3300 (230a)
Total electricity for the above, kWh/year 337.3300 (231)
Electricity for lighting (calculated in Appendix L) 403.5701 (232)
Energy saving/generation technologies (Appendices M ,N and Q)
PV Unit 0 (0.80 * 0.66 * 951 * 0.80) = -401.5402 -401.5402 (233)
Total delivered energy for all uses 1591.1785 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 490.4431 0.5190 254.5399 (261)
Space heating - secondary 0.0000 0.5190 0.0000 (263)
Water heating (other fuel) 731.2170 0.5190 379.5016 (264)
Space and water heating 634.0416 (265)
Space cooling 30.1585 0.5190 15.6523 (266)
Pumps and fans 337.3300 0.5190 175.0743 (267)
Energy for lighting 403.5701 0.5190 209.4529 (268)
Energy saving/generation technologies
PV Unit -401.5402 0.5190 -208.3994 (269)
Total CO02, kg/year 825.8216 (272)
Dwelling Carbon Dioxide Emission Rate (DER) 8.2600 (273)
16 CO2 EMISSIONS ASSOCIATED WITH APPLIANCES AND COOKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES
DER 8.2600 zCl
Total Floor Area TFA 100.0000
Assumed number of occupants N 2.7395
CO2 emission factor in Table 12 for electricity displaced from grid EF 0.5190
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014

CO2 emissions from appliances, equation (L14) 15.1894 zC2
CO2 emissions from cooking, equation (L16) 1.8475 zC3
Total CO2 emissions 25.2969 zC4
Residual CO2 emissions offset from biofuel CHP 0.0000 zC5
Additional allowable electricity generation, kWh/m?/year 0.0000 zCé6
Resulting CO2 emissions offset from additional allowable electricity generation 0.0000 zcC7
Net CO2 emissions 25.2969 zC8
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF TARGET EMISSION

09 Jan

SAP 2012 WORKSHEET FOR New Build
CALCULATION OF TARGET EMISSIONS

(As Designed) (Version 9.92,

09 Jan 2014

January 2014)

1. Overall dwelling dimensions

Area Storey height Volume
(m2) (m) (m3)
Ground floor 100.0000 (1b) b3 2.8000 (2b) = 280.0000 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 100.0000 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 280.0000 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 3 %10 = 30.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 30.0000 / (5) = 0.1071 (8)
Pressure test Yes
Measured/design AP50 5.0000
Infiltration rate 0.3571 (18
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.2500 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.3188 0.3125 0.3063 0.2750 0.2688 0.2375 0.2375 0.2313 0.2500 0.2688 0.2813 0.2938 (22b)
Effective ac 0.5508 0.5488 0.5469 0.5378 0.5361 0.5282 0.5282 0.5267 0.5313 0.5361 0.5396 0.5431 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value A x U K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
TER Opening Type (Uw = 1.40) 25.0000 1.3258 33.1439 27)
External Wall 1 73.6100 29.2600 44.3500 0.1800 7.9830 (29a)
Total net area of external elements Aum(A, m2) 69.3500 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 41.1269 (33)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (User defined value 0.050 * total exposed area) 3.4675 (36)
Total fabric heat loss (33) + (36) = 44.5944 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 50.8940 50.7117 50.5331 49.6939 49.5369 48.8060 48.8060 48.6706 49.0875 49.5369 49.8545 50.1866 (38)
Heat transfer coeff
95.4884 95.3062 95.1275 94.2883 94.1313 93.4004 93.4004 93.2651 93.6819 94.1313 94.4489 94.7810 (39)
Average = Sum(39)m / 12 = 94.2876 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.9549 0.9531 0.9513 0.9429 0.9413 0.9340 0.9340 0.9327 0.9368 0.9413 0.9445 0.9478 (40)
HLP (average) 0.9429 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7395 (42)
Average daily hot water use (litres/day) 99.2637 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
109.1901 105.2196 101.2490 97.2785 93.3079 89.3374 89.3374 93.3079 97.2785 101.2490 105.2196 109.1901 (44)
Energy conte 161.9258 141.6213 146.1405 127.4088 122.2518 105.4940 97.7557 112.1761 113.5159 132.2918 144.4068 156.8165 (45)
Energy content (annual) Total = Sum(45)m = 1561.8051 (45)
Distribution loss (46)m = 0.15 x (45)m
24.2889 21.2432 21.9211 19.1113 18.3378 15.8241 14.6634 16.8264 17.0274 19.8438 21.6610 23.5225 (46)
Water storage loss:
Store volume 150.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 1.3938 (48)
Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 0.7527 (55)
Total storage loss
23.3325 21.0745 23.3325 22.5798 23.3325 22.5798 23.3325 23.3325 22.5798 23.3325 22.5798 23.3325 (56)
If cylinder contains dedicated solar storage
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF ET EMISSION 09 Jan
23.3325 21.0745 23.3325 22.5798 23.3325 22.5798 23.3325 23.3325 22.5798 23.3325 22.5798 23.3325 (57
Primary loss 23.2624 21.0112 23.2624 22.5120 23.2624 22.5120 23.2624 23.2624 22.5120 23.2624 22.5120 23.2624 (59)
Total heat required for water heating calculated for each month
208.5207 183.7070 192.7354 172.5007 168.8467 150.5859 144.3506 158.7710 158.6077 178.8867 189.4987 203.4114 (62
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63
Solar input (sum of months) = Sum(63)m = 0.0000 (63
Output from w/h
208.5207 183.7070 192.7354 172.5007 168.8467 150.5859 144.3506 158.7710 158.6077 178.8867 189.4987 203.4114 (64
Total per year (kWh/year) = Sum(64)m = 2110.4225 (64
Heat gains from water heating, kWh/month
91.1162 80.7577 85.8676 78.4369 77.9247 71.1502 69.7797 74.5745 73.8175 81.2629 84.0887 89.4174 (65)
Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 136.9763 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%9a), also see Table 5
22.8518 20.2968 16.5064 12.4964 9.3412 7.8863 8.5214 11.0764 14.8667 18.8768 22.0320 23.4869 (67)
Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
256.3278 258.9876 252.2848 238.0153 220.0027 203.0733 191.7634 189.1036 195.8064 210.0759 228.0885 245.0179 (68)
Cooking gains (calculated in Appendix L, equation L15 or Llb5a), also see Table 5
36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 36.6976 (69)
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70
Losses e.g. evaporation (negative values) (Table 5)
-109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 -109.5810 (71)
Water heating gains (Table 5)
122.4681 120.1751 115.4135 108.9402 104.7374 98.8198 93.7899 100.2345 102.5243 109.2244 116.7899 120.1847 (72)
Total internal gains
468.7405 466.5524 451.2977 426.5448 401.1742 376.8722 361.1676 367.5074 380.2903 405.2699 434.0033 455.7824 (73)
6. Solar gains
[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor W
W/m2 or Table 6b or Table 6c Table 6d
Southeast 8.1500 36.7938 0.6300 0.7000 0.7700 91.6441 (77)
Southwest 16.8500 36.7938 0.6300 0.7000 0.7700 189.4727 (79)
Solar gains 281.1168 478.8460 655.1779 811.7972 909.2806 902.7051 870.3041 797.5771 709.4192 529.2268 336.7132 240.5774 (83)
Total gains 749.8574 945.3984 1106.4756 1238.3421 1310.4548 1279.5774 1231.4717 1165.0845 1089.7095 934.4967 770.7165 696.3598 (84
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 72.7255 72.8646 73.0014 73.6512 73.7740 74.3513 74.3513 74.4592 74.1279 73.7740 73.5259 73.2683
alpha 5.8484 5.8576 5.8668 5.9101 5.9183 5.9568 5.9568 5.9639 5.9419 5.9183 5.9017 5.8846
util living area
0.9935 0.9767 0.9304 0.8180 0.6463 0.4645 0.3334 0.3676 0.5821 0.8746 0.9817 0.9957 (86)
MIT 20.1726 20.4047 20.6591 20.8752 20.9722 20.9966 20.9996 20.9993 20.9881 20.8421 20.4573 20.1234 (87
Th 2 20.1211 20.1226 20.1241 20.1312 20.1325 20.1387 20.1387 20.1398 20.1363 20.1325 20.1298 20.1271 (88
util rest of house
0.9916 0.9701 0.9127 0.7808 0.5930 0.4032 0.2683 0.2992 0.5138 0.8375 0.9754 0.9943 (89)
MIT 2 19.0269 19.3612 19.7157 19.9996 20.1088 20.1367 20.1386 20.1396 20.1283 19.9686 19.4455 18.9600 (90)
Living area fraction fLA = Living area / (4) = 0.4066 (91
MIT 19.4928 19.7855 20.0993 20.3556 20.4598 20.4863 20.4887 20.4891 20.4779 20.3238 19.8569 19.4330 (92)
Temperature adjustment 0.0000
adjusted MIT 19.4928 19.7855 20.0993 20.3556 20.4598 20.4863 20.4887 20.4891 20.4779 20.3238 19.8569 19.4330 (93)
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9897 0.9670 0.9121 0.7909 0.6136 0.4281 0.2948 0.3271 0.5412 0.8464 0.9730 0.9929 (94
Useful gains 742.1377 914.2061 1009.2309 979.4645 804.0354 547.7348 363.0248 381.0455 589.7836 790.9897 749.8841 691.3905 (95
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96
Heat loss rate W
1450.7324 1418.6783 1293.6650 1080.1299 824.5760 549.7868 363.2026 381.3742 597.4971 915.3122 1204.8766 1443.8031 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh
527.1944 339.0053 211.6190 72.4791 15.2823 0.0000 0.0000 0.0000 0.0000 92.4959 327.5946 559.7949 (98)
Space heating 2145.4654 (98)
Space heating per m2 (98) / (4) = 21.4547 (99
8c. Space cooling requirement
Not applicable
9a. Energy requirements - Individual heating systems, including micro-CHP
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Desig

ned)

ULATION OF TARGET EMISSION

09 Jan

Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 93.5000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 2294.6154 (211)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
527.1944 339.0053 211.6190 72.4791 15.2823 0.0000 0.0000 0.0000 0.0000 92.4959 327.5946 559.7949 (98)
Space heating efficiency (main heating system 1)
93.5000 93.5000 93.5000 93.5000 93.5000 0.0000 0.0000 0.0000 0.0000 93.5000 93.5000 93.5000 (210)
Space heating fuel (main heating system)
563.8443 362.5725 226.3304 77.5177 16.3447 0.0000 0.0000 0.0000 0.0000 98.9261 350.3685 598.7112 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)
Water heating
Water heating requirement
208.5207 183.7070 192.7354 172.5007 168.8467 150.5859 144.3506 158.7710 158.6077 178.8867 189.4987 203.4114 (64)
Efficiency of water heater 79.8000 (216)
(217)m 87.1866 86.4272 85.0635 82.6926 80.5908 79.8000 79.8000 79.8000 79.8000 83.1507 86.2613 87.3774 (217)
Fuel for water heating, kWh/month
239.1659 212.5570 226.5784 208.6048 209.5111 188.7041 180.8905 198.9612 198.7565 215.1354 219.6799 232.7963 (219)
Water heating fuel used 2531.3411 (219)
Annual totals kWh/year
Space heating fuel - main system 2294.6154 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 75.0000 (231)
Electricity for lighting (calculated in Appendix L) 403.5701 (232)
Total delivered energy for all uses 5304.5266 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 2294.6154 0.2160 495.6369 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2531.3411 0.2160 546.7697 (264)
Space and water heating 1042.4066 (265)
Pumps and fans 75.0000 0.5190 38.9250 (267)
Energy for lighting 403.5701 0.5190 209.4529 (268)
Total CO2, kg/m2/year 1290.7845 (272)
Emissions per m2 for space and water heating 10.4241 (272a)
Fuel factor (electricity) 1.5500
Emissions per m2 for lighting 2.0945 (272b)
Emissions per m2 for pumps and fans 0.3893 (272¢)
Target Carbon Dioxide Emission Rate (TER) = (10.4241 * 1.55) + 2.0945 + 0.3893, rounded to 2 d.p. 18.6400 (273)
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

REG

cument

LATIONS COMPLIANCE REPORT - Approved A, 2013 Edition, England

REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2013 Edition, England

DWELLING AS DESIGNED
Top-floor flat, total floor area 188 m?

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

la TER and DER

Fuel for main heating:Electricity

Fuel factor:1.55 (electricity)

Target Carbon Dioxide Emission Rate (TER) 20.72 kgCOll/m?
Dwelling Carbon Dioxide Emission Rate (DER) 11.42 kgCOLl/m?0K
1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE)S51.2 kWh/m?/yr
Dwelling Fabric Energy Efficiency (DFEE)45.3 kWh/m?/yrOK

2 Fabric U-values

Element Average Highest

External wall 0.13 (max. 0.30) 0.13 (max. 0.70) OK
Party wall 0.00 (max. 0.20) - OK
Floor (no floor)

Roof 0.11 (max. 0.20) 0.11 (max. 0.35) OK
Openings 1.30 (max. 2.00) 1.30 (max. 3.30) OK
2a Thermal bridging

Thermal bridging calculated using default y-value of 0.15

3 Air permeability

Alr permeability at 50 pascals: 3.00 (design value)

Maximum 10.0 OK

4 Heating efficiency
Main heating system: Heat pump with radiators or underfloor - Electric
Panasonic WH-ADC1216G6ESUK + WH-UD16FES

Secondary heating system: None
5 Cylinder insulation
Hot water storage No cylinder

6 Controls
Space heating controls: Time and temperature zone control OK

Hot water controls: No cylinder

7 Low energy lights
Percentage of fixed lights with low-energy fittings:100%
Minimum 75% OK

8 Mechanical ventilation
Continuous supply and extract system

Specific fan power: 0.79

Maximum 1.5 OK
MVHR efficiency: 84%

Minimum: 70% OK

9 Summertime temperature

Overheating risk (Thames Valley): Not significant OK

Based on:

Overshading: Average

Windows facing North East: 37.54 m?, No overhang

Air change rate: 8.00 ach

Blinds/curtains: Light-coloured venetian blind, closed 50% of daylight hours

10 Key features

External wall U-value 0.13 W/m?K
External wall U-value 0.13 W/m?K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Roof U-value 0.11 W/m?K
Air permeability 3.0 m*/m?h
Photovoltaic array 0.66 kW

Page 2 of 9

Regs Region: England
Elmhurst Energy Systems
SAP2012 Calculator (Design
System) version 4.12r02




FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan
SAP 2012 WORKSHEET FOR New Build (As Designed) (Version 9.92, January 2014)
CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 86.8500 (1b) b3 2.8000 (2b) = 243.1800 (1b) - (3b)
First floor 101.0000 (lc) X 2.8000 (2c) = 282.8000 (lc) - (3c)
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 187.8500 (4)
Dwelling volume (3a) +(3b)+(3c) +(3d) +(3e) ... (3n) = 525.9800 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 0 * 10 = 0.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 0.0000 / (5) = 0.0000 (8)
Pressure test Yes
Measured/design AP50 3.0000
Infiltration rate 0.1500 (18
Number of sides sheltered 2 (19
Shelter factor (20) = 1 - [0.075 x (19)] 0.8500 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.1275 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.1626 0.1594 0.1562 0.1403 0.1371 0.1211 0.1211 0.1179 0.1275 0.1371 0.1434 0.1498 (22b)
Balanced mechanical ventilation with heat recovery
If mechanical ventilation: 0.5000 (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 71.4000 (23c)
Effective ac 0.3056 0.3024 0.2992 0.2833 0.2801 0.2641 0.2641 0.2609 0.2705 0.2801 0.2864 0.2928 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value AxU K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Opening Type 1 (Uw = 1.30) 37.5400 1.2357 46.3897 (27)
External Wall 1 54.2800 18.7200 35.5600 0.1300 4.6228 (29a)
External Wall 2 54.3800 18.8200 35.5600 0.1300 4.6228 (29a)
External Roof 1 101.0000 101.0000 0.1100 11.1100 (30)
Total net area of external elements Aum(A, m2) 209.6600 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 66.7453 (33)
Party Wall 1 15.9000 0.0000 0.0000 (32)
Party Wall 2 21.4800 0.0000 0.0000 (32)
Party Wall 3 43.5100 0.0000 0.0000 (32)
Party Wall 4 15.9600 0.0000 0.0000 (32)
Party Wall 5 23.3000 0.0000 0.0000 (32)
Party Wall 6 86.6600 0.0000 0.0000 (32)
Party Floor 1 86.8500 (32d)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area) 31.4490 (36)
Total fabric heat loss (33) + (36) = 98.1943 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 53.0375 52.4843 51.9310 49.1647 48.6114 45.8451 45.8451 45.2918 46.9516 48.6114 49.7179 50.8245 (38)
Heat transfer coeff
151.2319 150.6786 150.1253 147.3590 146.8057 144.0394 144.0394 143.4861 145.1459 146.8057 147.9123 149.0188 (39
Average = Sum(39)m / 12 = 147.2207 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec
HLP 0.8051 0.8021 0.7992 0.7845 0.7815 0.7668 0.7668 0.7638 0.7727 0.7815 0.7874 0.7933 (40)
HLP (average) 0.7837 (40
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.9861 (42
Average daily hot water use (litres/day) 105.1196 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan

Daily hot water use

115.6316 111.4268 107.2220 103.0172 98.8124 94.6077 94.6077 98.8124 103.0172 107.2220 111.4268 115.6316 (44)
Energy conte 171.4783 149.9760 154.7618 134.9251 129.4638 111.7175 103.5226 118.7937 120.2125 140.0961 152.9259 166.0676 (45)
Energy content (annual) Total = Sum(45)m = 1653.9410 (45)

Distribution loss (46)m = 0.15 x (45)m
25.7217 22.4964 23.2143 20.2388 19.4196 16.7576 15.5284 17.8191 18.0319 21.0144 22.9389 24.9101 (46)
Water storage loss:

Store volume 184.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 2.1100 (48)
Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 1.1394 (55)

Total storage loss
35.3214 31.9032 35.3214 34.1820 35.3214 34.1820 35.3214 35.3214 34.1820 35.3214 34.1820 35.3214 (56)

If cylinder contains dedicated solar storage
35.3214 31.9032 35.3214 34.1820 35.3214 3
Primary loss 0.0000 0.0000 0.0000 0.0000 0.0000
Total heat required for water heating calculated for each month
206.7997 181.8792 190.0832 169.1071 164.7852 145.8995 138.8440 154.1151 154.3945 175.4175 187.1079 201.3890 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)

=

.1820 35.3214 35.3214 34.1820 35.3214 34.1820 35.3214 (57)
.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (59)

o

Output from w/h
206.7997 181.8792 190.0832 169.1071 164.7852 145.8995 138.8440 154.1151 154.3945 175.4175 187.1079 201.3890 (64)
Total per year (kWh/year) = Sum(64)m = 2069.8220 (64)
Heat gains from water heating, kWh/month
57.0165 49.8670 51.4583 44.8626 43.0467 37.1461 34.4213 39.4989 39.9707 46.5820 50.8478 55.2175 (65)

5. Internal gains (see Table 5 and 5a)

Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%a), also see Table 5

32.0360 28.4541 23.1404 17.5188 13.0955 11.0558 11.9462 15.5281 20.8417 26.4634 30.8867 32.9264 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
359.3466 363.0755 353.6788 333.6744 308.4223 284.6890 268.8337 265.1048 274.5015 294.5059 319.7579 343.4913 (68)
Cooking gains (calculated in Appendix L, equation L15 or Llba), also see Table 5
37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 (69)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
-119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 (71)
Water heating gains (Table 5)
76.6351 74.2069 69.1644 62.3092 57.8585 51.5917 46.2652 53.0899 55.5148 62.6102 70.6220 74.2170 (72)
Total internal gains
535.8091 533.5278 513.7750 481.2936 447.1677 415.1279 394.8363 401.5141 418.6494 451.3708 489.0579 518.4260 (73)

6. Solar gains

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor w
W/m2 or Table 6b or Table 6c Table 6d
Northeast 37.5400 11.2829 0.6000 0.9000 0.7700 158.5052 (75)

Solar gains 158.5052 322.6420 581.2982 954.6587 1283.2486 1368.0788 1279.8097 1020.2791 708.3210 394.2941 199.4406 129.4433 (83)
Total gains 694.3143 856.1698 1095.0732 1435.9523 1730.4163 1783.2067 1674.6460 1421.7933 1126.9703 845.6649 688.4985 647.8694 (84)

Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 86.2592 86.5759 86.8950 88.5262 88.8599 90.5665 90.5665 90.9157 89.8760 88.8599 88.1951 87.5402
alpha 6.7506 6.7717 6.7930 6.9017 6.9240 7.0378 7.0378 7.0610 6.9917 6.9240 6.8797 6.8360
util living area

0.9999 0.9994 0.9953 0.9467 0.7509 0.5145 0.3782 0.4631 0.8177 0.9925 0.9996 0.9999 (86)
Tweekday 18.9068 19.1119 19.4900 20.0004 20.2372 20.2808 20.2821 20.2844 20.2424 19.8114 19.2772 18.8923
Tweekend 20.3684 20.4582 20.6247 20.8533 20.9772 20.9985 20.9999 20.9995 20.9722 20.7618 20.5267 20.3586
24 / 16 0 0 0 0 0 0 0 0 0 0 0 0
24 /9 0 0 0 0 0 0 0 0 0 0 0 0
16 /9 0 0 0 0 0 0 0 0 0 0 0 0
MIT 20.0253 20.1619 20.4208 20.7709 20.9648 20.9977 20.9998 20.9992 20.9566 20.6324 20.2609 20.0100 (87)
Th 2 20.2489 20.2515 20.2540 20.2668 20.2694 20.2822 20.2822 20.2848 20.2771 20.2694 20.2643 20.2592 (88)
util rest of house

0.9998 0.9992 0.9936 0.9299 0.7033 0.4579 0.3166 0.3917 0.7564 0.9886 0.9995 0.9999 (89)
Tweekday 18.9068 19.1119 19.4900 20.0004 20.2372 20.2808 20.2821 20.2844 20.2424 19.8114 19.2772 18.8923
Tweekend 18.9068 19.1119 19.4900 20.0004 20.2372 20.2808 20.2821 20.2844 20.2424 19.8114 19.2772 18.8923
MIT 2 18.9068 19.1119 19.4900 20.0004 20.2372 20.2808 20.2821 20.2844 20.2424 19.8114 19.2772 18.8923 (90)
Living area fraction fLA = Living area / (4) = 0.3627 (91)
MIT 19.3125 19.4928 19.8277 20.2799 20.5011 20.5408 20.5424 20.5437 20.5015 20.1092 19.6340 19.2978 (92)
Temperature adjustment 0.0000
adjusted MIT 19.3125 19.4928 19.8277 20.2799 20.5011 20.5408 20.5424 20.5437 20.5015 20.1092 19.6340 19.2978 (93)
8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9998 0.9990 0.9924 0.9303 0.7189 0.4784 0.3390 0.4177 0.7767 0.9875 0.9993 0.9999 (94)

Useful gains 694.1523 855.2893 1086.7353 1335.8392 1244.0020 853.1687 567.6817 593.8273 875.3412 835.0985 688.0233 647.7765 (95)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

C

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan 20

Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 1
Heat loss rate W

2270.3664 2198.8202 2000.8191 1676.9290 1292.0506 855.7124 567.8675 594.5615 929.1471 1396.0053 1853.9349 2249.8518 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh

o~

.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

1172.7033 902.8527 680.0783 245.5846 35.7482 0.0000 0.0000 0.0000 0.0000 417.3147 839.4563 1191.9440 (98)
Space heating 5485.6823 (98)
Space heating per m2 (98) / (4) = 29.2025 (99)
8c. Space cooling requirement
Calculated for June, July and August. See Table 10b
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ext. temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000
Heat loss rate W
0.0000 0.0000 0.0000 0.0000 0.0000 1353.9704 1065.8916 1090.4947 0.0000 0.0000 0.0000 0.0000 (100)
Utilisation 0.0000 0.0000 0.0000 0.0000 0.0000 0.9877 0.9957 0.9882 0.0000 0.0000 0.0000 0.0000 (101)
Useful loss 0.0000 0.0000 0.0000 0.0000 0.0000 1337.3358 1061.2871 1077.6119 0.0000 0.0000 0.0000 0.0000 (102)
Total gains 0.0000 0.0000 0.0000 0.0000 0.0000 2218.8177 2088.8807 1795.7473 0.0000 0.0000 0.0000 0.0000 (103)
Month fracti 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 (103a)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 634.6670 764.5296 534.2928 0.0000 0.0000 0.0000 0.0000 (104)
Space cooling 1933.4893 (104)
Cooled fraction fC = cooled area / (4) = 0.5109 (105)
Intermittency factor (Table 10b)
0.0000 0.0000 0.0000 0.0000 0.0000 0.2500 0.2500 0.2500 0.0000 0.0000 0.0000 0.0000 (106)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 81.0691 97.6571 68.2478 0.0000 0.0000 0.0000 0.0000 (107)
Space cooling 246.9741 (107)
Space cooling per m2 1.3147 (108)
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 221.8653 (206)
Efficiency of secondary/supplementary heating system, % 100.0000 (208)
Space heating requirement 2472.5287 (211)
Cooling System Energy Efficiency Ratio (see Table 10c) 4.0500 (209)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
1172.7033 902.8527 680.0783 245.5846 35.7482 0.0000 0.0000 0.0000 0.0000 417.3147 839.4563 1191.9440 (98)
Space heating efficiency (main heating system 1)
221.8653 221.8653 221.8653 221.8653 221.8653 0.0000 0.0000 0.0000 0.0000 221.8653 221.8653 221.8653 (210)
Space heating fuel (main heating system)
528.5655 406.9374 306.5276 110.6909 16.1126 0.0000 0.0000 0.0000 0.0000 188.0938 378.3631 537.2378 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement

206.7997 181.8792 190.0832 169.1071 164.7852 145.8995 138.8440 154.1151 154.3945 175.4175 187.1079 201.3890 (64)
Efficiency of water heater 258.5900 (216)
(217)m 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 (217)
Fuel for water heating, kWh/month

79.9720 70.3350 73.5076 65.3958 63.7245 56.4212 53.6927 59.5983 59.7063 67.8362 72.3570 77.8796 (219)

Water heating fuel used 800.4262 (219)
Space cooling fuel requirement
(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 20.0171 24.1129 16.8513 0.0000 0.0000 0.0000 0.0000 (221)
Cooling 60.9812 (221)
Annual totals kWh/year
Space heating fuel - main system 2472.5287 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 0.9875)

mechanical ventilation fans (SFP = 0.9875) 633.6744 (230a)
Total electricity for the above, kWh/year 633.6744 (231)
Electricity for lighting (calculated in Appendix L) 565.7660 (232)
Energy saving/generation technologies (Appendices M ,N and Q)
PV Unit 0 (0.80 * 0.66 * 951 * 0.80) = -401.5402 -401.5402 (233)
Total delivered energy for all uses 4131.8363 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP

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

Space heating - main system 1 2472.5287 0.5190 1283.2424 (261)
Space heating - secondary 0.0000 0.5190 0.0000 (263)
Water heating (other fuel) 800.4262 0.5190 415.4212 (264)
Space and water heating 1698.6636 (265)
Space cooling 60.9812 0.5190 31.6493 (266)
Pumps and fans 633.6744 0.5190 328.8770 (267)
Energy for lighting 565.7660 0.5190 293.6325 (268)
Energy saving/generation technologies
PV Unit -401.5402 0.5190 -208.3994 (269)
Total CO02, kg/year 2144.4230 (272)
Dwelling Carbon Dioxide Emission Rate (DER) 11.4200 (273)

16 CO2 EMISSIONS ASSOCIATED WITH APPLIANCES AND COOKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014

DER 11.4200 zCl
Total Floor Area TFA 187.8500

Assumed number of occupants N 2.9861

CO2 emission factor in Table 12 for electricity displaced from grid EF 0.5190

CO2 emissions from appliances, equation (L14) 11.3357 zC2
CO2 emissions from cooking, equation (L16) 1.0150 zc3
Total CO2 emissions 23.7707 zC4
Residual CO2 emissions offset from biofuel CHP 0.0000 zC5
Additional allowable electricity generation, kWh/m?/year 0.0000 ZzC6
Resulting CO2 emissions offset from additional allowable electricity generation 0.0000 zcC7
Net CO2 emissions 23.7707 zC8

Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

SAP 2012 WORKSHEET FOR New Build
CALCULATION OF TARGET EMISSIONS

(As Designed)
09 Jan 2014

(Version 9.92,

January 2014)

1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 86.8500 (1b) X 2.8000 (2b) = 243.1800 (1b) - (3b)
First floor 101.0000 (lc) X 2.8000 (2c) = 282.8000 (lc) - (3c)
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 187.8500 (4)
Dwelling volume (3a) +(3b)+(3c) +(3d) +(3e) ... (3n) = 525.9800 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 4 * 10 = 40.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 40.0000 / (5) = 0.0760 (8)
Pressure test Yes
Measured/design AP50 5.0000
Infiltration rate 0.3260 (18
Number of sides sheltered 2 (19
Shelter factor (20) = 1 - [0.075 x (19)] 0.8500 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.2771 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.3534 0.3464 0.3395 0.3049 0.2979 0.2633 0.2633 0.2564 0.2771 0.2979 0.3118 0.3256 (22b)
Effective ac 0.5624 0.5600 0.5576 0.5465 0.5444 0.5347 0.5347 0.5329 0.5384 0.5444 0.5486 0.5530 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value A x U K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
TER Opening Type (Uw = 1.40) 37.5400 1.3258 49.7689 27)
External Wall 1 54.2800 18.7200 35.5600 0.1800 6.4008 (29a)
External Wall 2 54.3800 18.8200 35.5600 0.1800 6.4008 (29a)
External Roof 1 101.0000 101.0000 0.1300 13.1300 (30)
Total net area of external elements Aum(A, m2) 209.6600 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 75.7005 (33)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (User defined value 0.050 * total exposed area) 10.4830 (36)
Total fabric heat loss (33) + (36) = 86.1835 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 97.6229 97.2021 96.7896 94.8524 94.4899 92.8026 92.8026 92.4902 93.4525 94.4899 95.2232 95.9897 (38)
Heat transfer coeff
183.8064 183.3856 182.9732 181.0359 180.6735 178.9862 178.9862 178.6737 179.6361 180.6735 181.4067 182.1733 (39
Average = Sum(39)m / 12 = 181.0342 (39
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.9785 0.9762 0.9740 0.9637 0.9618 0.9528 0.9528 0.9512 0.9563 0.9618 0.9657 0.9698 (40)
HLP (average) 0.9637 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
Water heating energy requirements (kWh/year)
Assumed occupancy 2.9861 (42)
Average daily hot water use (litres/day) 105.1196 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
115.6316 111.4268 107.2220 103.0172 98.8124 94.6077 94.6077 98.8124 103.0172 107.2220 111.4268 115.6316 (44
Energy conte 171.4783 149.9760 154.7618 134.9251 129.4638 111.7175 103.5226 118.7937 120.2125 140.0961 152.9259 166.0676 (45)
Energy content (annual) Total = Sum(45)m = 1653.9410 (45)
Distribution loss (46)m = 0.15 x (45)m
25.7217 22.4964 23.2143 20.2388 19.4196 16.7576 15.5284 17.8191 18.0319 21.0144 22.9389 24.9101 (46)
Water storage loss:
Store volume 150.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 1.3938 (48)
Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 0.7527 (55)
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

C

Total storage loss
23.3325 21.0745 23.3325 22.5798 23.3325 22.5798 23.3325 23.3325 22.5798 23.3325 22.5798 23.3325 (56)
If cylinder contains dedicated solar storage
23.3325 21.0745 23.3325 22.5798 23.3325 22.5798 23.3325 23.3325 22.5798 23.3325 22.5798 23.3325 (57)
Primary loss 23.2624 21.0112 23.2624 22.5120 23.2624 22.5120 23.2624 23.2624 22.5120 23.2624 22.5120 23.2624 (59)
Total heat required for water heating calculated for each month
218.0732 192.0617 201.3567 180.0169 176.0587 156.8093 150.1175 165.3887 165.3044 186.6910 198.0177 212.6625 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
218.0732 192.0617 201.3567 180.0169 176.0587 156.8093 150.1175 165.3887 165.3044 186.6910 198.0177 212.6625 (64)
Total per year (kWh/year) = Sum(64)m = 2202.5584 (64)
Heat gains from water heating, kWh/month
94.2925 83.5356 88.7342 80.9361 80.3227 73.2195 71.6972 76.7748 76.0441 83.8579 86.9213 92.4934 (65)

Internal gains (see Table 5 and 5a)

Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 149.3045 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

32.2644 28.6569 23.3054 17.6437 13.1889 11.1346 12.0313 15.6388 20.9903 26.6520 31.1068 33.1611 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5

359.3466 363.0755 353.6788 333.6744 308.4223 284.6890 268.8337 265.1048 274.5015 294.5059 319.7579 343.4913 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5

37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 37.9304 (69)

Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 .0000 3.0000 3.0000 3.0000 3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)

-119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 -119.4436 (71)
Water heating gains (Table 5)

126.7372 124.3089 119.2664 112.4112 107.9606 101.6938 96.3672 103.1920 105.6169 112.7122 120.7241 124.3191 (72)
Total internal gains

589.1395 586.8327 567.0419 534.5206 500.3631 468.3087 448.0235 454.7269 471.9000 504.6615 542.3802 571.7628 (73)

w

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor w
W/m2 or Table 6b or Table 6c Table 6d
Northeast 37.5400 11.2829 0.6300 0.7000 0.7700 129.4459 (75)

Solar gains 129.4459 263.4909 474.7269 779.6379 1047.9863 1117.2643 1045.1779 833.2279 578.4621 322.0068 162.8765 105.7121 (83)
Total gains 718.5854 850.3236 1041.7688 1314.1585 1548.3494 1585.5731 1493.2014 1287.9548 1050.3621 826.6683 705.2566 677.4748 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 70.9722 71.1350 71.2954 72.0583 72.2029 72.8835 72.8835 73.0110 72.6198 72.2029 71.9110 71.6084
alpha 5.7315 5.7423 5.7530 5.8039 5.8135 5.8589 5.8589 5.8674 5.8413 5.8135 5.7941 5.7739
util living area

0.9998 0.9994 0.9972 0.9787 0.8857 0.6890 0.5215 0.6208 0.9144 0.9952 0.9996 0.9999 (86)
MIT 19.7866 19.9144 20.1662 20.5320 20.8401 20.9725 20.9954 20.9884 20.8554 20.4532 20.0602 19.7681 (87)
Th 2 20.1013 20.1032 20.1050 20.1137 20.1153 20.1228 20.1228 20.1242 20.1199 20.1153 20.1120 20.1086 (88)
util rest of house

0.9997 0.9992 0.9961 0.9702 0.8454 0.6081 0.4207 0.5114 0.8660 0.9926 0.9994 0.9998 (89)
MIT 2 18.4490 18.6374 19.0069 19.5413 19.9549 20.1044 20.1211 20.1191 19.9895 19.4339 18.8575 18.4272 (90)
Living area fraction fLA = Living area / (4) = 0.3627 (91)
MIT 18.9342 19.1006 19.4274 19.9007 20.2760 20.4193 20.4382 20.4344 20.3036 19.8036 19.2938 18.9136 (92)
Temperature adjustment 0.0000

adjusted MIT 18.9342 19.1006 19.4274 19.9007 20.2760 20.4193 20.4382 20.4344 20.3036 19.8036 19.2938 18.9136 (93)

8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9996 0.9989 0.9950 0.9676 0.8535 0.6365 0.4574 0.5513 0.8778 0.9913 0.9991 0.9997 (94)
Useful gains 718.3125 849.3971 1036.5385 1271.6056 1321.5748 1009.2920 683.0434 710.1123 922.0568 819.4577 704.6179 677.2947 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W

2689.8622 2604.1914 2365.3686 1991.5189 1549.4566 1041.5694 686.9875 720.8481 1114.3908 1662.8536 2212.0373 2680.4292 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh

1466.8330 1179.2218 988.6496 518.3376 169.5441 0.0000 0.0000 0.0000 0.0000 627.4866 1085.3420 1490.3321 (98)
Space heating 7525.7466 (98)
Space heating per m2 (98) / (4) = 40.0625 (99)

8c. Space cooling requirement

Not applicable
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF TARGET EMISSION

09 Jan

9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 93.5000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 8048.9269 (211)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
1466.8330 1179.2218 988.6496 518.3376 169.5441 0.0000 0.0000 0.0000 0.0000 627.4866 1085.3420 1490.3321 (98)
Space heating efficiency (main heating system 1)
93.5000 93.5000 93.5000 93.5000 93.5000 0.0000 0.0000 0.0000 0.0000 93.5000 93.5000 93.5000 (210)
Space heating fuel (main heating system)
1568.8053 1261.1997 1057.3792 554.3718 181.3305 0.0000 0.0000 0.0000 0.0000 671.1086 1160.7936 1593.9380 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)
Water heating
Water heating requirement
218.0732 192.0617 201.3567 180.0169 176.0587 156.8093 150.1175 165.3887 165.3044 186.6910 198.0177 212.6625 (64)
Efficiency of water heater 79.8000 (216)
(217)m 88.9562 88.8317 88.4923 87.4765 84.7135 79.8000 79.8000 79.8000 79.8000 87.8005 88.6656 89.0096 (217)
Fuel for water heating, kWh/month
245.1466 216.2084 227.5416 205.7889  207.8284 196.5029 188.1172 207.2539  207.1483 212.6309 223.3309 238.9208 (219)
Water heating fuel used 2576.4189 (219)
Annual totals kWh/year
Space heating fuel - main system 8048.9269 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 75.0000 (231)
Electricity for lighting (calculated in Appendix L) 569.7989 (232)
Total delivered energy for all uses 11270.1446 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 8048.9269 0.2160 1738.5682 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2576.4189 0.2160 556.5065 (264)
Space and water heating 2295.0747 (265)
Pumps and fans 75.0000 0.5190 38.9250 (267)
Energy for lighting 569.7989 0.5190 295.7256 (268)
Total CO2, kg/m2/year 2629.7253 (272)
Emissions per m2 for space and water heating 12.2176 (272a)
Fuel factor (electricity) 1.5500
Emissions per m2 for lighting 1.5743 (272b)
Emissions per m2 for pumps and fans 0.2072 (272c)
Target Carbon Dioxide Emission Rate (TER) = (12.2176 * 1.55) + 1.5743 + 0.2072, rounded to 2 d.p. 20.7200 (273)

Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

|A7-Fa+PV IEMEEERTE | 24/07/2020 |
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|01, Tottenham Court Road, London, London, W1T 7QZ |
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Assessor Details Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641,

T613-0001
mwickramaratna@wppgroup.co.uk
|CO-RE, 4650 |
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

REG

cument

LATIONS COMPLIANCE REPORT - Approved A, 2013 Edition, England

REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2013 Edition, England

DWELLING AS DESIGNED
Top-floor flat, total floor area 83 m?

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

la TER and DER

Fuel for main heating:Electricity

Fuel factor:1.55 (electricity)

Target Carbon Dioxide Emission Rate (TER) 20.53 kgCOll/m?
Dwelling Carbon Dioxide Emission Rate (DER) 10.59 kgCOLl/m?0K
1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE)34.4 kWh/m?/yr
Dwelling Fabric Energy Efficiency (DFEE)31.8 kWh/m?/yrOK

2 Fabric U-values

Element Average Highest

External wall 0.13 (max. 0.30) 0.13 (max. 0.70) OK
Party wall 0.00 (max. 0.20) - OK
Floor (no floor)

Roof 0.11 (max. 0.20) 0.11 (max. 0.35) OK
Openings 1.30 (max. 2.00) 1.30 (max. 3.30) OK
2a Thermal bridging

Thermal bridging calculated using default y-value of 0.15

3 Air permeability

Alr permeability at 50 pascals: 3.00 (design value

Maximum 10.0 OK

4 Heating efficiency
Main heating system:
Panasonic WH-ADC1216G6ESUK + WH-UD16FES

Heat pump with radiators or underfloor - Electric

Secondary heating system: None
5 Cylinder insulation

Hot water storage No cylinder

6 Controls

Space heating controls: Time and temperature zone control OK

Hot water controls: No cylinder

7 Low energy lights
Percentage of fixed lights with low-energy fittings:100%
Minimum 75% OK

8 Mechanical ventilation
Continuous supply and extract system

Specific fan power: 0.66

Maximum 1.5 OK
MVHR efficiency: 85%

Minimum: 70% OK
9 Summertime temperature

Overheating risk (Thames Valley): Slight OK
Based on:

Overshading: Average

Windows facing South East:
Windows facing South West:

Air change rate:
Blinds/curtains:

9.54 m?, No overhang

19.72 m?, No overhang

8.00 ach

Light-coloured venetian blind,

closed 50% of daylight hours

10 Key features
External wall U-value
Party wall U-value
Party wall U-value
Party wall U-value
Party wall U-value
Roof U-value

Air permeability
Photovoltaic array

.13 W/m2K
.00 W/m2K
.00 W/m2K
.00 W/m2K
.00 W/m2K
.11 W/m2K
.0 m*/m2h
.66 kW

cwoooooo
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan
SAP 2012 WORKSHEET FOR New Build (As Designed) (Version 9.92, January 2014)
CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 83.0500 (1b) b3 2.8000 (2b) = 232.5400 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1ld)+(le)...(1n) 83.0500 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 232.5400 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 0 * 10 = 0.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 0.0000 / (5) = 0.0000 (8)
Pressure test Yes
Measured/design AP50 3.0000
Infiltration rate 0.1500 (18)
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.1050 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.1339 0.1313 0.1286 0.1155 0.1129 0.0998 0.0998 0.0971 0.1050 0.1129 0.1181 0.1234 (22b)
Balanced mechanical ventilation with heat recovery
If mechanical ventilation: 0.5000 (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 72.2500 (23c)
Effective ac 0.2726 0.2700 0.2674 0.2543 0.2516 0.2385 0.2385 0.2359 0.2438 0.2516 0.2569 0.2621 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value AxU K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Opening Type 1 (Uw = 1.30) 29.2600 1.2357 36.1578 (27)
External Wall 1 73.6100 29.2600 44.3500 0.1300 5.7655 (29a)
External Roof 1 3.3500 3.3500 0.1100 0.3685 (30)
Total net area of external elements Aum(A, m2) 76.9600 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 42.2918 (33)
Party Wall 1 17.8100 0.0000 0.0000 (32)
Party Wall 2 16.4100 0.0000 0.0000 (32)
Party Wall 3 16.4100 0.0000 0.0000 (32)
Party Wall 4 19.5400 0.0000 0.0000 (32)
Party Floor 1 83.0500 (32d)
Party Ceilings 1 79.7000 (32b)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area) 11.5440 (36)
Total fabric heat loss (33) + (36) = 53.8358 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 20.9208 20.7193 20.5179 19.5107 19.3092 18.3021 18.3021 18.1006 18.7049 19.3092 19.7121 20.1150 (38)
Heat transfer coeff
74.7565 74.5551 74.3537 73.3465 73.1450 72.1379 72.1379 71.9364 72.5407 73.1450 73.5479 73.9508 (39
Average = Sum(39)m / 12 = 73.2961 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.9001 0.8977 0.8953 0.8832 0.8807 0.8686 0.8686 0.8662 0.8735 0.8807 0.8856 0.8904 (40
HLP (average) 0.8826 (40
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.5182 (42
Average daily hot water use (litres/day) 94.0070 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
103.4077 99.6474 95.8871 92.1269 88.3666 84.6063 84.6063 88.3666 92.1269 95.8871 99.6474 103.4077 (44
Energy conte 153.3506 134.1214 138.4013 120.6616 115.7777 99.9073 92.5788 106.2356 107.5044 125.2860 136.7594 148.5119 (45)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan
Energy content (annual) Total = Sum(45)m = 1479.0961 (45)
Distribution loss (46)m = 0.15 x (45)m
23.0026 20.1182 20.7602 18.0992 17.3667 14.9861 13.8868 15.9353 16.1257 18.7929 20.5139 22.2768 (46)
Water storage loss:
Store volume 184.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 2.1100 (48)
Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 1.1394 (55)
Total storage loss
35.3214 31.9032 35.3214 34.1820 35.3214 34.1820 35.3214 35.3214 34.1820 35.3214 34.1820 35.3214 (56)
If cylinder contains dedicated solar storage
35.3214 31.9032 35.3214 34.1820 35.3214 34.1820 35.3214 35.3214 34.1820 35.3214 34.1820 35.3214 (57)
Primary loss 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (59
Total heat required for water heating calculated for each month
188.6720 166.0246 173.7227 154.8436 151.0991 134.0893 127.9002 141.5570 141.6864 160.6074 170.9414 183.8333 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
188.6720 166.0246 173.7227 154.8436 151.0991 134.0893 127.9002 141.5570 141.6864 160.6074 170.9414 183.8333 (64
Total per year (kWh/year) = Sum(64)m = 1894.9771 (64
Heat gains from water heating, kWh/month
50.9891 44.5954 46.0184 40.1200 38.4961 33.2192 30.7825 35.3233 35.7452 41.6576 45.4725 49.3802 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%a), also see Table 5
20.1210 17.8713 14.5339 11.0031 8.2250 6.9439 7.5031 9.7528 13.0902 16.6210 19.3992 20.6803 (67)
Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
225.6967 228.0387 222.1369 209.5726 193.7125 178.8061 168.8478 166.5058 172.4076 184.9719 200.8321 215.7384 (68)
Cooking gains (calculated in Appendix L, equation L15 or Llb5a), also see Table 5
35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 (69)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
-100.7276 -100.7276 -100.7276 -100.7276 -100.7276 -100.7276 -100.7276 -100.7276 -100.7276 -100.7276 -100.7276 -100.7276 (71)
Water heating gains (Table 5)
68.5337 66.3622 61.8527 55.7222 51.7420 46.1378 41.3743 47.4776 49.6461 55.9914 63.1563 66.3712 (72)
Total internal gains
375.1243 373.0451 359.2964 337.0708 314.4523 292.6606 278.4980 284.5090 295.9167 318.3571 344.1603 363.5627 (73)
6. Solar gains
[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor W
W/m2 or Table 6b or Table 6c Table 6d
Southeast 9.5400 36.7938 0.6000 0.9000 0.7700 131.3561 (77
Southwest 19.7200 36.7938 0.6000 0.9000 0.7700 271.5244 (79)
Solar gains 402.8806 686.2547 938.9636 1163.4214 1303.1290 1293.7054 1247.2701 1143.0420 1016.6990 758.4576 482.5581 344.7818 (83
Total gains 778.0049 1059.2998 1298.2600 1500.4922 1617.5813 1586.3660 1525.7681 1427.5510 1312.6157 1076.8147 826.7184 708.3445 (84
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 77.1486 77.3570 77.5666 78.6317 78.8483 79.9492 79.9492 80.1730 79.5051 78.8483 78.4164 77.9892
alpha 6.1432 6.1571 6.1711 6.2421 6.2566 6.3299 6.3299 6.3449 6.3003 6.2566 6.2278 6.1993
util living area
0.9786 0.9079 0.7697 0.5821 0.4195 0.2909 0.2080 0.2318 0.3808 0.6808 0.9350 0.9866 (86)
Tweekday 19.4225 19.8285 20.0691 20.1659 20.1822 20.1942 20.1943 20.1963 20.1896 20.1535 19.8261 19.3320
Tweekend 20.6270 20.8172 20.9395 20.9893 20.9987 20.9999 21.0000 21.0000 20.9995 20.9788 20.8085 20.5829
24 / 16 0 0 0 0 0 0 0 0 0 0 0 0
24 /9 0 0 0 0 0 0 0 0 0 0 0 0
16 /9 0 0 0 0 0 0 0 0 0 0 0 0
MIT 20.4243 20.7172 20.9067 20.9832 20.9979 20.9998 21.0000 21.0000 20.9991 20.9672 20.7010 20.3563 (87)
Th 2 20.1674 20.1694 20.1715 20.1818 20.1839 20.1943 20.1943 20.1963 20.1901 20.1839 20.1798 20.1756 (88
util rest of house
0.9729 0.8893 0.7376 0.5454 0.3830 0.2544 0.1699 0.1913 0.3363 0.6348 0.9178 0.9828 (89)
Tweekday 19.4225 19.8285 20.0691 20.1659 20.1822 20.1942 20.1943 20.1963 20.1896 20.1535 19.8261 19.3320
Tweekend 19.4225 19.8285 20.0691 20.1659 20.1822 20.1942 20.1943 20.1963 20.1896 20.1535 19.8261 19.3320
MIT 2 19.4225 19.8285 20.0691 20.1659 20.1822 20.1942 20.1943 20.1963 20.1896 20.1535 19.8261 19.3320 (90)
Living area fraction fLA = Living area / (4) = 0.5645 (91)
MIT 19.9880 20.3302 20.5419 20.6273 20.6427 20.6490 20.6491 20.6500 20.6466 20.6128 20.3200 19.9102 (92)
Temperature adjustment 0.0000
adjusted MIT 19.9880 20.3302 20.5419 20.6273 20.6427 20.6490 20.6491 20.6500 20.6466 20.6128 20.3200 19.9102 (93)
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9714 0.8931 0.7523 0.5655 0.4035 0.2750 0.1914 0.2142 0.3614 0.6594 0.9210 0.9813 (94)
Useful gains 755.7730 946.1093 976.6622 848.5630 652.7603 436.2694 292.0849 305.7139 474.3913 710.0188 761.4224 695.0999 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96
Heat loss rate W
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan

1172.7787 1150.3977 1044.0661 860.1531 654.1126 436.3589 292.0916 305.7275 474.8924 732.3899 972.3010 1161.7819 (97)

Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh

310.2522 137.2818 50.1485 8.3448 1.0061 0.0000 0.0000 0.0000 0.0000 16.6441 151.8326 347.2114 (98)
Space heating 1022.7215 (98)
Space heating per m2 (98) / (4) = 12.3145 (99)

8c. Space cooling requirement

Calculated for June, July and August. See Table 10b

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ext. temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000
Heat loss rate W
0.0000 0.0000 0.0000 0.0000 0.0000 678.0958 533.8201 546.7168 0.0000 0.0000 0.0000 0.0000 (100)
Utilisation 0.0000 0.0000 0.0000 0.0000 0.0000 0.9992 0.9997 0.9996 0.0000 0.0000 0.0000 0.0000 (101)
Useful loss 0.0000 0.0000 0.0000 0.0000 0.0000 677.5362 533.6849 546.4900 0.0000 0.0000 0.0000 0.0000 (102)
Total gains 0.0000 0.0000 0.0000 0.0000 0.0000 1945.4866 1872.9829 1759.3899 0.0000 0.0000 0.0000 0.0000 (103)
Month fracti 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 (103a)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 912.9243 996.4377 902.3975 0.0000 0.0000 0.0000 0.0000 (104)
Space cooling 2811.7594 (104)
Cooled fraction fC = cooled area / (4) = 0.7115 (105)
Intermittency factor (Table 10b)
0.0000 0.0000 0.0000 0.0000 0.0000 0.2500 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (106)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 162.3862 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (107)
Space cooling 162.3862 (107)
Space cooling per m2 1.9553 (108)
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 139.2987 (206)
Efficiency of secondary/supplementary heating system, % 100.0000 (208)
Space heating requirement 734.1931 (211)
Cooling System Energy Efficiency Ratio (see Table 10c) 4.0500 (209)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
310.2522 137.2818 50.1485 8.3448 1.0061 0.0000 0.0000 0.0000 0.0000 16.6441 151.8326 347.2114 (98)
Space heating efficiency (main heating system 1)
139.2987 139.2987 139.2987 139.2987 139.2987 0.0000 0.0000 0.0000 0.0000 139.2987 139.2987 139.2987 (210)
Space heating fuel (main heating system)
222.7244 98.5521 36.0007 5.9906 0.7223 0.0000 0.0000 0.0000 0.0000 11.9485 108.9979 249.2567 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement
188.6720 166.0246 173.7227 154.8436 151.0991 134.0893 127.9002 141.5570 141.6864 160.6074 170.9414 183.8333 (64)

Efficiency of water heater 258.5900 (216)
(217)m 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 (217)
Fuel for water heating, kWh/month
72.9618 64.2038 67.1808 59.8800 58.4319 51.8540 49.4606 54.7419 54.7919 62.1089 66.1052 71.0906 (219)
Water heating fuel used 732.8114 (219)
Space cooling fuel requirement
(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 40.0954 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (221)
Cooling 40.0954 (221)
Annual totals kWh/year
Space heating fuel - main system 734.1931 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 0.8250)
mechanical ventilation fans (SFP = 0.8250) 234.0515 (230a)
Total electricity for the above, kWh/year 234.0515 (231)
Electricity for lighting (calculated in Appendix L) 355.3436 (232)
Energy saving/generation technologies (Appendices M ,N and Q)
PV Unit 0 (0.80 * 0.66 * 951 * 0.80) = -401.5402 -401.5402 (233)
Total delivered energy for all uses 1694.9548 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 734.1931 0.5190 381.0462 (261)
Space heating - secondary 0.0000 0.5190 0.0000 (263)
Water heating (other fuel) 732.8114 0.5190 380.3291 (264)
Space and water heating 761.3754 (265)
Space cooling 40.0954 0.5190 20.8095 (266)
Pumps and fans 234.0515 0.5190 121.4727 (267)
Energy for lighting 355.3436 0.5190 184.4233 (268)
Energy saving/generation technologies
PV Unit -401.5402 0.5190 -208.3994 (269)
Total CO02, kg/year 879.6816 (272)
Dwelling Carbon Dioxide Emission Rate (DER) 10.5900 (273)
16 CO2 EMISSIONS ASSOCIATED WITH APPLIANCES AND COOKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES
DER 10.5900 zC1
Total Floor Area TFA 83.0500
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014

Assumed number of occupants N 2.5182

CO2 emission factor in Table 12 for electricity displaced from grid EF 0.5190

CO2 emissions from appliances, equation (L14) 16.1039 zcC2
CO2 emissions from cooking, equation (L16) 2.1606 zC3
Total CO2 emissions 28.8545 zC4
Residual CO2 emissions offset from biofuel CHP 0.0000 zC5
Additional allowable electricity generation, kWh/m?/year 0.0000 ZC6
Resulting CO2 emissions offset from additional allowable electricity generation 0.0000 zcC7
Net CO2 emissions 28.8545 zC8
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF TARGET EMISSION 09 Jan
SAP 2012 WORKSHEET FOR New Build (As Designed) (Version 9.92, January 2014)
CALCULATION OF TARGET EMISSIONS 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 83.0500 (1b) b3 2.8000 (2b) = 232.5400 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1ld)+(le)...(1n) 83.0500 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 232.5400 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 3 %10 = 30.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 30.0000 / (5) = 0.1290 (8)
Pressure test Yes
Measured/design AP50 5.0000
Infiltration rate 0.3790 (18
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.2653 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.3383 0.3316 0.3250 0.2918 0.2852 0.2520 0.2520 0.2454 0.2653 0.2852 0.2985 0.3117 (22b)
Effective ac 0.5572 0.5550 0.5528 0.5426 0.5407 0.5318 0.5318 0.5301 0.5352 0.5407 0.5445 0.5486 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value A x U K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
TER Opening Type (Uw = 1.40) 20.7700 1.3258 27.5360 27)
External Wall 1 73.6100 29.2600 44.3500 0.1800 7.9830 (29a)
External Roof 1 3.3500 3.3500 0.1300 0.4355 (30)
Total net area of external elements Aum(A, m2) 68.4700 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 35.9545 (33)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (User defined value 0.050 * total exposed area) 3.4235 (36)
Total fabric heat loss (33) + (36) = 39.3780 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 42.7595 42.5890 42.4219 41.6370 41.4901 40.8065 40.8065 40.6799 41.0698 41.4901 41.7872 42.0978 (38)
Heat transfer coeff
82.1374 81.9670 81.7998 81.0150 80.8681 80.1845 80.1845 80.0579 80.4478 80.8681 81.1652 81.4758 (39)
Average = Sum(39)m / 12 = 81.0142 (39
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.9890 0.9870 0.9849 0.9755 0.9737 0.9655 0.9655 0.9640 0.9687 0.9737 0.9773 0.9810 (40)
HLP (average) 0.9755 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.5182 (42)
Average daily hot water use (litres/day) 94.0070 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
103.4077 99.6474 95.8871 92.1269 88.3666 84.6063 84.6063 88.3666 92.1269 95.8871 99.6474 103.4077 (44)
Energy conte 153.3506 134.1214 138.4013 120.6616 115.7777 99.9073 92.5788 106.2356 107.5044 125.2860 136.7594 148.5119 (45)
Energy content (annual) Total = Sum(45)m = 1479.0961 (45)
Distribution loss (46)m = 0.15 x (45)m
23.0026 20.1182 20.7602 18.0992 17.3667 14.9861 13.8868 15.9353 16.1257 18.7929 20.5139 22.2768 (46)
Water storage loss:
Store volume 150.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 1.3938 (48)
Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 0.7527 (55)
Total storage loss
23.3325 21.0745 23.3325 22.5798 23.3325 22.5798 23.3325 23.3325 22.5798 23.3325 22.5798 23.3325 (56)
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C

If cylinder contains dedicated solar storage

23.3325 21.0745 23.3325 22.5798 23.3325 22.5798 23.3325 23.3325 22.5798 23.3325 22.5798 23.3325 (57
Primary loss 23.2624 21.0112 23.2624 22.5120 23.2624 22.5120 23.2624 23.2624 22.5120 23.2624 22.5120 23.2624 (59
Total heat required for water heating calculated for each month
199.9455 176.2072 184.9962 165.7535 162.3726 144.9992 139.1737 152.8305 152.5962 171.8809 181.8513 195.1068 (62
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63
Solar input (sum of months) = Sum(63)m = 0.0000 (63
Output from w/h
199.9455 176.2072 184.9962 165.7535 162.3726 144.9992 139.1737 152.8305 152.5962 171.8809 181.8513 195.1068 (64
Total per year (kWh/year) = Sum(64)m = 2027.7135 (64
Heat gains from water heating, kWh/month
88.2650 78.2640 83.2944 76.1935 75.7720 69.2927 68.0584 72.5993 71.8187 78.9335 81.5460 86.6561 (65
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 125.9095 (66
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
20.1210 17.8713 14.5339 11.0031 8.2250 6.9439 7.5031 9.7528 13.0902 16.6210 19.3992 20.6803 (67
Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
225.6967 228.0387 222.1369 209.5726 193.7125 178.8061 168.8478 166.5058 172.4076 184.9719 200.8321 215.7384 (68)
Cooking gains (calculated in Appendix L, equation L15 or Llb5a), also see Table 5
35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 35.5909 (69
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
-100.7276 -100.7276 -100.7276 =-100.7276 -100.7276 -100.7276 -100.7276 -100.7276 -100.7276 =-100.7276 -100.7276 -100.7276 (71
Water heating gains (Table 5)
118.6358 116.4642 111.9548 105.8243 101.8441 96.2398 91.4763 97.5796 99.7482 106.0934 113.2583 116.4733 (72
Total internal gains
428.2263 426.1471 412.3985 390.1728 367.5543 345.7626 331.6000 337.6110 349.0188 371.4591 397.2624 416.6648 (73
6. Solar gains
[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor W
W/m2 or Table 6b or Table 6c Table 6d
Southeast 6.7700 36.7938 0.6300 0.7000 0.7700 76.1264 (77
Southwest 14.0000 36.7938 0.6300 0.7000 0.7700 157.4254 (79
Solar gains 233.5519 397.8252 544.3218 674.4412 755.4303 749.9674 723.0486 662.6271 589.3854 439.6816 279.7413 199.8717 (83
Total gains 661.7782 823.9724 956.7203 1064.6140 1122.9846 1095.7301 1054.6487 1000.2381 938.4042 811.1408 677.0037 616.5365 (84
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 70.2160 70.3620 70.5058 71.1888 71.3181 71.9261 71.9261 72.0399 71.6907 71.3181 71.0571 70.7862
alpha 5.6811 5.6908 5.7004 5.7459 5.7545 5.7951 5.7951 5.8027 5.7794 5.7545 5.7371 5.7191
util living area
0.9917 0.9731 0.9256 0.8145 0.6461 0.4653 0.3341 0.3675 0.5796 0.8669 0.9779 0.9942 (86
MIT 20.1666 20.3965 20.6495 20.8678 20.9690 20.9960 20.9995 20.9992 20.9869 20.8390 20.4558 20.1182 (87
Th 2 20.0925 20.0942 20.0959 20.1038 20.1053 20.1122 20.1122 20.1135 20.1095 20.1053 20.1023 20.0992 (88
util rest of house
0.9892 0.9656 0.9067 0.7763 0.5915 0.4021 0.2669 0.2970 0.5097 0.8281 0.9704 0.9924 (89
MIT 2 18.9961 19.3264 19.6781 19.9649 20.0789 20.1098 20.1120 20.1132 20.1007 19.9394 19.4211 18.9311 (90
Living area fraction fLA = Living area / (4) = 0.5645 (91)
MIT 19.6568 19.9304 20.2265 20.4745 20.5813 20.6101 20.6130 20.6133 20.6009 20.4472 20.0051 19.6012 (92)
Temperature adjustment 0.0000
adjusted MIT 19.6568 19.9304 20.2265 20.4745 20.5813 20.6101 20.6130 20.6133 20.6009 20.4472 20.0051 19.6012 (93)
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9877 0.9640 0.9097 0.7928 0.6211 0.4377 0.3049 0.3368 0.5487 0.8440 0.9695 0.9912 (94
Useful gains 653.6092 794.3032 870.3508 844.0056 697.4315 479.5943 321.5496 336.8995 514.9414 684.5894 656.3339 611.1036 (95
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96
Heat loss rate W
1261.3687 1231.9988 1122.8230 937.7115 718.2178 481.9152 321.7798 337.3072 522.9865 796.3212 1047.4484 1254.8229 (97
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a
Space heating kWh
452.1731 294.1314 187.8394 67.4683 15.4650 0.0000 0.0000 0.0000 0.0000 83.1285 281.6024 478.9271 (98
Space heating 1860.7352 (98)
Space heating per m2 (98) / (4) = 22.4050 (99
8c. Space cooling requirement
Not applicable
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

C

ULATION OF TARGET EMISSION

09 Jan

9a. Energy requirements - Individual heating systems, including micro-CHP

Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 93.5000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 1990.0911 (211)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
452.1731 294.1314 187.8394 67.4683 15.4650 0.0000 0.0000 0.0000 0.0000 83.1285 281.6024 478.9271 (98)
Space heating efficiency (main heating system 1)
93.5000 93.5000 93.5000 93.5000 93.5000 0.0000 0.0000 0.0000 0.0000 93.5000 93.5000 93.5000 (210)
Space heating fuel (main heating system)
483.6076 314.5791 200.8977 72.1586 16.5402 0.0000 0.0000 0.0000 0.0000 88.9075 301.1791 512.2215 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement

199.9455 176.2072 184.9962 165.7535 162.3726 144.9992 139.1737 152.8305 152.5962 171.8809 181.8513 195.1068 (64)
Efficiency of water heater 79.8000 (216)
(217)m 86.9263 86.1713 84.8545 82.6261 80.6290 79.8000 79.8000 79.8000 79.8000 82.9989 85.9765 87.1187 (217)
Fuel for water heating, kWh/month

230.0173 204.4847 218.0158 200.6067 201.3824 181.7032 174.4032 191.5169 191.2233 207.0881 211.5127 223.9551 (219)

Water heating fuel used 2435.9094 (219)
Annual totals kWh/year

Space heating fuel - main system 1990.0911 (211)
Space heating fuel - secondary 0.0000 (215)

Electricity for pumps and fans:

central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 75.0000 (231)
Electricity for lighting (calculated in Appendix L) 355.3436 (232)
Total delivered energy for all uses 4856.3442 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP

Energy Emission factor Emissions

kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 1990.0911 0.2160 429.8597 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2435.9094 0.2160 526.1564 (264)
Space and water heating 956.0161 (265)
Pumps and fans 75.0000 0.5190 38.9250 (267)
Energy for lighting 355.3436 0.5190 184.4233 (268)
Total CO2, kg/m2/year 1179.3645 (272)
Emissions per m2 for space and water heating 11.5113 (272a)

Fuel factor (electricity) 1.5500
Emissions per m2 for lighting 2.2206 (272b)
Emissions per m2 for pumps and fans 0.4687 (272¢c)
Target Carbon Dioxide Emission Rate (TER) = (11.5113 * 1.55) + 2.2206 + 0.4687, rounded to 2 d.p. 20.5300 (273)

Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

REG

cument

LATIONS COMPLIANCE REPORT - Approved A, 2013 Edition, England

REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2013 Edition, England

DWELLING AS DESIGNED
Top-floor flat, total floor area 94 m?

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

la TER and DER

Fuel for main heating:Electricity

Fuel factor:1.55 (electricity)

Target Carbon Dioxide Emission Rate (TER) 22.24 kgCOll/m?
Dwelling Carbon Dioxide Emission Rate (DER) 12.66 kgCOLl/m?0K
1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE)42.2 kWh/m?/yr
Dwelling Fabric Energy Efficiency (DFEE)38.8 kWh/m?/yrOK

2 Fabric U-values

Element Average Highest

External wall 0.13 (max. 0.30) 0.13 (max. 0.70) OK
Party wall 0.00 (max. 0.20) - OK
Floor (no floor)

Roof 0.11 (max. 0.20) 0.11 (max. 0.35) OK
Openings 1.30 (max. 2.00) 1.30 (max. 3.30) OK
2a Thermal bridging

Thermal bridging calculated using default y-value of 0.15

3 Air permeability

Alr permeability at 50 pascals: 3.00 (design value)

Maximum 10.0 OK

4 Heating efficiency
Main heating system:
Panasonic WH-ADC1216G6ESUK + WH-UD16FES

Heat pump with radiators or underfloor - Electric

Secondary heating system: None
5 Cylinder insulation

Hot water storage No cylinder

6 Controls

Space heating controls: Time and temperature zone control OK

Hot water controls: No cylinder

7 Low energy lights
Percentage of fixed lights with low-energy fittings:100%
Minimum 75% OK

8 Mechanical ventilation
Continuous supply and extract system

Specific fan power: 0.56

Maximum 1.5 OK
MVHR efficiency: 86%

Minimum: 70% OK

9 Summertime temperature

Overheating risk (Thames Valley): Not significant OK
Based on:

Overshading: Average

Windows facing South West: 19.08 m?, No overhang

Air change rate: 8.00 ach

Blinds/curtains:

Light-coloured venetian blind,

closed 50% of daylight hours

10 Key features

External wall U-value 0.13 W/m?K
Party wall U-value 0.00 W/m?K
Party wall U-value 0.00 W/m2K
Party wall U-value 0.00 W/m2K
Roof U-value 0.11 W/m?K
Air permeability 3.0 m*/m?h
Photovoltaic array 0.66 kW

Page 2 of 9
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGU

IONS COMPLIANCE Jan

SAP 2012 WORKSHEET FOR New Build (As Designed)

(Version 9.92,

January 2014)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 94.2600 (1b) b3 2.8000 (2b) = 263.9280 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1ld)+(le)...(1n) 94.2600 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 263.9280 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 0 * 10 = 0.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 0.0000 / (5) = 0.0000 (8)
Pressure test Yes
Measured/design AP50 3.0000
Infiltration rate 0.1500 (18
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.1050 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.1339 0.1313 0.1286 0.1155 0.1129 0.0998 0.0998 0.0971 0.1050 0.1129 0.1181 0.1234 (22b)
Balanced mechanical ventilation with heat recovery
If mechanical ventilation: 0.5000 (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 73.1000 (23c)
Effective ac 0.2684 0.2658 0.2631 0.2500 0.2474 0.2343 0.2343 0.2316 0.2395 0.2474 0.2526 0.2579 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value AxU K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Opening Type 1 (Uw = 1.30) 19.0800 1.2357 23.5779 (27)
External Wall 1 55.2600 19.0800 36.1800 0.1300 4.7034 (29a)
External Roof 1 94.2600 94.2600 0.1100 10.3686 (30)
Total net area of external elements Aum(A, m2) 149.5200 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 38.6499 (33)
Party Wall 1 26.9100 0.0000 0.0000 (32)
Party Wall 2 44.1000 0.0000 0.0000 (32)
Party Wall 3 18.9000 0.0000 0.0000 (32)
Party Floor 1 94.2600 (32d)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area) 22.4280 (36)
Total fabric heat loss (33) + (36) = 61.0779 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 23.3745 23.1458 22.9172 21.7741 21.5454 20.4023 20.4023 20.1737 20.8595 21.5454 22.0027 22.4599 (38)
Heat transfer coeff
84.4524 84.2238 83.9951 82.8520 82.6234 81.4802 81.4802 81.2516 81.9375 82.6234 83.0806 83.5379 (39)
Average = Sum(39)m / 12 = 82.7948 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.8960 0.8935 0.8911 0.8790 0.8765 0.8644 0.8644 0.8620 0.8693 0.8765 0.8814 0.8862 (40)
HLP (average) 0.8784 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.6797 (42)
Average daily hot water use (litres/day) 97.8419 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
107.6261 103.7124 99.7987 95.8851 91.9714 88.0577 88.0577 91.9714 95.8851 99.7987 103.7124 107.6261 (44)
Energy conte 159.6064 139.5928 144.0472 125.5839 120.5007 103.9830 96.3555 110.5693 111.8899 130.3969 142.3384 154.5703 (45)
Energy content (annual) Total = Sum(45)m = 1539.4342 (45)
Distribution loss (46)m = 0.15 x (45)m
Regs Region: England
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan 20
23.9410 20.9389 21.6071 18.8376 18.0751 15.5974 14.4533 16.5854 16.7835 19.5595 21.3508 23.1855 (46
Water storage loss:
Store volume 184.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 2.1100 (48)
Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 1.1394 (55)

Total storage loss

35.3214 31.9032 35.3214 34.1820 35.3214 34.1820 35.3214 35.3214 34.1820 35.3214 34.1820 35.3214 (56)
If cylinder contains dedicated solar storage

35.3214 31.9032 35.3214 34.1820 35.3214 34.1820 35.3214 35.3214 34.1820 35.3214 34.1820 35.3214 (57)
Primary loss 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (59)
Total heat required for water heating calculated for each month

194.9278 171.4960 179.3686 159.7659 155.8221 138.1650 131.6769 145.8907 146.0719 165.7183 176.5204 189.8917 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)

Solar input (sum of months) Sum(63)m = 0.0000 (63)

Output from w/h
194.9278 171.4960 179.3686 159.7659 155.8221 138.1650 131.6769 145.8907 146.0719 165.7183 176.5204 189.8917 (64)
Total per year (kWh/year) Sum(64)m = 1955.3152 (64)

Heat gains from water heating, kWh/month
53.0691 46.4146 47.8957 41.7566 40.0665 34.5743 32.0382 36.7643 37.2034 43.3570 47.3275 51.3946 (65)

5. Internal gains (see Table 5 and 5a)

Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 (66)
Lighting gains (calculated in Appendix L, equation L9 or L%a), also see Table 5

21.9935 19.5345 15.8865 12.0271 8.9904 7.5901 8.2013 10.6604 14.3084 18.1678 21.2045 22.6048 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
246.7006 249.2605 242.8095 229.0759 211.7398 195.4462 184.5611 182.0012 188.4522 202.1858 219.5219 235.8155 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5
36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 (69)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
-107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 (71)
Water heating gains (Table 5)
71.3295 69.0693 64.3759 57.9953 53.8528 48.0199 43.0621 49.4144 51.6714 58.2755 65.7327 69.0788 (72)
Total internal gains
403.2185 401.0592 386.2668 362.2932 337.7779 314.2511 299.0195 305.2709 317.6269 341.8239 369.6540 390.6940 (73)

6. Solar gains

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor w
W/m2 or Table 6b or Table 6c Table 6d
Southwest 19.0800 36.7938 0.6000 0.9000 0.7700 262.7123 (79)

Solar gains 262.7123 447.4962 612.2838 758.6494 849.7505 843.6056 813.3258 745.3603 662.9739 494.5787 314.6688 224.8270 (83)
Total gains 665.9307 848.5555 998.5507 1120.9426 1187.5284 1157.8567 1112.3453 1050.6311 980.6008 836.4026 684.3227 615.5209 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 77.5091 77.7195 77.9311 79.0063 79.2250 80.3365 80.3365 80.5625 79.8881 79.2250 78.7889 78.3577
alpha 6.1673 6.1813 6.1954 6.2671 6.2817 6.3558 6.3558 6.3708 6.3259 6.2817 6.2526 6.2238
util living area

0.9948 0.9786 0.9308 0.8099 0.6316 0.4488 0.3221 0.3554 0.5689 0.8740 0.9842 0.9967 (86)
Tweekday 19.1321 19.4672 19.8130 20.0811 20.1710 20.1967 20.1978 20.1998 20.1884 20.0475 19.5432 19.0724
Tweekend 20.4949 20.6449 20.8050 20.9359 20.9875 20.9988 20.9999 20.9998 20.9949 20.9131 20.6740 20.4655
24 / 16 0 0 0 0 0 0 0 0 0 0 0 0
24 /9 0 0 0 0 0 0 0 0 0 0 0 0
16 /9 0 0 0 0 0 0 0 0 0 0 0 0
MIT 20.2205 20.4507 20.6990 20.8999 20.9808 20.9981 20.9998 20.9997 20.9921 20.8658 20.4910 20.1751 (87)
Th 2 20.1709 20.1730 20.1751 20.1854 20.1875 20.1978 20.1978 20.1999 20.1937 20.1875 20.1833 20.1792 (88)
util rest of house

0.9932 0.9726 0.9136 0.7735 0.5815 0.3933 0.2635 0.2938 0.5057 0.8381 0.9787 0.9956 (89)
Tweekday 19.1321 19.4672 19.8130 20.0811 20.1710 20.1967 20.1978 20.1998 20.1884 20.0475 19.5432 19.0724
Tweekend 19.1321 19.4672 19.8130 20.0811 20.1710 20.1967 20.1978 20.1998 20.1884 20.0475 19.5432 19.0724
MIT 2 19.1321 19.4672 19.8130 20.0811 20.1710 20.1967 20.1978 20.1998 20.1884 20.0475 19.5432 19.0724 (90)
Living area fraction fLA = Living area / (4) = 0.5739 (91)
MIT 19.7568 20.0317 20.3215 20.5510 20.6358 20.6567 20.6581 20.6589 20.6497 20.5172 20.0872 19.7053 (92)
Temperature adjustment 0.0000

adjusted MIT 19.7568 20.0317 20.3215 20.5510 20.6358 20.6567 20.6581 20.6589 20.6497 20.5172 20.0872 19.7053 (93)

8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9922 0.9714 0.9169 0.7904 0.6094 0.4251 0.2972 0.3292 0.5417 0.8536 0.9780 0.9949 (94)
Useful gains 660.7512 824.2983 915.5765 886.0332 723.7378 492.2433 330.5508 345.8433 531.2331 713.9930 669.2471 612.3572 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W

1305.3622 1274.4469 1160.9424 965.3100 738.3031 493.4989 330.6549 346.0396 536.6625 819.3917 1078.9843 1295.2768 (97)
Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE Jan 20
479.5906 302.4999 182.5522 57.0792 10.8366 0.0000 0.0000 0.0000 0.0000 78.4167 295.0108 508.0922 (98)
Space heating 1914.0781 (98)
Space heating per m2 (98) / (4) = 20.3064 (99)

8c. Space cooling requirement

Calculated for June, July and August. See Table 10b

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ext. temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000
Heat loss rate W
0.0000 0.0000 0.0000 0.0000 0.0000 765.9143 602.9538 617.5123 0.0000 0.0000 0.0000 0.0000 (100)
Utilisation 0.0000 0.0000 0.0000 0.0000 0.0000 0.9918 0.9973 0.9959 0.0000 0.0000 0.0000 0.0000 (101)
Useful loss 0.0000 0.0000 0.0000 0.0000 0.0000 759.6502 601.3075 614.9710 0.0000 0.0000 0.0000 0.0000 (102)
Total gains 0.0000 0.0000 0.0000 0.0000 0.0000 1452.0892 1397.0212 1326.2601 0.0000 0.0000 0.0000 0.0000 (103)
Month fracti 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 (103a)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 498.5560 592.0110 529.1991 0.0000 0.0000 0.0000 0.0000 (104)
Space cooling 1619.7661 (104)
Cooled fraction fC = cooled area / (4) = 0.7278 (105)
Intermittency factor (Table 10b)
0.0000 0.0000 0.0000 0.0000 0.0000 0.2500 0.2500 0.2500 0.0000 0.0000 0.0000 0.0000 (106)
Space cooling kWh
0.0000 0.0000 0.0000 0.0000 0.0000 90.7091 107.7126 96.2844 0.0000 0.0000 0.0000 0.0000 (107)
Space cooling 294.7060 (107)
Space cooling per m2 3.1265 (108)
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 152.2435 (206)
Efficiency of secondary/supplementary heating system, % 100.0000 (208)
Space heating requirement 1257.2476 (211)
Cooling System Energy Efficiency Ratio (see Table 10c) 4.0500 (209)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
479.5906 302.4999 182.5522 57.0792 10.8366 0.0000 0.0000 0.0000 0.0000 78.4167 295.0108 508.0922 (98)
Space heating efficiency (main heating system 1)
152.2435 152.2435 152.2435 152.2435 152.2435 0.0000 0.0000 0.0000 0.0000 152.2435 152.2435 152.2435 (210)
Space heating fuel (main heating system)
315.0154 198.6947 119.9080 37.4921 7.1179 0.0000 0.0000 0.0000 0.0000 51.5074 193.7756 333.7365 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement
194.9278 171.4960 179.3686 159.7659 155.8221 138.1650 131.6769 145.8907 146.0719 165.7183 176.5204 189.8917 (64)

Efficiency of water heater 258.5900 (216)
(217)m 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 258.5900 (217)
Fuel for water heating, kWh/month
75.3810 66.3196 69.3641 61.7835 60.2584 53.4301 50.9211 56.4178 56.4878 64.0853 68.2626 73.4335 (219)
Water heating fuel used 756.1449 (219)
Space cooling fuel requirement
(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 22.3973 26.5957 23.7739 0.0000 0.0000 0.0000 0.0000 (221)
Cooling 72.7669 (221)
Annual totals kWh/year
Space heating fuel - main system 1257.2476 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 0.7000)
mechanical ventilation fans (SFP = 0.7000) 225.3945 (230a)
Total electricity for the above, kWh/year 225.3945 (231)
Electricity for lighting (calculated in Appendix L) 388.4127 (232)
Energy saving/generation technologies (Appendices M ,N and Q)
PV Unit 0 (0.80 * 0.66 * 951 * 0.80) = -401.5402 -401.5402 (233)
Total delivered energy for all uses 2298.4264 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 1257.2476 0.5190 652.5115 (261)
Space heating - secondary 0.0000 0.5190 0.0000 (263)
Water heating (other fuel) 756.1449 0.5190 392.4392 (264)
Space and water heating 1044.9507 (265)
Space cooling 72.7669 0.5190 37.7660 (266)
Pumps and fans 225.3945 0.5190 116.9798 (267)
Energy for lighting 388.4127 0.5190 201.5862 (268)
Energy saving/generation technologies
PV Unit -401.5402 0.5190 -208.3994 (269)
Total CO02, kg/year 1192.8833 (272)
Dwelling Carbon Dioxide Emission Rate (DER) 12.6600 (273)
16 CO2 EMISSIONS ASSOCIATED WITH APPLIANCES AND COOKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES
DER 12.6600 zC1
Total Floor Area TFA 94.2600
Assumed number of occupants N 2.6797
CO2 emission factor in Table 12 for electricity displaced from grid EF 0.5190
CO2 emissions from appliances, equation (L14) 15.5092 zC2
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE 09 Jan 2014

CO2 emissions from cooking, equation (L16

Total CO2 emissions

Residual CO2 emissions offset from biofuel CHP

Additional allowable electricity generation, kWh/m?/year

Resulting CO2 emissions offset from additional allowable electricity generation
Net CO2 emissions

1.9447 zC3
30.1139 zc4
0.0000 zC5
0.0000 zCé6
0.0000 zC7
30.1139 zcs8
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

ULATION OF TARGET EMISSION

09 Jan

SAP 2012 WORKSHEET FOR New Build
CALCULATION OF TARGET EMISSIONS

(As Designed) (Version 9.92,

09 Jan 2014

January 2014)

1. Overall dwelling dimensions

Area Storey height Volume
(m2) (m) (m3)
Ground floor 94.2600 (1b) b3 2.8000 (2b) = 263.9280 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 94.2600 (4)
Dwelling volume (3a)+(3b)+(3c) +(3d)+(3e) ... (3n) = 263.9280 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 40 = 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 20 = 0.0000 (6b)
Number of intermittent fans 3 %10 = 30.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number of flueless gas fires 0 * 40 = 0.0000 (7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 30.0000 / (5) = 0.1137 (8)
Pressure test Yes
Measured/design AP50 5.0000
Infiltration rate 0.3637 (18
Number of sides sheltered 4 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.7000 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.2546 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.3246 0.3182 0.3118 0.2800 0.2737 0.2418 0.2418 0.2355 0.2546 0.2737 0.2864 0.2991 (22b)
Effective ac 0.5527 0.5506 0.5486 0.5392 0.5374 0.5292 0.5292 0.5277 0.5324 0.5374 0.5410 0.5447 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value A x U K-value A x K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
TER Opening Type (Uw = 1.40) 19.0800 1.3258 25.2955 27)
External Wall 1 55.2600 19.0800 36.1800 0.1800 6.5124 (29a)
External Roof 1 94.2600 94.2600 0.1300 12.2538 (30)
Total net area of external elements Aum(A, m2) 149.5200 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 44 .0617 (33)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (User defined value 0.050 * total exposed area) 7.4760 (36)
Total fabric heat loss (33) + (36) = 51.5377 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 48.1358 47.9577 47.7831 46.9629 46.8094 46.0951 46.0951 45.9628 46.3702 46.8094 47.1199 47.4444 (38)
Heat transfer coeff
99.6735 99.4953 99.3207 98.5005 98.3471 97.6327 97.6327 97.5004 97.9079 98.3471 98.6575 98.9821 (39)
Average = Sum(39)m / 12 = 98.4998 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 1.0574 1.0555 1.0537 1.0450 1.0434 1.0358 1.0358 1.0344 1.0387 1.0434 1.0467 1.0501 (40)
HLP (average) 1.0450 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.6797 (42)
Average daily hot water use (litres/day) 97.8419 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
107.6261 103.7124 99.7987 95.8851 91.9714 88.0577 88.0577 91.9714 95.8851 99.7987 103.7124 107.6261 (44)
Energy conte 159.6064 139.5928 144.0472 125.5839 120.5007 103.9830 96.3555 110.5693 111.8899 130.3969 142.3384 154.5703 (45)
Energy content (annual) Total = Sum(45)m = 1539.4342 (45)
Distribution loss (46)m = 0.15 x (45)m
23.9410 20.9389 21.6071 18.8376 18.0751 15.5974 14.4533 16.5854 16.7835 19.5595 21.3508 23.1855 (46)
Water storage loss:
Store volume 150.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 1.3938 (48)
Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 0.7527 (55)
Total storage loss
23.3325 21.0745 23.3325 22.5798 23.3325 22.5798 23.3325 23.3325 22.5798 23.3325 22.5798 23.3325 (56)
Regs Region: England
Elmhurst Energy Systems
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

C

If cylinder contains dedicated solar storage
23.3325 21.0745 23.3325 22.5798 23.3325 22.5798 23.3325 23.3325 22.5798 23.3325 22.5798 23.3325 (57)
Primary loss 23.2624 21.0112 23.2624 22.5120 23.2624 22.5120 23.2624 23.2624 22.5120 23.2624 22.5120 23.2624 (59)
Total heat required for water heating calculated for each month
206.2013 181.6785 190.6421 170.6757 167.0956 149.0748 142.9504 157.1642 156.9817 176.9918 187.4302 201.1652 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
206.2013 181.6785 190.6421 170.6757 167.0956 149.0748 142.9504 157.1642 156.9817 176.9918 187.4302 201.1652 (64)
Total per year (kWh/year) = Sum(64)m = 2088.0516 (64)
Heat gains from water heating, kWh/month
90.3450 80.0832 85.1716 77.8301 77.3424 70.6478 69.3141 74.0402 73.2769 80.6329 83.4010 88.6705 (65)

5. Internal gains (see Table 5 and 5a)

Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 133.9830 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

22.1217 19.6483 15.9791 12.0972 9.0428 7.6343 8.2491 10.7226 14.3918 18.2737 21.3281 22.7366 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5

246.7006 249.2605 242.8095 229.0759 211.7398 195.4462 184.5611 182.0012 188.4522 202.1858 219.5219 235.8155 (68)
Cooking gains (calculated in Appendix L, equation L15 or Llb5a), also see Table 5

36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 36.3983 (69)

Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 .0000 3.0000 3.0000 3.0000 3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)

-107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 -107.1864 (71)
Water heating gains (Table 5)

121.4315 119.1714 114.4780 108.0974 103.9549 98.1220 93.1641 99.5164 101.7734 108.3775 115.8347 119.1808 (72)
Total internal gains

456.4487 454.2751 439.4615 415.4654 390.9323 367.3974 352.1693 358.4350 370.8123 395.0319 422.8796 443.9278 (73)

w

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor w
W/m2 or Table 6b or Table 6c Table 6d
Southwest 19.0800 36.7938 0.6300 0.7000 0.7700 214.5484 (79)

Solar gains 214.5484 365.4553 500.0318 619.5637 693.9629 688.9446 664.2161 608.7109 541.4287 403.9059 256.9795 183.6087 (83)
Total gains 670.9971 819.7304 939.4933 1035.0290 1084.8952 1056.3419 1016.3854 967.1459 912.2410 798.9378 679.8591 627.5365 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 65.6728 65.7904 65.9060 66.4548 66.5585 67.0455 67.0455 67.1364 66.8571 66.5585 66.3491 66.1315
alpha 5.3782 5.3860 5.3937 5.4303 5.4372 5.4697 5.4697 5.4758 5.4571 5.4372 5.4233 5.4088
util living area

0.9955 0.9866 0.9629 0.8974 0.7646 0.5774 0.4205 0.4600 0.6970 0.9282 0.9887 0.9968 (86)
MIT 19.9900 20.1959 20.4569 20.7329 20.9135 20.9848 20.9977 20.9963 20.9596 20.7143 20.2900 19.9473 (87)
Th 2 20.0357 20.0373 20.0388 20.0460 20.0474 20.0536 20.0536 20.0548 20.0512 20.0474 20.0446 20.0418 (88)
util rest of house

0.9940 0.9824 0.9515 0.8683 0.7082 0.4981 0.3312 0.3675 0.6176 0.9008 0.9844 0.9958 (89)
MIT 2 18.6977 18.9968 19.3694 19.7496 19.9691 20.0442 20.0528 20.0534 20.0225 19.7357 19.1406 18.6399 (90)
Living area fraction fLA = Living area / (4) = 0.5739 (91)
MIT 19.4394 19.6850 19.9935 20.3140 20.5111 20.5841 20.5951 20.5946 20.5603 20.2973 19.8003 19.3902 (92)
Temperature adjustment 0.0000

adjusted MIT 19.4394 19.6850 19.9935 20.3140 20.5111 20.5841 20.5951 20.5946 20.5603 20.2973 19.8003 19.3902 (93)

8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9929 0.9806 0.9509 0.8772 0.7368 0.5432 0.3825 0.4207 0.6616 0.9089 0.9831 0.9948 (94)
Useful gains 666.2019 803.7886 893.3894 907.9126 799.3361 573.7819 388.77717 406.8459 603.4980 726.1504 668.3419 624.2848 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W
1508.9990 1471.0401 1340.1876 1124.2809 866.5501 584.2402 390.0563 408.9730 632.5158 953.7040 1252.9798 1503.5620 (97)

Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh

627.0410 448.3930 332.4179 155.7852 50.0073 0.0000 0.0000 0.0000 0.0000 169.2999 420.9393 654.1823 (98)
Space heating 2858.0659 (98)
Space heating per m2 (98) / (4) = 30.3211 (99)

8c. Space cooling requirement

Not applicable

9a. Energy requirements - Individual heating systems, including micro-CHP
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Desig

ned)

ULATION OF TARGET EMISSION

09 Jan

Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 93.5000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 3056.7549 (211)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
627.0410 448.3930 332.4179 155.7852 50.0073 0.0000 0.0000 0.0000 0.0000 169.2999 420.9393 654.1823 (98)
Space heating efficiency (main heating system 1)
93.5000 93.5000 93.5000 93.5000 93.5000 0.0000 0.0000 0.0000 0.0000 93.5000 93.5000 93.5000 (210)
Space heating fuel (main heating system)
670.6321 479.5647 355.5272 166.6152 53.4837 0.0000 0.0000 0.0000 0.0000 181.0694 450.2025 699.6602 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)
Water heating
Water heating requirement
206.2013 181.6785 190.6421 170.6757 167.0956 149.0748 142.9504 157.1642 156.9817 176.9918 187.4302 201.1652 (64)
Efficiency of water heater 79.8000 (216)
(217)m 87.5935 87.1313 86.2833 84.5715 82.0341 79.8000 79.8000 79.8000 79.8000 84.6957 86.9098 87.7333 (217)
Fuel for water heating, kWh/month
235.4071 208.5113 220.9491 201.8123 203.6905 186.8105 179.1358 196.9477 196.7190 208.9739 215.6607 229.2916 (219)
Water heating fuel used 2483.9095 (219)
Annual totals kWh/year
Space heating fuel - main system 3056.7549 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 75.0000 (231)
Electricity for lighting (calculated in Appendix L) 390.6768 (232)
Total delivered energy for all uses 6006.3413 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 1 3056.7549 0.2160 660.2591 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2483.9095 0.2160 536.5245 (264)
Space and water heating 1196.7835 (265)
Pumps and fans 75.0000 0.5190 38.9250 (267)
Energy for lighting 390.6768 0.5190 202.7613 (268)
Total CO2, kg/m2/year 1438.4698 (272)
Emissions per m2 for space and water heating 12.6966 (272a)
Fuel factor (electricity) 1.5500
Emissions per m2 for lighting 2.1511 (272b)
Emissions per m2 for pumps and fans 0.4130 (272¢)
Target Carbon Dioxide Emission Rate (TER) = (12.6966 * 1.55) + 2.1511 + 0.4130, rounded to 2 d.p. 22.2400 (273)
Regs Region: England
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Property Reference |A1—F1

| 1ssued on Date | 24/07/2020

| Prop Type Ref |

Assessment |A1-F1
Reference

Property |01, Tottenham Court Road, London, London, W1T 7QZ

SO GG [ ssp  [ICENNNNNN 1652 | 17.19

I o oer<er |

2.17

CO, Emissions (t/year) [ 143 I3 060 RS [ 5361 |

General Requirements Compliance m % DFEE<TFEE |

7.48

Assessor Details

Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641,
mwickramaratna@wppgroup.co.uk

T613-0001

[CO-RE, 4650

SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

Orientation

Property Tenure
Transaction Type
Terrain Type

1.0 Property Type

2.0 Number of Storeys
3.0 Date Built

4.0 Sheltered Sides
5.0 Sunlight/Shade

[North East

| Rented (private)

|
|
[New dwelling |
[Urban |
[Flat, Semi-Detached |
|
|
|
|

|Average or unknown

6.0 Measurements

Heat Loss Perimeter Internal Floor Area Average Storey Height
Ground Floor: 16.25m 106.00 m? 2.80m
7.0 Living Area [55.31 | m?
8.0 Thermal Mass Parameter [simple calculation - Medium |
Thermal Mass [250.00 | ki/m2K
9.0 External Walls
Description Type Construction U-Value Gross Area Nett Area
(W/m?K) (m?) (m?)
External Wall 1 Cavity Wall Cavity wall : plasterboard on dabs, AAC block, lled 0.13 75.02 45.50
cavity, any outside structure
9.1 Party Walls
Description Type Construction U-Value Area
(W/m?K) (m?)
Party Wall 1 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 15.01
cavity fill
Party Wall 2 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 28.48
cavity fill
Party Wall 3 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 43.54
cavity fill
10.1 Party Ceilings
Description Construction Area
(m?)
Party Ceilings 1 Concrete floor slab, carpeted 106.00

11.0 Heat Loss Floors

Page 1 of 4
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Description Type Construction U-Value Area
(W/m?K) (m?)
Heat Loss Floor 1 Exposed Floor - Other 0.11 31.80
Solid
Heat Loss Floor 2 Ground Floor - Solid  Slab on ground, screed over insulation 0.11 74.20
12.0 Opening Types
Description Data Source Type Glazing Glazing Argon G-value Frame Frame U Value
Gap Filled Type Factor  (W/m2K)
Opening Type 1 |l'\/lanufacture Window Double glazed 0.60 0.90 1.30
13.0 Openings
Name Opening Type Location Orientation Curtain  Overhang Wide Width Height Count Area Curtain
Type Ratio Overhang (m) (m) (m?) Closed
A1-F1-01 Window [1] External Wall 1 Light-
NorthEast  <%1°Ured g9 5.69 50
venean
blind
A1-F1-02 Window [1] External Wall 1 Light-
NorthEast  <%%Ured g9 6.66 50
venean
blind
A1-F1-03 Window [1] External Wall 1 Light-
southgast <Y 900 6.57 50
venean
blind
Al1-F1-04 Window [1] External Wall 1 Light-
NorthEast  <°°U®d 400 10.60 50
venean
blind
14.0 Conservatory | None |
15.0 Draught Proofing [100 | %
16.0 Draught Lobby [No |
17.0 Thermal Bridging | Default |
Y-value [0.150 | W/m2K
18.0 Pressure Testing IYes
Designed APsg m3/(h.m?) @ 50 Pa

Property Tested ? |

As Built APso |

|
[3.00 ]
|
|

m3/(h.m?) @ 50 Pa

19.0 Mechanical Ventilation

Summer Overheating
Windows open in hot weather
Cross ventilation possible
Night Ventilation
Air change rate

Mechanical Ventilation
Mechanical Ventilation System Present
Approved Installation
Mechanical Ventilation data Type
Type

MV Reference Number
Configuration
MVHR Duct Insulated

[Windows half open

IYes

INo

[3.00

[Yes

[Yes

| Database

Balanced mechanical ventilation with heat
recovery

[500364

[2

|Yes

Page 2 of 4
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Manufacturer SFP [0.66 |
Duct Type |Semi rigid |
MVHR Efficiency [85.00 |
Wet Rooms |2 I
20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total
Number of Chimneys 0 0 0
Number of open flues 0 0 0
Number of intermittent fans 0
Number of passive vents 0
Number of flueless gas fires 0
21.0 Fixed Cooling System [Yes |
Cooled Area [73.16 | m2
Data Source [SAP table I
Cooling Type ISpIit or Multi-Split I
Energy Class (A I
System Control |On/0f'f |
22.0 Lighting
Internal
Total number of light fittings [15 I
Total number of L.E.L. fittings [15 I
Percentage of L.E.L. fittings [100.00 | %
External
External lights fitted |No |
23.0 Electricity Tariff [standard |
24.0 Main Heating 1 | Database
Description [Boiler
Percentage of Heat [100 %
Database Ref. No. [18218
Fuel Type | Mains gas
Main Heating |BGW
SAP Code [104
In Winter [90.4
In Summer |80.3
Controls |CBE Programmer, room thermostat and TRVs

PCDF Controls
Delayed Start Stat
Sap Code

Flue Type

Fan Assisted Flue

Is MHS Pumped
Heat Emitter

Flow Temperature
Combi boiler type
Combi keep hot type

[0

IYes
|2106
|Balanced

[Yes

[Pump in heated space

|Radiators
| Normal (> 45°C)
|Standard Combi

|None

25.0 Main Heating 2

[None |
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Community Heating INone I
28.0 Water Heating IHWP From main heating 1 l
Water Heating IMain Heating 1 |
Flue Gas Heat Recovery System |No |
Waste Water Heat Recovery [No |

Instantaneous System 1

Waste Water Heat Recovery | No |
Instantaneous System 2

Waste Water Heat Recovery | No I
Storage System

Solar Panel [No

|
Water use <= 125 litres/person/day |No |
|
|

SAP Code [901
29.0 Hot Water Cylinder I None
Recommendations

Lower cost measures
None
Further measures to achieve even higher standards

None
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Property Reference |A2—F2

| IEMEEIEET | 24/07/2020

| Prop Type Ref |

Assessment |A2-F2
Reference

Property |01, Tottenham Court Road, London, London, W1T 7QZ

SAP Rating __sce |ITINNNNNNNN 1323 14.81

% DER<TER _ |

10.65

CO, Emissions (t/year) B 3506 TFEE 41.77

General Requirements Compliance % DFEE<TFEE |

16.06

Assessor Details

Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641,
mwickramaratna@wppgroup.co.uk

T613-0001

[CO-RE, 4650

SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

Orientation

Property Tenure
Transaction Type
Terrain Type

1.0 Property Type

2.0 Number of Storeys
3.0 Date Built

4.0 Sheltered Sides
5.0 Sunlight/Shade

[North East

| Rented (private)

|
|
[New dwelling |
[Urban |
[Flat, Semi-Detached |
|
|
|
|

|Average or unknown

6.0 Measurements

Heat Loss Perimeter Internal Floor Area Average Storey Height
Ground Floor: 16.26 m 106.00 m? 2.80m
7.0 Living Area [55.36 | m?
8.0 Thermal Mass Parameter [simple calculation - Medium |
Thermal Mass [250.00 | ki/m2K
9.0 External Walls
Description Type Construction U-Value Gross Area Nett Area
(W/m?K) (m?) (m?)
External Wall 1 Cavity Wall Cavity wall : plasterboard on dabs, AAC block, lled 0.13 72.32 45.53
cavity, any outside structure
9.1 Party Walls
Description Type Construction U-Value Area
(W/m?K) (m?)
Party Wall 1 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 15.04
cavity fill
Party Wall 2 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 28.48
cavity fill
Party Wall 3 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 43.54
cavity fill
10.1 Party Ceilings
Description Construction Area
(m?)
Party Ceilings 1 Concrete floor slab, carpeted 106.00

11.1 Party Floors

Page 1 of 4

Regs Region: England
Elmhurst Energy Systems
SAP2012 Calculator (Design
System) version 4.12r02



SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Description Construction Area
(m?)
Party Floor 1 Concrete floor slab, carpeted 106.00
12.0 Opening Types
Description Data Source Type Glazing Glazing Argon G-value Frame Frame U Value
Gap Filled Type Factor  (W/m2K)
Opening Type 1 r/lanufacture Window Double glazed 0.60 0.90 1.30
13.0 Openings
Name Opening Type Location Orientation Curtain  Overhang Wide Width Height Count Area Curtain
Type Ratio Overhang  (m) (m) (m?) Closed
A2-F2-01 Window [1] External Wall 1 Light-
NorthEast 2" 000 5.17 50
venean
blind
A2-F2-02 Window [1] External Wall 1 Light-
North East <% 500 6.04 50
venean
blind
A2-F2-04 Window [1] External Wall 1 Light-
southEast %O g0 5.96 50
venean
blind
A2-F2-05 Window [1] External Wall 1 Light-
NorthEast  <%°Ured g9 9.62 50
venean
blind
14.0 Conservatory | None |
15.0 Draught Proofing |100 | %
16.0 Draught Lobby | No |
17.0 Thermal Bridging [Default I
Y-value [0.150 | w/m«
18.0 Pressure Testing |Yes
Designed APso [3.00 m?/(h.m?) @ 50 Pa

Property Tested ? |
As Built APso |

m3/(h.m?) @ 50 Pa

19.0 Mechanical Ventilation

Summer Overheating

Windows open in hot weather |Windows half open

Night Ventilation [No

|
Cross ventilation possible [Yes |
|
Air change rate |

[3.00

Mechanical Ventilation

Mechanical Ventilation System Present |Yes |

Approved Installation [Yes |
[Database I

Mechanical Ventilation data Type

Type Balanced mechanical ventilation with heat
recovery

MV Reference Number |500364 |

Configuration 12 |

MVHR Duct Insulated [Yes |

Manufacturer SFP [0.66 |

Duct Type |Semi rigid |

Regs Region: England
Elmhurst Energy Systems
SAP2012 Calculator (Design
System) version 4.12r02
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

MVHR Efficiency [85.00
Wet Rooms |2
20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total
Number of Chimneys 0 0 0
Number of open flues 0 0 0
Number of intermittent fans 0
Number of passive vents 0
Number of flueless gas fires 0
21.0 Fixed Cooling System [Yes |
Cooled Area [73.35 | m
Data Source [SAP table |
Cooling Type |Sp|it or Multi-Split I
Energy Class (A I
System Control [on/Off I
22.0 Lighting
Internal
Total number of light fittings [15 |
Total number of L.E.L. fittings [15 |
Percentage of L.E.L. fittings [100.00 | %
External
External lights fitted [No I
23.0 Electricity Tariff |Standard |
24.0 Main Heating 1 | Database
Description |Boiler
Percentage of Heat [100 %
Database Ref. No. [18218
Fuel Type | Mains gas
Main Heating |BGW
SAP Code [104
In Winter [90.4
In Summer |80.3
Controls |CBE Programmer, room thermostat and TRVs

PCDF Controls
Delayed Start Stat
Sap Code

Flue Type

Fan Assisted Flue

Is MHS Pumped
Heat Emitter

Flow Temperature
Combi boiler type
Combi keep hot type

[0

|Yes

[2106

IBaIanced

|Yes

[Pump in heated space

|Radiators
| Normal (> 45°C)
|Standard Combi

|None

25.0 Main Heating 2

INone l

Page 3 of 4

Regs Region: England
Elmhurst Energy Systems
SAP2012 Calculator (Design
System) version 4.12r02




SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Community Heating | None |
28.0 Water Heating | HWP From main heating 1 I
Water Heating |Main Heating 1 I
Flue Gas Heat Recovery System INo I
Waste Water Heat Recovery INo l

Instantaneous System 1

Waste Water Heat Recovery | No |
Instantaneous System 2

Waste Water Heat Recovery | No |
Storage System

Solar Panel |No

|
Water use <= 125 litres/person/day ~ [No |
|
|

SAP Code [901
29.0 Hot Water Cylinder [None
Recommendations

Lower cost measures
None
Further measures to achieve even higher standards

None

Regs Region: England

Elmhurst Energy Systems
Page 4 of 4 SAP2012 Calculator (Design

System) version 4.12r02



SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Property Reference |A3—F2

| 1ssued on Date | 24/07/2020

| Prop Type Ref |

Assessment |A3-F2
Reference

Property |01, Tottenham Court Road, London, London, W1T 7QZ

SO GG [ s  |[IEENENNNNN 1491 | 15.41

TN o oer<er |

3.03

CO, Emissions (t/year) [ 124 I 787 EEE 43.74

General Requirements Compliance m % DFEE<TFEE |

13.42

Assessor Details

Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641,
mwickramaratna@wppgroup.co.uk

T613-0001

[CO-RE, 4650

SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

Orientation

Property Tenure
Transaction Type
Terrain Type

1.0 Property Type

2.0 Number of Storeys
3.0 Date Built

4.0 Sheltered Sides
5.0 Sunlight/Shade

[South West

| Rented (private)

|
|
[New dwelling |
[Urban |
[Flat, Semi-Detached |
|
|
|
|

|Average or unknown

6.0 Measurements

Heat Loss Perimeter Internal Floor Area Average Storey Height
Ground Floor: 15.84 m 100.00 m? 2.80m
7.0 Living Area [40.66 | m?
8.0 Thermal Mass Parameter [simple calculation - Medium |
Thermal Mass [250.00 | ki/m2K
9.0 External Walls
Description Type Construction U-Value Gross Area Nett Area
(W/m?K) (m?) (m?)
External Wall 1 Cavity Wall Cavity wall : plasterboard on dabs, AAC block, lled 0.13 73.61 44.35
cavity, any outside structure
9.1 Party Walls
Description Type Construction U-Value Area
(W/m?K) (m?)
Party Wall 1 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 17.81
cavity fill
Party Wall 2 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 36.12
cavity fill
Party Wall 3 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 22.99
cavity fill
10.1 Party Ceilings
Description Construction Area
(m?)
Party Ceilings 1 Concrete floor slab, carpeted 100.00

11.0 Heat Loss Floors

Page 1 of 4
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Description Type Construction U-Value Area
(W/m?K) (m?)
Heat Loss Floor 1 Ground Floor - Solid  Slab on ground, screed over insulation 0.11 100.00
12.0 Opening Types
Description Data Source Type Glazing Glazing Argon G-value Frame Frame U Value
Gap Filled Type Factor (W/m2K)
Opening Type 1 r/lanufacture Window Double glazed 0.60 0.90 1.30
13.0 Openings
Name Opening Type Location Orientation Curtain  Overhang Wide Width Height Count Area Curtain
Type Ratio Overhang  (m) (m) (m?) Closed
A3-F2-01 Window [1] External Wall 1 Light-
southWest <°°Ured 409 9.62 50
venean
blind
A3-F2-02 Window [1] External Wall 1 Light-
southWest °Ured g0 493 50
venean
blind
A3-F2-04 Window [1] External Wall 1 Light-
south East  <°°Ured 40 9.54 50
venean
blind
A3-F2-05 Window [1] External Wall 1 Light-
South west  <°loured g 5.17 50
venean
blind
14.0 Conservatory | None |
15.0 Draught Proofing |100 | %
16.0 Draught Lobby | No |
17.0 Thermal Bridging [Default I
Y-value [0.150 | w/m«
18.0 Pressure Testing |Yes
Designed APso [3.00 m?/(h.m?) @ 50 Pa

Property Tested ? |

As Built APso |

m3/(h.m?) @ 50 Pa

19.0 Mechanical Ventilation
Summer Overheating

Windows open in hot weather

[Windows half open

|
Cross ventilation possible [Yes |
Night Ventilation [No |
Air change rate [3.00 |

Mechanical Ventilation

Mechanical Ventilation System Present |Yes |
Approved Installation [Yes |
Mechanical Ventilation data Type [Database I

Type Balanced mechanical ventilation with heat
recovery

MV Reference Number |500364 |

Configuration 13 |

MVHR Duct Insulated [Yes |

Manufacturer SFP [0.79 |

Duct Type |Semi rigid |

Page 2 of 4
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

MVHR Efficiency [84.00
Wet Rooms |3
20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total
Number of Chimneys 0 0 0
Number of open flues 0 0 0
Number of intermittent fans 0
Number of passive vents 0
Number of flueless gas fires 0
21.0 Fixed Cooling System [Yes |
Cooled Area [52.84 | m
Data Source [SAP table |
Cooling Type |Sp|it or Multi-Split I
Energy Class (A I
System Control [on/Off I
22.0 Lighting
Internal
Total number of light fittings [30 |
Total number of L.E.L. fittings [30 |
Percentage of L.E.L. fittings [100.00 | %
External
External lights fitted [No I
23.0 Electricity Tariff |Standard |
24.0 Main Heating 1 | Database
Description |Boiler
Percentage of Heat [100 %
Database Ref. No. [18218
Fuel Type | Mains gas
Main Heating |BGW
SAP Code [104
In Winter [90.4
In Summer |80.3
Controls |CBE Programmer, room thermostat and TRVs

PCDF Controls
Delayed Start Stat
Sap Code

Flue Type

Fan Assisted Flue

Is MHS Pumped
Heat Emitter

Flow Temperature
Combi boiler type
Combi keep hot type

[0

|Yes

[2106

IBaIanced

|Yes

[Pump in heated space

|Radiators
| Normal (> 45°C)
|Standard Combi

|None

25.0 Main Heating 2

INone l

Page 3 of 4
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Community Heating | None |
28.0 Water Heating | HWP From main heating 1 I
Water Heating |Main Heating 1 I
Flue Gas Heat Recovery System INo I
Waste Water Heat Recovery INo l

Instantaneous System 1

Waste Water Heat Recovery | No |
Instantaneous System 2

Waste Water Heat Recovery | No |
Storage System

Solar Panel |No

|
Water use <= 125 litres/person/day ~ [No |
|
|

SAP Code [901
29.0 Hot Water Cylinder [None
Recommendations

Lower cost measures
None
Further measures to achieve even higher standards

None

Regs Region: England

Elmhurst Energy Systems
Page 4 of 4 SAP2012 Calculator (Design

System) version 4.12r02



SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Property Reference  |[VEE | issued on Date |IPZALVIZIPN

Assessment |A4-F3 | Prop Type Ref JIEE: |
Reference

Property |01, Tottenham Court Road, London, London, W1T 7QZ |

SAP Rating __sce |ITINNNNNNNN 1368 15.15
% DER<TER _ | 9.70 |

CO, Emissions (t/year) | 119 (I 3. TFEE 43.46
General Requirements Compliance % DFEE<TFEE | 14.61 |

Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641, T613-0001

mwickramaratna@wppgroup.co.uk

[CO-RE, 4650 |
SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

Orientation [North East |
Property Tenure | Rented (private) |
Transaction Type | New dwelling |
Terrain Type [Urban |
1.0 Property Type | Flat, Semi-Detached |
2.0 Number of Storeys [1 |
3.0 Date Built [2020 |
4.0 Sheltered Sides [4 |
5.0 Sunlight/Shade |Average or unknown |

6.0 Measurements

Heat Loss Perimeter Internal Floor Area Average Storey Height
Ground Floor: 16.26 m 106.00 m? 2.80m

7.0 Living Area [55.36 | m?
8.0 Thermal Mass Parameter [simple calculation - Medium |

Thermal Mass [250.00 | ki/m2K
9.0 External Walls

Description Type Construction U-Value Gross Area Nett Area

(W/m?K) (m?) (m?)
External Wall 1 Cavity Wall Cavity wall : plasterboard on dabs, AAC block, lled 0.13 72.32 45.53

cavity, any outside structure

9.1 Party Walls

Description Type Construction U-Value Area

(W/m?K) (m?)

Party Wall 1 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 15.04
cavity fill

Party Wall 2 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 28.48
cavity fill

Party Wall 3 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 43.54
cavity fill

10.0 External Roofs

Description Type Construction U-Value Gross Area Nett Area
(W/m?K) (m?) (m?)
External Roof 1 External Flat Roof Plasterboard, insulated flat roof 0.11 15.22 15.22

10.1 Party Ceilings

Regs Region: England

Elmhurst Energy Systems
Page 1of4 SAP2012 Calculator (Design

System) version 4.12r02



SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Description Construction Area
(m?)
Party Ceilings 1 Concrete floor slab, carpeted 90.78
11.1 Party Floors
Description Construction Area
(m?)
Party Floor 1 Concrete floor slab, carpeted 106.00
12.0 Opening Types
Description Data Source Type Glazing Glazing Argon G-value Frame Frame U Value
Gap Filled Type Factor  (W/m2K)
Opening Type 1 |l'\/lanufacture Window Double glazed 0.60 0.90 1.30
13.0 Openings
Name Opening Type Location Orientation Curtain Overhang Wide Width Height Count Area Curtain
Type Ratio Overhang  (m) (m) (m?) Closed
A4-F3-01 Window [1] External Wall 1 Light-
NorthEast  <%°Ured g9 5.17 50
venean
blind
A4-F3-02 Window [1] External Wall 1 Light-
NorthEast  <%%Ured g9 6.04 50
venean
blind
A4-F3-04 Window [1] External Wall 1 Light-
South East <24 g9 5.96 50
venean
blind
A4-F3-05 Window [1] External Wall 1 Light-
North East  <°°U®d 400 9.62 50
venean
blind
14.0 Conservatory | None |
15.0 Draught Proofing [100 | %
16.0 Draught Lobby [No |
17.0 Thermal Bridging | Default |
Y-value [0.150 | W/m2K
18.0 Pressure Testing IYes
Designed APso [3.00 m?/(h.m?) @ 50 Pa

Property Tested ? |

As Built APso |

m3/(h.m?) @ 50 Pa

19.0 Mechanical Ventilation

Summer Overheating
Windows open in hot weather
Cross ventilation possible
Night Ventilation
Air change rate

Mechanical Ventilation
Mechanical Ventilation System Present
Approved Installation
Mechanical Ventilation data Type
Type

MV Reference Number

[Windows half open

IYes

[No

[3.00

[Yes

|Yes

| Database

Balanced mechanical ventilation with heat
recovery

[500364

Page 2 of 4
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Configuration [2 |
MVHR Duct Insulated [Yes |
Manufacturer SFP [0.66 |
Duct Type ISemi rigid I
MVHR Efficiency [85.00
Wet Rooms |2 |
20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total
Number of Chimneys 0 0 0
Number of open flues 0 0 0
Number of intermittent fans 0
Number of passive vents 0
Number of flueless gas fires 0
21.0 Fixed Cooling System [Yes I
Cooled Area [73.35 | m2
Data Source ISAP table I
Cooling Type ISpIit or Multi-Split |
Energy Class |A |
System Control |on/off |
22.0 Lighting
Internal
Total number of light fittings [15 I
Total number of L.E.L. fittings [15 I
Percentage of L.E.L. fittings |100.00 | %
External
External lights fitted | No |
23.0 Electricity Tariff [standard I
24.0 Main Heating 1 | Database
Description [Boiler
Percentage of Heat [100 %
Database Ref. No. [18218
Fuel Type | Mains gas
Main Heating [BGW
SAP Code [104
In Winter [90.4
In Summer |80.3
Controls ICBE Programmer, room thermostat and TRVs

PCDF Controls
Delayed Start Stat
Sap Code

Flue Type

Fan Assisted Flue

Is MHS Pumped
Heat Emitter

Flow Temperature
Combi boiler type
Combi keep hot type

[0

[Yes

|2106

|Balanced

|Yes

|Pump in heated space

|Radiators

| Normal (> 45°C)

[Standard Combi

|None

Page 3 of 4
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

25.0 Main Heating 2 [None |
Community Heating | None I
28.0 Water Heating IHWP From main heating 1 I
Water Heating lMain Heating 1 I
Flue Gas Heat Recovery System |No |
Waste Water Heat Recovery [No |

Instantaneous System 1

Waste Water Heat Recovery | No |
Instantaneous System 2

Waste Water Heat Recovery | No |
Storage System

Solar Panel [No

|
Water use <= 125 litres/person/day ~ [No |
|
|

SAP Code [901
29.0 Hot Water Cylinder [None
Recommendations

Lower cost measures
None
Further measures to achieve even higher standards

None

Regs Region: England

Elmhurst Energy Systems
Page 4 of 4 SAP2012 Calculator (Design

System) version 4.12r02



SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Property Reference  JIXEE | issued on Date | 24/07/2020

Assessment |A5-F3 | Prop Type Ref JIEE:
Reference

Property |01, Tottenham Court Road, London, London, W1T 7QZ |

SO GG | scs |IEENENNNNN 1242 | | 1322 |
| o oer<er | 6.03

CO, Emissions (t/year) [ 110 I3 2300 |EEE [ 3280 |
General Requirements Compliance m % DFEE<TFEE | 14.63

Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641, T613-0001

mwickramaratna@wppgroup.co.uk

[CO-RE, 4650 |
SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

Orientation [South West |
Property Tenure | Rented (private) |
Transaction Type | New dwelling |
Terrain Type [Urban |
1.0 Property Type | Flat, Semi-Detached |
2.0 Number of Storeys [1 |
3.0 Date Built [2020 |
4.0 Sheltered Sides [4 |
5.0 Sunlight/Shade |Average or unknown |

6.0 Measurements

Heat Loss Perimeter Internal Floor Area Average Storey Height
Ground Floor: 15.84 m 100.00 m? 2.80m

7.0 Living Area [40.66 | m?
8.0 Thermal Mass Parameter [simple calculation - Medium |

Thermal Mass [250.00 | ki/m2K
9.0 External Walls

Description Type Construction U-Value Gross Area Nett Area

(W/m?K) (m?) (m?)
External Wall 1 Cavity Wall Cavity wall : plasterboard on dabs, AAC block, lled 0.13 73.61 44.35

cavity, any outside structure

9.1 Party Walls

Description Type Construction U-Value Area

(W/m?K) (m?)

Party Wall 1 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 17.81
cavity fill

Party Wall 2 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 36.12
cavity fill

Party Wall 3 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 22.99
cavity fill

10.1 Party Ceilings

Description Construction Area
(m?)
Party Ceilings 1 Concrete floor slab, carpeted 100.00

11.1 Party Floors

Regs Region: England

Elmhurst Energy Systems
Page 1of4 SAP2012 Calculator (Design

System) version 4.12r02



SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Description Construction Area
(m?)
Party Floor 1 Precast concrete planks floor, screed, carpeted 100.00
12.0 Opening Types
Description Data Source Type Glazing Glazing Argon G-value Frame Frame U Value
Gap Filled Type Factor  (W/m2K)
Opening Type 1 r/lanufacture Window Double glazed 0.60 0.90 1.30
13.0 Openings
Name Opening Type Location Orientation Curtain  Overhang Wide Width Height Count Area Curtain
Type Ratio Overhang  (m) (m) (m?) Closed
A5-F3-01 Window [1] External Wall 1 Light-
southWest <°°Ured 509 9.62 50
venean
blind
A5-F3-02 Window [1] External Wall 1 Light-
southwest °Ured g0 493 50
venean
blind
A5-F3-04 Window [1] External Wall 1 Light-
south East  <°°Ured 4 5o 9.54 50
venean
blind
A5-F3-05 Window [1] External Wall 1 Light-
South west  °loured g 5.17 50
venean
blind
14.0 Conservatory | None |
15.0 Draught Proofing |100 | %
16.0 Draught Lobby | No |
17.0 Thermal Bridging [Default I
Y-value [0.150 | w/m«
18.0 Pressure Testing |Yes
Designed APso [3.00 m?/(h.m?) @ 50 Pa

Property Tested ? |
As Built APso |

m3/(h.m?) @ 50 Pa

19.0 Mechanical Ventilation

Summer Overheating

Windows open in hot weather |Windows fully open

|
Cross ventilation possible [Yes |
Night Ventilation [No |
Air change rate [6.00 |

Mechanical Ventilation

Mechanical Ventilation System Present |Yes |
Approved Installation [Yes |
Mechanical Ventilation data Type [Database I

Type Balanced mechanical ventilation with heat
recovery

MV Reference Number |500364 |

Configuration 13 |

MVHR Duct Insulated [Yes |

Manufacturer SFP [0.79 |

Duct Type |Semi rigid |

Regs Region: England
Elmhurst Energy Systems
SAP2012 Calculator (Design
System) version 4.12r02
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

MVHR Efficiency [84.00
Wet Rooms |3
20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total
Number of Chimneys 0 0 0
Number of open flues 0 0 0
Number of intermittent fans 0
Number of passive vents 0
Number of flueless gas fires 0
21.0 Fixed Cooling System [Yes |
Cooled Area [52.84 | m
Data Source [SAP table |
Cooling Type |Sp|it or Multi-Split I
Energy Class (A I
System Control [on/Off I
22.0 Lighting
Internal
Total number of light fittings [30 |
Total number of L.E.L. fittings [30 |
Percentage of L.E.L. fittings [100.00 | %
External
External lights fitted [No I
23.0 Electricity Tariff |Standard |
24.0 Main Heating 1 | Database
Description |Boiler
Percentage of Heat [100 %
Database Ref. No. [18218
Fuel Type | Mains gas
Main Heating |BGW
SAP Code [104
In Winter [90.4
In Summer |80.3
Controls |CBE Programmer, room thermostat and TRVs

PCDF Controls
Delayed Start Stat
Sap Code

Flue Type

Fan Assisted Flue

Is MHS Pumped
Heat Emitter

Flow Temperature
Combi boiler type
Combi keep hot type

[0

|Yes

[2106

IBaIanced

|Yes

[Pump in heated space

|Radiators
| Normal (> 45°C)
|Standard Combi

|None

25.0 Main Heating 2

INone l

Page 3 of 4
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Community Heating | None |
28.0 Water Heating | HWP From main heating 1 I
Water Heating |Main Heating 1 I
Flue Gas Heat Recovery System INo I
Waste Water Heat Recovery INo l

Instantaneous System 1

Waste Water Heat Recovery | No |
Instantaneous System 2

Waste Water Heat Recovery | No |
Storage System

Solar Panel |No

|
Water use <= 125 litres/person/day ~ [No |
|
|

SAP Code [901
29.0 Hot Water Cylinder [None
Recommendations

Lower cost measures
None
Further measures to achieve even higher standards

None

Regs Region: England

Elmhurst Energy Systems
Page 4 of 4 SAP2012 Calculator (Design

System) version 4.12r02



SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Property Reference |A6—F4&5

| 1ssued on Date | 24/07/2020

| Prop Type Ref |

Assessment |A6-F4&5
Reference

Property |01, Tottenham Court Road, London, London, W1T 7QZ

SO GG | scs |IEENNNNNNN 1357 | 1425 ]

TN o oer<er |

4.77

CO, Emissions (t/year) [ 20 I 524 |EEES 51.16

General Requirements Compliance % DFEE<TFEE |

11.56

Assessor Details

Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641,
mwickramaratna@wppgroup.co.uk

T613-0001

[CO-RE, 4650

SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

Orientation

Property Tenure
Transaction Type
Terrain Type

1.0 Property Type

2.0 Number of Storeys
3.0 Date Built

4.0 Sheltered Sides
5.0 Sunlight/Shade

[North East

| Rented (private)

[New dwelling

[Urban

|FIat, Semi-Detached

|Average or unknown

6.0 Measurements

Heat Loss Perimeter Internal Floor Area Average Storey Height
Ground Floor: 12.70 m 86.85 m? 2.80m
1st Storey: 12.70 m 101.00 m? 2.80m
7.0 Living Area |68.14 | m?
8.0 Thermal Mass Parameter [simple calculation - Medium |
Thermal Mass [250.00 | ki/m2K
9.0 External Walls
Description Type Construction U-Value Gross Area Nett Area
(W/m?K) (m?) (m?)
External Wall 1 Cavity Wall Cavity wall : plasterboard on dabs, AAC block, lled 0.13 54.28 35.56
cavity, any outside structure
External Wall 2 Cavity Wall Cavity wall : plasterboard on dabs, AAC block, lled 0.13 54.38 35.56
cavity, any outside structure
9.1 Party Walls
Description Type Construction U-Value Area
(W/m?K) (m?)
Party Wall 1 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 15.90
cavity fill
Party Wall 2 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 21.48
cavity fill
Party Wall 3 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 43.51
cavity fill
Party Wall 4 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 15.96
cavity fill
Party Wall 5 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 23.30
cavity fill
Party Wall 6 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 86.66

cavity fill
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

10.0 External Roofs

Description Type Construction U-Value Gross Area Nett Area
(W/m?K) (m?) (m?)
External Roof 1 External Flat Roof Plasterboard, insulated flat roof 0.11 101.00 101.00
11.1 Party Floors
Description Construction Area
(m?)
Party Floor 1 Concrete floor slab, carpeted 86.85
12.0 Opening Types
Description Data Source Type Glazing Glazing Argon G-value Frame Frame U Value
Gap Filled Type Factor  (W/mZK)
Opening Type 1 rManufacture Window Double glazed 0.60 0.90 1.30
13.0 Openings
Name Opening Type Location Orientation Curtain  Overhang Wide Width Height Count Area Curtain
Type Ratio Overhang (m) (m) (m?) Closed
A6-F4&5-01-04 Window [1] External Wall 1 Light-
NorthEast  <°°U®d 400 18.72 50
venean
blind
A6-F4&5-05-08 Window [2] External Wall 2 Light-
NorthEast  <2°U®¢ 000 18.82 50
venean
blind
14.0 Conservatory | None |
15.0 Draught Proofing | 100 | %
16.0 Draught Lobby [No |
17.0 Thermal Bridging [Default I
Y-value 10.150 | w/m
18.0 Pressure Testing |Yes
Designed APso [3.00 m?/(h.m?) @ 50 Pa

Property Tested ? |

As Built APso |

m3/(h.m?) @ 50 Pa

19.0 Mechanical Ventilation

Summer Overheating
Windows open in hot weather
Cross ventilation possible
Night Ventilation
Air change rate

Mechanical Ventilation
Mechanical Ventilation System Present
Approved Installation
Mechanical Ventilation data Type
Type

MV Reference Number
Configuration

MVHR Duct Insulated
Manufacturer SFP

Duct Type

|Windows fully open

|Yes

|No

[8.00

IYes

IYes

| Database

Balanced mechanical ventilation with heat
recovery

|500364

3

|Yes

[0.79

[Semi rigid
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SUMMARY FOR INPUT DATA

Calculation Type: New Build (As Designed)

Is MHS Pumped
Heat Emitter
Flow Temperature

Combi boiler type

[Pump in heated space

|Radiators

| Normal (> 45°C)

|Standard Combi

MVHR Efficiency [84.00
Wet Rooms |3
20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total
Number of Chimneys 0 0
Number of open flues 0 0
Number of intermittent fans 0
Number of passive vents 0
Number of flueless gas fires 0
21.0 Fixed Cooling System [Yes |
Cooled Area [95.98 | m
Data Source [SAP table |
Cooling Type |Sp|it or Multi-Split I
Energy Class (A I
System Control [on/Off I
22.0 Lighting
Internal
Total number of light fittings [30 |
Total number of L.E.L. fittings [30 |
Percentage of L.E.L. fittings [100.00 | %
External
External lights fitted [No I
23.0 Electricity Tariff |standard |
24.0 Main Heating 1 | Database |
Description |Boiler |
Percentage of Heat [100 | %
Database Ref. No. [18218 |
Fuel Type | Mains gas |
Main Heating |BGW |
SAP Code [104 |
In Winter [90.4 |
In Summer |80.3 |
Controls [CBI Time and temperature zone control I
PCDF Controls [0 |
Delayed Start Stat [Yes I
Sap Code [2110 |
Flue Type IBaIanced l
Fan Assisted Flue [Yes |
|
|
|
|
|

Combi keep hot type

|None

25.0 Main Heating 2

INone
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Community Heating | None |
28.0 Water Heating | HWP From main heating 1 I
Water Heating |Main Heating 1 I
Flue Gas Heat Recovery System INo I
Waste Water Heat Recovery INo l

Instantaneous System 1

Waste Water Heat Recovery | No |
Instantaneous System 2

Waste Water Heat Recovery | No |
Storage System

Solar Panel |No

|
Water use <= 125 litres/person/day ~ [No |
|
|

SAP Code [901
29.0 Hot Water Cylinder [None
Recommendations

Lower cost measures
None
Further measures to achieve even higher standards

None

Regs Region: England

Elmhurst Energy Systems
Page 4 of 4 SAP2012 Calculator (Design

System) version 4.12r02



SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Property Reference |A7—F4

| IEMEEIEET | 24/07/2020

| Prop Type Ref |

Assessment |A7-F4
Reference

Property |01, Tottenham Court Road, London, London, W1T 7QZ

SAP Rating BTN ocr |EEEEEY 14.51

% DER<TER _ |

4.43

CO, Emissions (t/year) | 3170 TFEE 34.40

General Requirements Compliance % DFEE<TFEE |

7.84

Assessor Details

Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641,
mwickramaratna@wppgroup.co.uk

T613-0001

[CO-RE, 4650

SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

Orientation

Property Tenure
Transaction Type
Terrain Type

1.0 Property Type

2.0 Number of Storeys
3.0 Date Built

4.0 Sheltered Sides
5.0 Sunlight/Shade

[South West

| Rented (private)

|
|
[New dwelling |
[Urban |
[Flat, Semi-Detached |
|
|
|
|

|Average or unknown

6.0 Measurements

Heat Loss Perimeter Internal Floor Area Average Storey Height
Ground Floor: 15.84 m 83.05 m? 2.80m
7.0 Living Area [46.88 | m?
8.0 Thermal Mass Parameter [simple calculation - Medium |
Thermal Mass [250.00 | ki/m2K
9.0 External Walls
Description Type Construction U-Value Gross Area Nett Area
(W/m?K) (m?) (m?)
External Wall 1 Cavity Wall Cavity wall : plasterboard on dabs, AAC block, lled 0.13 73.61 44.35
cavity, any outside structure
9.1 Party Walls
Description Type Construction U-Value Area
(W/m?K) (m?)
Party Wall 1 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 17.81
cavity fill
Party Wall 2 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 16.41
cavity fill
Party Wall 3 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 23.18
cavity fill
Party Wall 4 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 19.54
cavity fill
10.0 External Roofs
Description Type Construction U-Value Gross Area Nett Area
(W/m?K) (m?) (m?)
External Roof 1 External Flat Roof Plasterboard, insulated flat roof 0.11 3.35 3.35

10.1 Party Ceilings
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Description Construction Area
(m?)
Party Ceilings 1 Precast concrete planks floor, screed, carpeted 79.70
11.1 Party Floors
Description Construction Area
(m?)
Party Floor 1 Precast concrete planks floor, screed, carpeted 83.05
12.0 Opening Types
Description Data Source Type Glazing Glazing Argon G-value Frame Frame U Value
Gap Filled Type Factor  (W/m2K)
Opening Type 1 |l'\/lanufacture Window Double glazed 0.60 0.90 1.30
13.0 Openings
Name Opening Type Location Orientation Curtain Overhang Wide Width Height Count Area Curtain
Type Ratio Overhang  (m) (m) (m?) Closed
A7-F4-01 Window [1] External Wall 1 Light-
south West  <°°ured 509 9.62 50
venean
blind
A7-F4-02 Window [1] External Wall 1 Light-
South west  <°loured g 4.93 50
venean
blind
A7-F4-04 Window [1] External Wall 1 Light-
South East <24 g9 9.54 50
venean
blind
A7-F4-05 Window [1] External Wall 1 Light-
southwest 2°Ured g0 5.17 50
venean
blind
14.0 Conservatory | None |
15.0 Draught Proofing [100 | %
16.0 Draught Lobby [No |
17.0 Thermal Bridging | Default |
Y-value [0.150 | W/m2K
18.0 Pressure Testing IYes
Designed APso [3.00 m?/(h.m?) @ 50 Pa

Property Tested ?
As Built APsq

|
|
I |
| |

m3/(h.m?) @ 50 Pa

19.0 Mechanical Ventilation

Summer Overheating

Windows open in hot weather IWindows fully open

Cross ventilation possible

Night Ventilation
Air change rate
Mechanical Ventilation

IYes

[No

|8.00

Mechanical Ventilation System Present |Yes

Approved Installation [Yes |

Mechanical Ventilation data Type | Database |

Type Balanced mechanical ventilation with heat
recovery

MV Reference Number [500364 |
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Configuration [2 |
MVHR Duct Insulated [Yes |
Manufacturer SFP [0.66 |
Duct Type ISemi rigid I
MVHR Efficiency [85.00
Wet Rooms |2 |
20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total
Number of Chimneys 0 0 0
Number of open flues 0 0 0
Number of intermittent fans 0
Number of passive vents 0
Number of flueless gas fires 0
21.0 Fixed Cooling System [Yes I
Cooled Area [59.09 | m2
Data Source ISAP table I
Cooling Type ISpIit or Multi-Split |
Energy Class |A |
System Control |on/off |
22.0 Lighting
Internal
Total number of light fittings [30 I
Total number of L.E.L. fittings [30 I
Percentage of L.E.L. fittings |100.00 | %
External
External lights fitted | No |
23.0 Electricity Tariff [standard I
24.0 Main Heating 1 | Database
Description [Boiler
Percentage of Heat [100 %
Database Ref. No. [18218
Fuel Type | Mains gas
Main Heating [BGW
SAP Code [104
In Winter [90.4
In Summer |80.3
Controls ICBI Time and temperature zone control

PCDF Controls
Delayed Start Stat
Sap Code

Flue Type

Fan Assisted Flue

Is MHS Pumped
Heat Emitter

Flow Temperature
Combi boiler type
Combi keep hot type

[0

[Yes

[2110

|Balanced

|Yes

|Pump in heated space

|Radiators

| Normal (> 45°C)

[Standard Combi

|None
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

25.0 Main Heating 2 [None |
Community Heating | None I
28.0 Water Heating IHWP From main heating 1 I
Water Heating lMain Heating 1 I
Flue Gas Heat Recovery System |No |
Waste Water Heat Recovery [No |

Instantaneous System 1

Waste Water Heat Recovery | No |
Instantaneous System 2

Waste Water Heat Recovery | No |
Storage System

Solar Panel [No

|
Water use <= 125 litres/person/day ~ [No |
|
|

SAP Code [901
29.0 Hot Water Cylinder [None
Recommendations

Lower cost measures
None
Further measures to achieve even higher standards

None

Regs Region: England

Elmhurst Energy Systems
Page 4 of 4 SAP2012 Calculator (Design

System) version 4.12r02



SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Property Reference  JINNE | issued on Date | 24/07/2020

Assessment |A8-F5 | Prop Type Ref JIEE:
Reference

Property |01, Tottenham Court Road, London, London, W1T 7QZ |

SO GG BT o [EEVETE | 1563 ]
T o oer<rer | 5.17

CO, Emissions (t/year) [ 115 IS 337+ RS [ 4225 ]
General Requirements Compliance m % DFEE<TFEE | 8.30

Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641, T613-0001

mwickramaratna@wppgroup.co.uk

[CO-RE, 4650 |
SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

Orientation [South West |
Property Tenure | Rented (private) |
Transaction Type | New dwelling |
Terrain Type [Urban |
1.0 Property Type | Flat, Semi-Detached |
2.0 Number of Storeys [1 |
3.0 Date Built [2020 |
4.0 Sheltered Sides [4 |
5.0 Sunlight/Shade |Average or unknown |

6.0 Measurements

Heat Loss Perimeter Internal Floor Area Average Storey Height
Ground Floor: 12.92 m 94.26 m? 2.80m

7.0 Living Area [54.10 | m?
8.0 Thermal Mass Parameter [simple calculation - Medium |

Thermal Mass [250.00 | ki/m2K
9.0 External Walls

Description Type Construction U-Value Gross Area Nett Area

(W/m?K) (m?) (m?)
External Wall 1 Cavity Wall Cavity wall : plasterboard on dabs, AAC block, lled 0.13 55.26 36.18

cavity, any outside structure

9.1 Party Walls

Description Type Construction U-Value Area

(W/m?K) (m?)

Party Wall 1 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 26.91
cavity fill

Party Wall 2 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 44.10
cavity fill

Party Wall 3 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 18.90
cavity fill

10.0 External Roofs

Description Type Construction U-Value Gross Area Nett Area
(W/m?K) (m?) (m?)
External Roof 1 External Flat Roof Plasterboard, insulated flat roof 0.11 94.26 94.26

11.1 Party Floors

Regs Region: England

Elmhurst Energy Systems
Page 1of4 SAP2012 Calculator (Design

System) version 4.12r02



SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Description Construction Area
(m?)
Party Floor 1 Precast concrete planks floor, screed, carpeted 94.26
12.0 Opening Types
Description Data Source Type Glazing Glazing Argon G-value Frame Frame U Value
Gap Filled Type Factor  (W/m2K)

Manufacture Window
r

Opening Type 1 Double glazed

0.60 0.90 1.30

13.0 Openings

Name Opening Type Location Orientation Curtain  Overhang Wide Width Height Count Area Curtain
Type Ratio Overhang  (m) (m) (m?) Closed
A8-F5-01-04 Window [1] External Wall 1 Light-
southWest <2°U"ed g0 19.08 50
venean
blind
14.0 Conservatory | None I
15.0 Draught Proofing [100 | %
16.0 Draught Lobby [No I
17.0 Thermal Bridging | Default |
Y-value [0.150 | W/m2k
18.0 Pressure Testing [Yes |
Designed APsq |3.00 | m3/(h.m?) @ 50 Pa
Property Tested ? | |
As Built APso | | m3/(h.m?) @ 50 Pa

19.0 Mechanical Ventilation

Summer Overheating

Windows open in hot weather |Windows fully open

|
Cross ventilation possible [Yes |
Night Ventilation [No |
Air change rate [8.00 |

Mechanical Ventilation

Mechanical Ventilation System Present |Yes |

Approved Installation [Yes |
Mechanical Ventilation data Type | Database |
Type Balanced mechanical ventilation with heat
recovery
MV Reference Number |500364 |
Configuration [1 |
MVHR Duct Insulated [Yes |
Manufacturer SFP |0.56 |
Duct Type |Semi rigid |
MVHR Efficiency |86.00 |
Wet Rooms | 1 |
20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total
Number of Chimneys 0 0
Number of open flues 0 0
Number of intermittent fans 0
Number of passive vents 0
Number of flueless gas fires 0
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SUMMARY FOR INPUT DATA

Calculation Type: New Build (As Designed)

21.0 Fixed Cooling System [Yes |
Cooled Area |68.60 | m
Data Source [SAP table |
Cooling Type |Sp|it or Multi-Split |
Energy Class (A |
System Control [on/off |

22.0 Lighting
Internal

Total number of light fittings 130 |

Total number of L.E.L. fittings 130 |

Percentage of L.E.L. fittings [100.00 | %
External

External lights fitted [No |

23.0 Electricity Tariff |Standard

24.0 Main Heating 1 IDatabase
Description | Boiler
Percentage of Heat [100 %
Database Ref. No. |18218
Fuel Type | Mains gas
Main Heating |BGW
SAP Code [104

In Winter |90.4
In Summer |80.3
Controls |CBI Time and temperature zone control

PCDF Controls
Delayed Start Stat
Sap Code

Flue Type

Fan Assisted Flue
Is MHS Pumped
Heat Emitter

Flow Temperature

Combi boiler type

[0

|Yes

[2110

[Balanced

|Yes

|Pump in heated space

[Radiators

INormaI (>45°C)

IStandard Combi

Combi keep hot type |None
25.0 Main Heating 2 | None
Community Heating | None

28.0 Water Heating
Water Heating
Flue Gas Heat Recovery System

Waste Water Heat Recovery
Instantaneous System 1

Waste Water Heat Recovery
Instantaneous System 2

Waste Water Heat Recovery

[HWP From main heating 1

|Main Heating 1

|No

|No

INo

|No
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SUMMARY FOR INPUT DATA

Calculation Type: New Build (As Designed)

Storage System

Solar Panel [No

Water use <= 125 litres/person/day |No

SAP Code [901
29.0 Hot Water Cylinder [None
Recommendations

Lower cost measures
None

Further measures to achieve even higher standards
None
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Property Reference  |[NEZE | issued on Date | 24/07/2020

Assessment |A1-F1+PV | Prop Type Ref 4 | Flat
Reference

Property |01, Tottenham Court Road, London, London, W1T 7QZ |

SO GG [ sos |IEENENNNNN 1215 | 24.74
IECEN| o oer<er | 50.72

CO, Emissions (t/year) [ 09 I 068 |EEES [ 5361 |
General Requirements Compliance m % DFEE<TFEE | 7.33

Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641, T613-0001

mwickramaratna@wppgroup.co.uk

[CO-RE, 4650 |
SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

Orientation [North East |
Property Tenure | Rented (private) |
Transaction Type | New dwelling |
Terrain Type [Urban |
1.0 Property Type | Flat, Semi-Detached |
2.0 Number of Storeys [1 |
3.0 Date Built [2020 |
4.0 Sheltered Sides [4 |
5.0 Sunlight/Shade |Average or unknown |

6.0 Measurements

Heat Loss Perimeter Internal Floor Area Average Storey Height
Ground Floor: 16.25m 106.00 m? 2.80m

7.0 Living Area [55.31 | m?
8.0 Thermal Mass Parameter [simple calculation - Medium |

Thermal Mass [250.00 | ki/m2K
9.0 External Walls

Description Type Construction U-Value Gross Area Nett Area

(W/m?K) (m?) (m?)
External Wall 1 Cavity Wall Cavity wall : plasterboard on dabs, AAC block, lled 0.13 75.02 45.50

cavity, any outside structure

9.1 Party Walls

Description Type Construction U-Value Area

(W/m?K) (m?)

Party Wall 1 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 15.01
cavity fill

Party Wall 2 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 28.48
cavity fill

Party Wall 3 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 43.54
cavity fill

10.1 Party Ceilings

Description Construction Area
(m?)
Party Ceilings 1 Concrete floor slab, carpeted 106.00

11.0 Heat Loss Floors

Regs Region: England

Elmhurst Energy Systems
Page 1of4 SAP2012 Calculator (Design

System) version 4.12r02



SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Description Type Construction U-Value Area
(W/m?K) (m?)
Heat Loss Floor 1 Exposed Floor - Other 0.11 31.80
Solid
Heat Loss Floor 2 Ground Floor - Solid  Slab on ground, screed over insulation 0.11 74.20
12.0 Opening Types
Description Data Source Type Glazing Glazing Argon G-value Frame Frame U Value
Gap Filled Type Factor  (W/m2K)
Opening Type 1 |l'\/lanufacture Window Double glazed 0.60 0.90 1.30
13.0 Openings
Name Opening Type Location Orientation Curtain  Overhang Wide Width Height Count Area Curtain
Type Ratio Overhang (m) (m) (m?) Closed
A1-F1-01 Window [1] External Wall 1 Light-
NorthEast  <%1°Ured g9 5.69 50
venean
blind
A1-F1-02 Window [1] External Wall 1 Light-
NorthEast  <%%Ured g9 6.66 50
venean
blind
A1-F1-03 Window [1] External Wall 1 Light-
southgast <Y 900 6.57 50
venean
blind
Al1-F1-04 Window [1] External Wall 1 Light-
NorthEast  <°°U®d 400 10.60 50
venean
blind
14.0 Conservatory | None |
15.0 Draught Proofing [100 | %
16.0 Draught Lobby [No |
17.0 Thermal Bridging | Default |
Y-value [0.150 | W/m2K
18.0 Pressure Testing IYes
Designed APsg m3/(h.m?) @ 50 Pa

Property Tested ? |

As Built APso |

|
[3.00 ]
|
|

m3/(h.m?) @ 50 Pa

19.0 Mechanical Ventilation

Summer Overheating
Windows open in hot weather
Cross ventilation possible
Night Ventilation
Air change rate

Mechanical Ventilation
Mechanical Ventilation System Present
Approved Installation
Mechanical Ventilation data Type
Type

MV Reference Number
Configuration
MVHR Duct Insulated

[Windows half open

IYes

INo

[3.00

[Yes

[Yes

| Database

Balanced mechanical ventilation with heat
recovery

[500364

[2

|Yes
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SUMMARY FOR INPUT DATA

Calculation Type: New Build (As Designed)

PCDF Controls
Sap Code

Is MHS Pumped
Heat Emitter

[0

[2207
[Pump in heated space
|Fan Coil Units

Manufacturer SFP [0.66 |
Duct Type |Semi rigid |
MVHR Efficiency [85.00 |
Wet Rooms |2 I
20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total
Number of Chimneys 0 0 0
Number of open flues 0 0 0
Number of intermittent fans 0
Number of passive vents 0
Number of flueless gas fires 0
21.0 Fixed Cooling System [Yes |
Cooled Area [73.16 | m2
Data Source | Manufacturer I
Cooling Type IPackaged I
Energy Efficiency Ratio |3.00 I
System Control IModuIating |
22.0 Lighting
Internal
Total number of light fittings [15 I
Total number of L.E.L. fittings [15 I
Percentage of L.E.L. fittings [100.00 | %
External
External lights fitted |No |
23.0 Electricity Tariff [standard |
24.0 Main Heating 1 | Database |
Description | Heat Pump |
Percentage of Heat [100 | %
Database Ref. No. [102594 |
Fuel Type | Electricity |
Main Heating |PET |
SAP Code [224 |
In Winter [0.0 |
In Summer |0.0 I
Controls [CHD Time and temperature zone control I
|
|
|
|
|

Flow Temperature

| Normal (> 45°C)

25.0 Main Heating 2

|None

Community Heating
28.0 Water Heating
Water Heating

|None

[HWP From main heating 1

|Main Heating 1
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Flue Gas Heat Recovery System | No |
Waste Water Heat Recovery | No I
Instantaneous System 1

Waste Water Heat Recovery [No |
Instantaneous System 2

Waste Water Heat Recovery | No |
Storage System

Solar Panel [No

Water use <= 125 litres/person/day IYes
SAP Code [901
Immersion Only Heating Hot Water |Yes

29.0 Hot Water Cylinder [Internal Store |
Insulaon Typea [Measured Loss |
Cylinder Volume [184.00 | L
Loss [2.110 | kwh/day
32.0 Photovoltaic Unit |One Dwelling |
PV Cells kWp Orientation Elevation Overshading Connected to Dwelling
0.66 South Horizontal Modest Yes
Recommendations

Lower cost measures
None
Further measures to achieve even higher standards

None
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Property Reference |A2—F2+PV

| IEMEEIEET | 24/07/2020

| Prop Type Ref |

Assessment |A2-F2+PV
Reference

Property |01, Tottenham Court Road, London, London, W1T 7QZ

SAP Rating [ DER | 21.06

% DER<TER _ |

55.47

CO, Emissions (t/year) | 3.4 TFEE 41.77

General Requirements Compliance % DFEE<TFEE |

15.87

Assessor Details

Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641,
mwickramaratna@wppgroup.co.uk

T613-0001

[CO-RE, 4650

SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

Orientation

Property Tenure
Transaction Type
Terrain Type

1.0 Property Type

2.0 Number of Storeys
3.0 Date Built

4.0 Sheltered Sides
5.0 Sunlight/Shade

[North East

| Rented (private)

|
|
[New dwelling |
[Urban |
[Flat, Semi-Detached |
|
|
|
|

|Average or unknown

6.0 Measurements

Heat Loss Perimeter Internal Floor Area Average Storey Height
Ground Floor: 16.26 m 106.00 m? 2.80m
7.0 Living Area [55.36 | m?
8.0 Thermal Mass Parameter [simple calculation - Medium |
Thermal Mass [250.00 | ki/m2K
9.0 External Walls
Description Type Construction U-Value Gross Area Nett Area
(W/m?K) (m?) (m?)
External Wall 1 Cavity Wall Cavity wall : plasterboard on dabs, AAC block, lled 0.13 72.32 45.53
cavity, any outside structure
9.1 Party Walls
Description Type Construction U-Value Area
(W/m?K) (m?)
Party Wall 1 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 15.04
cavity fill
Party Wall 2 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 28.48
cavity fill
Party Wall 3 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 43.54
cavity fill
10.1 Party Ceilings
Description Construction Area
(m?)
Party Ceilings 1 Concrete floor slab, carpeted 106.00

11.1 Party Floors

Page 1 of 4
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Description Construction Area
(m?)
Party Floor 1 Concrete floor slab, carpeted 106.00
12.0 Opening Types
Description Data Source Type Glazing Glazing Argon G-value Frame Frame U Value
Gap Filled Type Factor  (W/m2K)
Opening Type 1 r/lanufacture Window Double glazed 0.60 0.90 1.30
13.0 Openings
Name Opening Type Location Orientation Curtain  Overhang Wide Width Height Count Area Curtain
Type Ratio Overhang  (m) (m) (m?) Closed
A2-F2-01 Window [1] External Wall 1 Light-
NorthEast 2" 000 5.17 50
venean
blind
A2-F2-02 Window [1] External Wall 1 Light-
North East <% 500 6.04 50
venean
blind
A2-F2-04 Window [1] External Wall 1 Light-
southEast %O g0 5.96 50
venean
blind
A2-F2-05 Window [1] External Wall 1 Light-
NorthEast  <%°Ured g9 9.62 50
venean
blind
14.0 Conservatory | None |
15.0 Draught Proofing |100 | %
16.0 Draught Lobby | No |
17.0 Thermal Bridging [Default I
Y-value [0.150 | w/m«
18.0 Pressure Testing |Yes
Designed APso [3.00 m?/(h.m?) @ 50 Pa

Property Tested ? |
As Built APso |

m3/(h.m?) @ 50 Pa

19.0 Mechanical Ventilation

Summer Overheating

Windows open in hot weather |Windows half open

Night Ventilation [No

|
Cross ventilation possible [Yes |
|
Air change rate |

[3.00

Mechanical Ventilation

Mechanical Ventilation System Present |Yes |

Approved Installation [Yes |
[Database I

Mechanical Ventilation data Type

Type Balanced mechanical ventilation with heat
recovery

MV Reference Number |500364 |

Configuration 12 |

MVHR Duct Insulated [Yes |

Manufacturer SFP [0.66 |

Duct Type |Semi rigid |

Regs Region: England
Elmhurst Energy Systems
SAP2012 Calculator (Design
System) version 4.12r02
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SUMMARY FOR INPUT DATA

Calculation Type: New Build (As Designed)

PCDF Controls
Sap Code
Is MHS Pumped

Heat Emitter

MVHR Efficiency [85.00
Wet Rooms |2
20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total
Number of Chimneys 0 0 0
Number of open flues 0 0 0
Number of intermittent fans 0
Number of passive vents 0
Number of flueless gas fires 0
21.0 Fixed Cooling System [Yes |
Cooled Area [73.35 | m
Data Source | Manufacturer |
Cooling Type | Packaged I
Energy Efficiency Ratio |3.00 I
System Control [Modulating I
22.0 Lighting
Internal
Total number of light fittings [15 |
Total number of L.E.L. fittings [15 |
Percentage of L.E.L. fittings [100.00 | %
External
External lights fitted [No I
23.0 Electricity Tariff |Standard |
24.0 Main Heating 1 | Database |
Description | Heat Pump |
Percentage of Heat [100 | %
Database Ref. No. [102594 |
Fuel Type | Electricity |
Main Heating |PET |
SAP Code [224 |
In Winter |0.0 |
In Summer |0.0 |
Controls [CHD Time and temperature zone control |
|
|
|
|
|

Flow Temperature

[0

[2207

IPump in heated space

IFan Coil Units

|Norma| (>45°C)

25.0 Main Heating 2

|None

Community Heating
28.0 Water Heating
Water Heating
Flue Gas Heat Recovery System

Waste Water Heat Recovery

|None

[HWP From main heating 1

|Main Heating 1

|No

|No

Page 3 of 4
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Instantaneous System 1

Waste Water Heat Recovery
Instantaneous System 2

Waste Water Heat Recovery
Storage System

Solar Panel
Water use <= 125 litres/person/day
SAP Code

Immersion Only Heating Hot Water

[No |

[No |

[No |
[Yes |
|
|

[901
|Yes

29.0 Hot Water Cylinder

Insulaon Typea

[Internal Store

|
IMeasured Loss l
|
|

Cylinder Volume [184.00 L
Loss [2.110 kwh/day
32.0 Photovoltaic Unit [One Dwelling I
PV Cells kWp Orientation Elevation Overshading Connected to Dwelling
0.66 South Horizontal Modest Yes
Recommendations

Lower cost measures

None

Further measures to achieve even higher standards

None

Page 4 of 4
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Property Reference |A3—F2+PV

| 1ssued on Date | 24/07/2020

| Prop Type Ref |

Assessment |A3-F2+PV
Reference

Property |01, Tottenham Court Road, London, London, W1T 7QZ

SO GG [ o1s |ICENENNNNN 1023 | | 2199 |

PV | o oer<er |

53.48

CO, Emissions (t/year) [ 077 I 379+ RS 43.74

General Requirements Compliance % DFEE<TFEE |

13.27

Assessor Details

Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641,
mwickramaratna@wppgroup.co.uk

T613-0001

[CO-RE, 4650

SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

Orientation

Property Tenure
Transaction Type
Terrain Type

1.0 Property Type

2.0 Number of Storeys
3.0 Date Built

4.0 Sheltered Sides
5.0 Sunlight/Shade

[South West

| Rented (private)

|
|
[New dwelling |
[Urban |
[Flat, Semi-Detached |
|
|
|
|

|Average or unknown

6.0 Measurements

Heat Loss Perimeter Internal Floor Area Average Storey Height
Ground Floor: 15.84 m 100.00 m? 2.80m
7.0 Living Area [40.66 | m?
8.0 Thermal Mass Parameter [simple calculation - Medium |
Thermal Mass [250.00 | ki/m2K
9.0 External Walls
Description Type Construction U-Value Gross Area Nett Area
(W/m?K) (m?) (m?)
External Wall 1 Cavity Wall Cavity wall : plasterboard on dabs, AAC block, lled 0.13 73.61 44.35
cavity, any outside structure
9.1 Party Walls
Description Type Construction U-Value Area
(W/m?K) (m?)
Party Wall 1 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 17.81
cavity fill
Party Wall 2 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 36.12
cavity fill
Party Wall 3 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 22.99
cavity fill
10.1 Party Ceilings
Description Construction Area
(m?)
Party Ceilings 1 Concrete floor slab, carpeted 100.00

11.0 Heat Loss Floors
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Description Type Construction U-Value Area
(W/m?K) (m?)
Heat Loss Floor 1 Ground Floor - Solid  Slab on ground, screed over insulation 0.11 100.00
12.0 Opening Types
Description Data Source Type Glazing Glazing Argon G-value Frame Frame U Value
Gap Filled Type Factor (W/m2K)
Opening Type 1 r/lanufacture Window Double glazed 0.60 0.90 1.30
13.0 Openings
Name Opening Type Location Orientation Curtain  Overhang Wide Width Height Count Area Curtain
Type Ratio Overhang  (m) (m) (m?) Closed
A3-F2-01 Window [1] External Wall 1 Light-
southWest <°°Ured 409 9.62 50
venean
blind
A3-F2-02 Window [1] External Wall 1 Light-
southWest °Ured g0 493 50
venean
blind
A3-F2-04 Window [1] External Wall 1 Light-
south East  <°°Ured 40 9.54 50
venean
blind
A3-F2-05 Window [1] External Wall 1 Light-
South west  <°loured g 5.17 50
venean
blind
14.0 Conservatory | None |
15.0 Draught Proofing |100 | %
16.0 Draught Lobby | No |
17.0 Thermal Bridging [Default I
Y-value [0.150 | w/m«
18.0 Pressure Testing |Yes
Designed APso [3.00 m?/(h.m?) @ 50 Pa

Property Tested ? |

As Built APso |

m3/(h.m?) @ 50 Pa

19.0 Mechanical Ventilation
Summer Overheating

Windows open in hot weather

[Windows half open

|
Cross ventilation possible [Yes |
Night Ventilation [No |
Air change rate [3.00 |

Mechanical Ventilation

Mechanical Ventilation System Present |Yes |
Approved Installation [Yes |
Mechanical Ventilation data Type [Database I

Type Balanced mechanical ventilation with heat
recovery

MV Reference Number |500364 |

Configuration 13 |

MVHR Duct Insulated [Yes |

Manufacturer SFP [0.79 |

Duct Type |Semi rigid |
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SUMMARY FOR INPUT DATA

Calculation Type: New Build (As Designed)

PCDF Controls
Sap Code
Is MHS Pumped

Heat Emitter

MVHR Efficiency [84.00
Wet Rooms |3
20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total
Number of Chimneys 0 0 0
Number of open flues 0 0 0
Number of intermittent fans 0
Number of passive vents 0
Number of flueless gas fires 0
21.0 Fixed Cooling System [Yes |
Cooled Area [52.84 | m
Data Source | Manufacturer |
Cooling Type | Packaged I
Energy Efficiency Ratio |3.00 I
System Control [Modulating I
22.0 Lighting
Internal
Total number of light fittings [30 |
Total number of L.E.L. fittings [30 |
Percentage of L.E.L. fittings [100.00 | %
External
External lights fitted [No I
23.0 Electricity Tariff |Standard |
24.0 Main Heating 1 | Database |
Description | Heat Pump |
Percentage of Heat [100 | %
Database Ref. No. [102594 |
Fuel Type | Electricity |
Main Heating |PET |
SAP Code [224 |
In Winter |0.0 |
In Summer |0.0 |
Controls [CHD Time and temperature zone control |
|
|
|
|
|

Flow Temperature

[0

[2207

IPump in heated space

IFan Coil Units

|Norma| (>45°C)

25.0 Main Heating 2

|None

Community Heating
28.0 Water Heating
Water Heating
Flue Gas Heat Recovery System

Waste Water Heat Recovery

|None

[HWP From main heating 1

|Main Heating 1

|No

|No
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Instantaneous System 1

Waste Water Heat Recovery
Instantaneous System 2

Waste Water Heat Recovery
Storage System

Solar Panel
Water use <= 125 litres/person/day
SAP Code

Immersion Only Heating Hot Water

[No |

[No |

[No |
[Yes |
|
|

[901
|Yes

29.0 Hot Water Cylinder

Insulaon Typea

[Internal Store

|
IMeasured Loss l
|
|

Cylinder Volume [184.00 L
Loss [2.110 kwh/day
32.0 Photovoltaic Unit [One Dwelling I
PV Cells kWp Orientation Elevation Overshading Connected to Dwelling
0.66 South Horizontal Modest Yes
Recommendations

Lower cost measures

None

Further measures to achieve even higher standards

None

Page 4 of 4
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Property Reference |A4—F3+PV

Assessment |A4-F3+PV
Reference

| 1ssued on Date | 24/07/2020

| Prop Type Ref |

Property |01, Tottenham Court Road, London, London, W1T 7QZ

SAP Rating [ o1 |EENENNEN o7 | | 2159 |

PV | o oer<er |

54.89

CO, Emissions (t/year) [ 074 I 3710 |EEE 43.46

General Requirements Compliance % DFEE<TFEE |

14.43

Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641,

mwickramaratna@wppgroup.co.uk

T613-0001

[CO-RE, 4650

SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

Orientation

Property Tenure
Transaction Type
Terrain Type

1.0 Property Type

2.0 Number of Storeys
3.0 Date Built

4.0 Sheltered Sides
5.0 Sunlight/Shade

[North East

| Rented (private)

[New dwelling

[Urban

|FIat, Semi-Detached

|Average or unknown

6.0 Measurements

Heat Loss Perimeter

Ground Floor:

Internal Floor Area

Average Storey Height
106.00 m? 2.80m

7.0 Living Area

[55.36

8.0 Thermal Mass Parameter

Thermal Mass

[simple calculation - Medium

[250.00

9.0 External Walls

Description Type Construction U-Value Gross Area Nett Area
(W/m?K) (m?) (m?)
External Wall 1 Cavity Wall Cavity wall : plasterboard on dabs, AAC block, lled 0.13 72.32 45.53
cavity, any outside structure
9.1 Party Walls
Description Type Construction U-Value Area
(W/m?K) (m?)
Party Wall 1 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 15.04
cavity fill
Party Wall 2 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 28.48
cavity fill
Party Wall 3 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 43.54
cavity fill
10.0 External Roofs
Description Type Construction U-Value Gross Area Nett Area

External Roof 1

External Flat Roof

Plasterboard, insulated flat roof

(W/m?K) (m?) (m?)

0.11

15.22 15.22

10.1 Party Ceilings
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Description Construction Area
(m?)
Party Ceilings 1 Concrete floor slab, carpeted 90.78
11.1 Party Floors
Description Construction Area
(m?)
Party Floor 1 Concrete floor slab, carpeted 106.00
12.0 Opening Types
Description Data Source Type Glazing Glazing Argon G-value Frame Frame U Value
Gap Filled Type Factor  (W/m2K)
Opening Type 1 |l'\/lanufacture Window Double glazed 0.60 0.90 1.30
13.0 Openings
Name Opening Type Location Orientation Curtain Overhang Wide Width Height Count Area Curtain
Type Ratio Overhang  (m) (m) (m?) Closed
A4-F3-01 Window [1] External Wall 1 Light-
NorthEast  <%°Ured g9 5.17 50
venean
blind
A4-F3-02 Window [1] External Wall 1 Light-
NorthEast  <%%Ured g9 6.04 50
venean
blind
A4-F3-04 Window [1] External Wall 1 Light-
South East <24 g9 5.96 50
venean
blind
A4-F3-05 Window [1] External Wall 1 Light-
North East  <°°U®d 400 9.62 50
venean
blind
14.0 Conservatory | None |
15.0 Draught Proofing [100 | %
16.0 Draught Lobby [No |
17.0 Thermal Bridging | Default |
Y-value [0.150 | W/m2K
18.0 Pressure Testing IYes
Designed APso [3.00 m?/(h.m?) @ 50 Pa

Property Tested ? |

As Built APso |

m3/(h.m?) @ 50 Pa

19.0 Mechanical Ventilation

Summer Overheating
Windows open in hot weather
Cross ventilation possible
Night Ventilation
Air change rate

Mechanical Ventilation
Mechanical Ventilation System Present
Approved Installation
Mechanical Ventilation data Type
Type

MV Reference Number

[Windows half open

IYes

[No

[3.00

[Yes

|Yes

| Database

Balanced mechanical ventilation with heat
recovery

[500364
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Flow Temperature

| Normal (> 45°C)

Configuration [2 |
MVHR Duct Insulated [Yes |
Manufacturer SFP [0.66 |
Duct Type ISemi rigid I
MVHR Efficiency [85.00 ]
Wet Rooms |2 |
20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total
Number of Chimneys 0 0 0
Number of open flues 0 0 0
Number of intermittent fans 0
Number of passive vents 0
Number of flueless gas fires 0
21.0 Fixed Cooling System |Yes I
Cooled Area [73.35 | m2
Data Source IManufacturer I
Cooling Type |Packaged |
Energy Efficiency Ratio |3.00 |
System Control [Modulating |
22.0 Lighting
Internal
Total number of light fittings [15 I
Total number of L.E.L. fittings [15 I
Percentage of L.E.L. fittings |100.00 | %
External
External lights fitted | No |
23.0 Electricity Tariff [standard I
24.0 Main Heating 1 | Database |
Description | Heat Pump |
Percentage of Heat [100 | %
Database Ref. No. (102594 |
Fuel Type | Electricity |
Main Heating [PET |
SAP Code [224 |
In Winter [0.0 |
In Summer I0.0 I
Controls ICHD Time and temperature zone control l
PCDF Controls |0 |
Sap Code |2207 |
Is MHS Pumped [Pump in heated space |
Heat Emitter [Fan Coil Units |
|

25.0 Main Heating 2

INone

Community Heating

None
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

28.0 Water Heating | HWP From main heating 1 |
Water Heating |Main Heating 1 |
Flue Gas Heat Recovery System | No |
Waste Water Heat Recovery | No |
Instantaneous System 1
Waste Water Heat Recovery [No |
Instantaneous System 2
Waste Water Heat Recovery | No |
Storage System
Solar Panel [No

Water use <= 125 litres/person/day |Yes
SAP Code [901

Immersion Only Heating Hot Water IYes

29.0 Hot Water Cylinder [Internal Store |
Insulaon Typea [Measured Loss |
Cylinder Volume [184.00 | L
Loss [2.110 | kwh/day
32.0 Photovoltaic Unit |One Dwelling |
PV Cells kWp Orientation Elevation Overshading Connected to Dwelling
0.66 South Horizontal Modest Yes
Recommendations

Lower cost measures
None
Further measures to achieve even higher standards

None

Page 4 of 4

Regs Region: England
Elmhurst Energy Systems
SAP2012 Calculator (Design
System) version 4.12r02




SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

T L T | A5-F3+PV | issued on Date | 24/07/2020

Assessment |A5-F3+PV | Prop Type Ref 4 | Flat
Reference

Property |01, Tottenham Court Road, London, London, W1T 7QZ |

SAP Rating [ 92A |EENENNNN 526 | 18.64
IEEV| o oer<Ter | 55.69

CO, Emissions (t/year) [ o064 I 2305 |EEE [ 3280 |
General Requirements Compliance m % DFEE<TFEE | 14.45

Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641, T613-0001

mwickramaratna@wppgroup.co.uk

[CO-RE, 4650 |
SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

Orientation [South West |
Property Tenure | Rented (private) |
Transaction Type | New dwelling |
Terrain Type [Urban |
1.0 Property Type | Flat, Semi-Detached |
2.0 Number of Storeys [1 |
3.0 Date Built [2020 |
4.0 Sheltered Sides [4 |
5.0 Sunlight/Shade |Average or unknown |

6.0 Measurements

Heat Loss Perimeter Internal Floor Area Average Storey Height
Ground Floor: 15.84 m 100.00 m? 2.80m

7.0 Living Area [40.66 | m?
8.0 Thermal Mass Parameter [simple calculation - Medium |

Thermal Mass [250.00 | ki/m2K
9.0 External Walls

Description Type Construction U-Value Gross Area Nett Area

(W/m?K) (m?) (m?)
External Wall 1 Cavity Wall Cavity wall : plasterboard on dabs, AAC block, lled 0.13 73.61 44.35

cavity, any outside structure

9.1 Party Walls

Description Type Construction U-Value Area

(W/m?K) (m?)

Party Wall 1 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 17.81
cavity fill

Party Wall 2 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 36.12
cavity fill

Party Wall 3 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 22.99
cavity fill

10.1 Party Ceilings

Description Construction Area
(m?)
Party Ceilings 1 Concrete floor slab, carpeted 100.00

11.1 Party Floors

Regs Region: England

Elmhurst Energy Systems
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Description Construction Area
(m?)
Party Floor 1 Precast concrete planks floor, screed, carpeted 100.00
12.0 Opening Types
Description Data Source Type Glazing Glazing Argon G-value Frame Frame U Value
Gap Filled Type Factor  (W/m2K)
Opening Type 1 r/lanufacture Window Double glazed 0.60 0.90 1.30
13.0 Openings
Name Opening Type Location Orientation Curtain  Overhang Wide Width Height Count Area Curtain
Type Ratio Overhang  (m) (m) (m?) Closed
A5-F3-01 Window [1] External Wall 1 Light-
southWest <°°Ured 509 9.62 50
venean
blind
A5-F3-02 Window [1] External Wall 1 Light-
southwest °Ured g0 493 50
venean
blind
A5-F3-04 Window [1] External Wall 1 Light-
south East  <°°Ured 4 5o 9.54 50
venean
blind
A5-F3-05 Window [1] External Wall 1 Light-
South west  °loured g 5.17 50
venean
blind
14.0 Conservatory | None |
15.0 Draught Proofing |100 | %
16.0 Draught Lobby | No |
17.0 Thermal Bridging [Default I
Y-value [0.150 | w/m«
18.0 Pressure Testing |Yes
Designed APso [3.00 m?/(h.m?) @ 50 Pa

Property Tested ? |
As Built APso |

m3/(h.m?) @ 50 Pa

19.0 Mechanical Ventilation

Summer Overheating

Windows open in hot weather |Windows fully open

|
Cross ventilation possible [Yes |
Night Ventilation [No |
Air change rate [6.00 |

Mechanical Ventilation

Mechanical Ventilation System Present |Yes |
Approved Installation [Yes |
Mechanical Ventilation data Type [Database I

Type Balanced mechanical ventilation with heat
recovery

MV Reference Number |500364 |

Configuration 13 |

MVHR Duct Insulated [Yes |

Manufacturer SFP [0.79 |

Duct Type |Semi rigid |

Regs Region: England
Elmhurst Energy Systems
SAP2012 Calculator (Design
System) version 4.12r02
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SUMMARY FOR INPUT DATA

Calculation Type: New Build (As Designed)

PCDF Controls
Sap Code
Is MHS Pumped

Heat Emitter

MVHR Efficiency [84.00
Wet Rooms |3
20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total
Number of Chimneys 0 0 0
Number of open flues 0 0 0
Number of intermittent fans 0
Number of passive vents 0
Number of flueless gas fires 0
21.0 Fixed Cooling System [Yes |
Cooled Area [52.84 | m
Data Source | Manufacturer |
Cooling Type | Packaged I
Energy Efficiency Ratio |3.00 I
System Control [Modulating I
22.0 Lighting
Internal
Total number of light fittings [30 |
Total number of L.E.L. fittings [30 |
Percentage of L.E.L. fittings [100.00 | %
External
External lights fitted [No I
23.0 Electricity Tariff |Standard |
24.0 Main Heating 1 | Database |
Description | Heat Pump |
Percentage of Heat [100 | %
Database Ref. No. [102594 |
Fuel Type | Electricity |
Main Heating |PET |
SAP Code [224 |
In Winter |0.0 |
In Summer |0.0 |
Controls [CHD Time and temperature zone control |
|
|
|
|
|

Flow Temperature

[0

[2207

IPump in heated space

IFan Coil Units

|Norma| (>45°C)

25.0 Main Heating 2

|None

Community Heating
28.0 Water Heating
Water Heating
Flue Gas Heat Recovery System

Waste Water Heat Recovery

|None

[HWP From main heating 1

|Main Heating 1

|No

|No
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Instantaneous System 1

Waste Water Heat Recovery
Instantaneous System 2

Waste Water Heat Recovery
Storage System

Solar Panel
Water use <= 125 litres/person/day
SAP Code

Immersion Only Heating Hot Water

[No |

[No |

[No |
[Yes |
|
|

[901
|Yes

29.0 Hot Water Cylinder

Insulaon Typea

[Internal Store

|
IMeasured Loss l
|
|

Cylinder Volume [184.00 L
Loss [2.110 kwh/day
32.0 Photovoltaic Unit [One Dwelling I
PV Cells kWp Orientation Elevation Overshading Connected to Dwelling
0.66 South Horizontal Modest Yes
Recommendations

Lower cost measures

None

Further measures to achieve even higher standards

None
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Property Reference |A6—F4&5+PV

| 1ssued on Date | 24/07/2020

| Prop Type Ref |

Assessment |A6-F4&5+PV
Reference

Property |01, Tottenham Court Road, London, London, W1T 7QZ

SO GG | ssp | 1142 | 2072 ]

| o oer<er |

44.88

CO, Emissions (t/year) [ 159 I 4530 RS 51.16

General Requirements Compliance % DFEE<TFEE |

11.46

Assessor Details

Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641,
mwickramaratna@wppgroup.co.uk

T613-0001

[CO-RE, 4650

SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

Orientation

Property Tenure
Transaction Type
Terrain Type

1.0 Property Type

2.0 Number of Storeys
3.0 Date Built

4.0 Sheltered Sides
5.0 Sunlight/Shade

[North East

| Rented (private)

[New dwelling

[Urban

|FIat, Semi-Detached

|Average or unknown

6.0 Measurements

Heat Loss Perimeter Internal Floor Area Average Storey Height
Ground Floor: 12.70 m 86.85 m? 2.80m
1st Storey: 12.70 m 101.00 m? 2.80m
7.0 Living Area |68.14 | m?
8.0 Thermal Mass Parameter [simple calculation - Medium |
Thermal Mass [250.00 | ki/m2K
9.0 External Walls
Description Type Construction U-Value Gross Area Nett Area
(W/m?K) (m?) (m?)
External Wall 1 Cavity Wall Cavity wall : plasterboard on dabs, AAC block, lled 0.13 54.28 35.56
cavity, any outside structure
External Wall 2 Cavity Wall Cavity wall : plasterboard on dabs, AAC block, lled 0.13 54.38 35.56
cavity, any outside structure
9.1 Party Walls
Description Type Construction U-Value Area
(W/m?K) (m?)
Party Wall 1 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 15.90
cavity fill
Party Wall 2 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 21.48
cavity fill
Party Wall 3 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 43.51
cavity fill
Party Wall 4 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 15.96
cavity fill
Party Wall 5 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 23.30
cavity fill
Party Wall 6 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 86.66

cavity fill
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

10.0 External Roofs

Description Type Construction U-Value Gross Area Nett Area
(W/m?K) (m?) (m?)
External Roof 1 External Flat Roof Plasterboard, insulated flat roof 0.11 101.00 101.00
11.1 Party Floors
Description Construction Area
(m?)
Party Floor 1 Concrete floor slab, carpeted 86.85
12.0 Opening Types
Description Data Source Type Glazing Glazing Argon G-value Frame Frame U Value
Gap Filled Type Factor  (W/mZK)
Opening Type 1 rManufacture Window Double glazed 0.60 0.90 1.30
13.0 Openings
Name Opening Type Location Orientation Curtain  Overhang Wide Width Height Count Area Curtain
Type Ratio Overhang (m) (m) (m?) Closed
A6-F4&5-01-04 Window [1] External Wall 1 Light-
NorthEast  <°°U®d 400 18.72 50
venean
blind
A6-F4&5-05-08 Window [2] External Wall 2 Light-
NorthEast  <2°U®¢ 000 18.82 50
venean
blind
14.0 Conservatory | None |
15.0 Draught Proofing | 100 | %
16.0 Draught Lobby [No |
17.0 Thermal Bridging [Default I
Y-value 10.150 | w/m
18.0 Pressure Testing |Yes
Designed APso [3.00 m?/(h.m?) @ 50 Pa

Property Tested ? |

As Built APso |

m3/(h.m?) @ 50 Pa

19.0 Mechanical Ventilation

Summer Overheating
Windows open in hot weather
Cross ventilation possible
Night Ventilation
Air change rate

Mechanical Ventilation
Mechanical Ventilation System Present
Approved Installation
Mechanical Ventilation data Type
Type

MV Reference Number
Configuration

MVHR Duct Insulated
Manufacturer SFP

Duct Type

|Windows fully open

|Yes

|No

[8.00

IYes

IYes

| Database

Balanced mechanical ventilation with heat
recovery

|500364

3

|Yes

[0.79

[Semi rigid
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SUMMARY FOR INPUT DATA

Calculation Type: New Build (As Designed)

MVHR Efficiency [84.00
Wet Rooms |3
20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total
Number of Chimneys 0 0
Number of open flues 0 0
Number of intermittent fans 0
Number of passive vents 0
Number of flueless gas fires 0
21.0 Fixed Cooling System [Yes |
Cooled Area [95.98 | m
Data Source | Manufacturer |
Cooling Type | Packaged I
Energy Efficiency Ratio |3.00 I
System Control [Modulating I
22.0 Lighting
Internal
Total number of light fittings [30 |
Total number of L.E.L. fittings [30 |
Percentage of L.E.L. fittings [100.00 | %
External
External lights fitted [No I
23.0 Electricity Tariff |standard |
24.0 Main Heating 1 | Database |
Description | Heat Pump |
Percentage of Heat [100 | %
Database Ref. No. [102602 |
Fuel Type | Electricity |
Main Heating |PET |
SAP Code [224 |
In Winter |0.0 |
In Summer |0.0 |
Controls [CHD Time and temperature zone control I
PCDF Controls [0 |
Sap Code [2207 |
Is MHS Pumped IPump in heated space I
Heat Emitter IFan Coil Units l
|

Flow Temperature

|Norma| (>45°C)

25.0 Main Heating 2

|None

Community Heating
28.0 Water Heating
Water Heating
Flue Gas Heat Recovery System

Waste Water Heat Recovery

|None

[HWP From main heating 1

|Main Heating 1

|No

|No
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Instantaneous System 1

Waste Water Heat Recovery
Instantaneous System 2

Waste Water Heat Recovery
Storage System

Solar Panel
Water use <= 125 litres/person/day
SAP Code

Immersion Only Heating Hot Water

[No |

[No |

[No |
[Yes |
|
|

[901
|Yes

29.0 Hot Water Cylinder

Insulaon Typea

[Internal Store

|
IMeasured Loss l
|
|

Cylinder Volume [184.00 L
Loss [2.110 kwh/day
32.0 Photovoltaic Unit [One Dwelling I
PV Cells kWp Orientation Elevation Overshading Connected to Dwelling
0.66 South Horizontal Modest Yes
Recommendations

Lower cost measures

None

Further measures to achieve even higher standards

None
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Property Reference |A7—F4+PV

| 1ssued on Date | 24/07/2020

| Prop Type Ref |

at

Assessment |A7-F4+PV
Reference

Property |01, Tottenham Court Road, London, London, W1T 7QZ

SO GG [ o1s [N 105 | | 2053 ]

PV | o oer<er |

48.42

CO, Emissions (t/year) [ o062 I 3177 |EEE 34.40

General Requirements Compliance % DFEE<TFEE |

7.65

Assessor Details

Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641,
mwickramaratna@wppgroup.co.uk

T613-0001

[CO-RE, 4650

SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

Orientation

Property Tenure
Transaction Type
Terrain Type

1.0 Property Type

2.0 Number of Storeys
3.0 Date Built

4.0 Sheltered Sides
5.0 Sunlight/Shade

[South West

| Rented (private)

|
|
[New dwelling |
[Urban |
[Flat, Semi-Detached |
|
|
|
|

|Average or unknown

6.0 Measurements

Heat Loss Perimeter Internal Floor Area Average Storey Height
Ground Floor: 15.84 m 83.05 m? 2.80m
7.0 Living Area [46.88 | m?
8.0 Thermal Mass Parameter [simple calculation - Medium |
Thermal Mass [250.00 | ki/m2K
9.0 External Walls
Description Type Construction U-Value Gross Area Nett Area
(W/m?K) (m?) (m?)
External Wall 1 Cavity Wall Cavity wall : plasterboard on dabs, AAC block, lled 0.13 73.61 44.35
cavity, any outside structure
9.1 Party Walls
Description Type Construction U-Value Area
(W/m?K) (m?)
Party Wall 1 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 17.81
cavity fill
Party Wall 2 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 16.41
cavity fill
Party Wall 3 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 16.41
cavity fill
Party Wall 4 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 19.54
cavity fill
10.0 External Roofs
Description Type Construction U-Value Gross Area Nett Area
(W/m?K) (m?) (m?)
External Roof 1 External Flat Roof Plasterboard, insulated flat roof 0.11 3.35 3.35

10.1 Party Ceilings
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Description Construction Area
(m?)
Party Ceilings 1 Precast concrete planks floor, screed, carpeted 79.70
11.1 Party Floors
Description Construction Area
(m?)
Party Floor 1 Precast concrete planks floor, screed, carpeted 83.05
12.0 Opening Types
Description Data Source Type Glazing Glazing Argon G-value Frame Frame U Value
Gap Filled Type Factor  (W/m2K)
Opening Type 1 |l'\/lanufacture Window Double glazed 0.60 0.90 1.30
13.0 Openings
Name Opening Type Location Orientation Curtain Overhang Wide Width Height Count Area Curtain
Type Ratio Overhang  (m) (m) (m?) Closed
A7-F4-01 Window [1] External Wall 1 Light-
south West  <°°ured 509 9.62 50
venean
blind
A7-F4-02 Window [1] External Wall 1 Light-
South west  <°loured g 4.93 50
venean
blind
A7-F4-04 Window [1] External Wall 1 Light-
South East <24 g9 9.54 50
venean
blind
A7-F4-05 Window [1] External Wall 1 Light-
southwest 2°Ured g0 5.17 50
venean
blind
14.0 Conservatory | None |
15.0 Draught Proofing [100 | %
16.0 Draught Lobby [No |
17.0 Thermal Bridging | Default |
Y-value [0.150 | W/m2K
18.0 Pressure Testing IYes
Designed APso [3.00 m?/(h.m?) @ 50 Pa

Property Tested ?
As Built APsq

|
|
I |
| |

m3/(h.m?) @ 50 Pa

19.0 Mechanical Ventilation

Summer Overheating

Windows open in hot weather IWindows fully open

Cross ventilation possible

Night Ventilation
Air change rate
Mechanical Ventilation

IYes

[No

|8.00

Mechanical Ventilation System Present |Yes

Approved Installation [Yes |

Mechanical Ventilation data Type | Database |

Type Balanced mechanical ventilation with heat
recovery

MV Reference Number [500364 |
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Flow Temperature

| Normal (> 45°C)

Configuration [2 |
MVHR Duct Insulated [Yes |
Manufacturer SFP [0.66 |
Duct Type ISemi rigid I
MVHR Efficiency [85.00 ]
Wet Rooms |2 |
20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total
Number of Chimneys 0 0 0
Number of open flues 0 0 0
Number of intermittent fans 0
Number of passive vents 0
Number of flueless gas fires 0
21.0 Fixed Cooling System |Yes I
Cooled Area [59.09 | m2
Data Source IManufacturer I
Cooling Type |Packaged |
Energy Efficiency Ratio |3.00 |
System Control [Modulating |
22.0 Lighting
Internal
Total number of light fittings [30 I
Total number of L.E.L. fittings [30 I
Percentage of L.E.L. fittings |100.00 | %
External
External lights fitted | No |
23.0 Electricity Tariff [standard I
24.0 Main Heating 1 | Database |
Description | Heat Pump |
Percentage of Heat [100 | %
Database Ref. No. (102602 |
Fuel Type | Electricity |
Main Heating [PET |
SAP Code [224 |
In Winter [0.0 |
In Summer I0.0 I
Controls ICHD Time and temperature zone control l
PCDF Controls |0 |
Sap Code |2207 |
Is MHS Pumped [Pump in heated space |
Heat Emitter [Fan Coil Units |
|

25.0 Main Heating 2

INone

Community Heating

None
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

28.0 Water Heating | HWP From main heating 1 |
Water Heating |Main Heating 1 |
Flue Gas Heat Recovery System | No |
Waste Water Heat Recovery | No |
Instantaneous System 1
Waste Water Heat Recovery [No |
Instantaneous System 2
Waste Water Heat Recovery | No |
Storage System
Solar Panel [No

Water use <= 125 litres/person/day |Yes
SAP Code [901

Immersion Only Heating Hot Water IYes

29.0 Hot Water Cylinder [Internal Store |
Insulaon Typea [Measured Loss |
Cylinder Volume [184.00 | L
Loss [2.110 | kwh/day
32.0 Photovoltaic Unit |One Dwelling |
PV Cells kWp Orientation Elevation Overshading Connected to Dwelling
0.66 South Horizontal Modest Yes
Recommendations

Lower cost measures
None
Further measures to achieve even higher standards

None
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

T LT | A8-F5+PV | issued on Date | 24/07/2020

Assessment |A8-F5+PV | Prop Type Ref 4 | Flat
Reference

Property |01, Tottenham Court Road, London, London, W1T 7QZ |

SO GG [ sos [N 1266 | 2224 ]
[ Environmental ___ |NEECCEI % oer<Ter | 43.09

CO, Emissions (t/year) [ o082 I 3332 K [ 4225 ]
General Requirements Compliance m % DFEE<TFEE | 8.11

Miss Moditha Wickramaratna, Moditha Wickramaratna, Tel: 01932781641, T613-0001

mwickramaratna@wppgroup.co.uk

[CO-RE, 4650 |
SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

Orientation [South West |
Property Tenure | Rented (private) |
Transaction Type | New dwelling |
Terrain Type [Urban |
1.0 Property Type | Flat, Semi-Detached |
2.0 Number of Storeys [1 |
3.0 Date Built [2020 |
4.0 Sheltered Sides [4 |
5.0 Sunlight/Shade |Average or unknown |

6.0 Measurements

Heat Loss Perimeter Internal Floor Area Average Storey Height
Ground Floor: 12.92 m 94.26 m? 2.80m

7.0 Living Area [54.10 | m?
8.0 Thermal Mass Parameter [simple calculation - Medium |

Thermal Mass [250.00 | ki/m2K
9.0 External Walls

Description Type Construction U-Value Gross Area Nett Area

(W/m?K) (m?) (m?)
External Wall 1 Cavity Wall Cavity wall : plasterboard on dabs, AAC block, lled 0.13 55.26 36.18

cavity, any outside structure

9.1 Party Walls

Description Type Construction U-Value Area

(W/m?K) (m?)

Party Wall 1 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 26.91
cavity fill

Party Wall 2 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 44.10
cavity fill

Party Wall 3 Solid Wall Dense plaster both sides. lightweight aggregate blocks, cavity or ~ 0.00 18.90
cavity fill

10.0 External Roofs

Description Type Construction U-Value Gross Area Nett Area
(W/m?K) (m?) (m?)
External Roof 1 External Flat Roof Plasterboard, insulated flat roof 0.11 94.26 94.26

11.1 Party Floors
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Description Construction Area
(m?)
Party Floor 1 Precast concrete planks floor, screed, carpeted 94.26
12.0 Opening Types
Description Data Source Type Glazing Glazing Argon G-value Frame Frame U Value
Gap Filled Type Factor  (W/m2K)

Manufacture Window
r

Opening Type 1 Double glazed

0.60 0.90 1.30

13.0 Openings

Name Opening Type Location Orientation Curtain  Overhang Wide Width Height Count Area Curtain
Type Ratio Overhang  (m) (m) (m?) Closed
A8-F5-01-04 Window [1] External Wall 1 Light-
southWest <2°U"ed g0 19.08 50
venean
blind
14.0 Conservatory | None I
15.0 Draught Proofing [100 | %
16.0 Draught Lobby [No I
17.0 Thermal Bridging | Default |
Y-value [0.150 | W/m2k
18.0 Pressure Testing [Yes |
Designed APsq |3.00 | m3/(h.m?) @ 50 Pa
Property Tested ? | |
As Built APso | | m3/(h.m?) @ 50 Pa

19.0 Mechanical Ventilation

Summer Overheating

Windows open in hot weather |Windows fully open

|
Cross ventilation possible [Yes |
Night Ventilation [No |
Air change rate [8.00 |

Mechanical Ventilation

Mechanical Ventilation System Present |Yes |

Approved Installation [Yes |
Mechanical Ventilation data Type | Database |
Type Balanced mechanical ventilation with heat
recovery
MV Reference Number |500364 |
Configuration [1 |
MVHR Duct Insulated [Yes |
Manufacturer SFP |0.56 |
Duct Type |Semi rigid |
MVHR Efficiency |86.00 |
Wet Rooms | 1 |
20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total
Number of Chimneys 0 0
Number of open flues 0 0
Number of intermittent fans 0
Number of passive vents 0
Number of flueless gas fires 0
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

21.0 Fixed Cooling System [Yes |
Cooled Area |68.60 | m
Data Source | Manufacturer |
Cooling Type | Packaged |
Energy Efficiency Ratio |3.00 |
System Control [Modulating |

22.0 Lighting
Internal

Total number of light fittings 130 |

Total number of L.E.L. fittings 130 |

Percentage of L.E.L. fittings [100.00 | %
External

External lights fitted [No |

23.0 Electricity Tariff |Standard |

24.0 Main Heating 1 IDatabase l
Description |Heat Pump |
Percentage of Heat [100 | %
Database Ref. No. |102602 |
Fuel Type | Electricity |
Main Heating |PET |
SAP Code [224 |

In Winter |0.0 |

In Summer |0.0 |
Controls [CHD Time and temperature zone control |
PCDF Controls [0 |
Sap Code [2207 |
Is MHS Pumped |Pump in heated space |
Heat Emitter [Fan Coil Units |
|

Flow Temperature | Normal (> 45°C)

25.0 Main Heating 2 | None |

Community Heating |None
28.0 Water Heating
Water Heating

|
|HWP From main heating 1 |
|Main Heating 1 |
|
|

Flue Gas Heat Recovery System | No

Waste Water Heat Recovery | No
Instantaneous System 1

Waste Water Heat Recovery | No |
Instantaneous System 2

Waste Water Heat Recovery INo l
Storage System

Solar Panel [No

Water use <= 125 litres/person/day |Yes
SAP Code [901

Immersion Only Heating Hot Water |Yes
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SUMMARY FOR INPUT DATA

Calculation Type: New Build (As Designed)

29.0 Hot Water Cylinder [Internal Store |
Insulaon Typea |hﬂeasured Loss |
Cylinder Volume [184.00 | L
Loss [2.110 | kwh/day
32.0 Photovoltaic Unit |One Dwelling |
PV Cells kWp Orientation Elevation Overshading Connected to Dwelling
0.66 South Horizontal Modest Yes
Recommendations

Lower cost measures
None
Further measures to achieve even higher standards

None
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247 Tottenham Court Road, London
Energy Strategy — Appendices

Appendix 5 — Correspondence with Camden Council for DHN

Watkins Payne Appendices 4650-TottenhamCourtRd-Rep-EnerStratAppend-
Plan Sub-JH-MDC-07-20



Jeremy Holgate

Subject: FW: .2019/4361/PRE - 247 Tottenham Court Road - Decentralised Heating and
Cooling Network

From: Hazelton, Laura <Laura.Hazelton@camden.gov.uk>

Sent: 03 July 2020 16:48

To: Liam Lawson Jones <LLawsonJones@geraldeve.com>

Subject: FW:.2019/4361/PRE - 247 Tottenham Court Road - Decentralised Heating and Cooling Network

Hi Liam,
Please see the comments below re: connection to the decentralised network — futureproofing is fine.
Kind regards,

Laura Hazelton
Senior Planning Officer

Telephone: 020 7974 1017

From: Davies, James <James.Davies@camden.gov.uk>

Sent: 30 June 2020 14:28

To: Berry-Khan, Gabriel <Gabriel.Berry-Khan@camden.gov.uk>; Hazelton, Laura <Laura.Hazelton@camden.gov.uk>
Subject: RE: .2019/4361/PRE - 247 Tottenham Court Road - Decentralised Heating and Cooling Network

Hi Both,

| don’t know of any networks they could connect to around there. There ae the two university
ones, but they are currently deep into planning upgrades focussed on new plant as opposed to
expansion.

Thanks,

James

James Davies
Sustainability Projects Manager

Telephone: 020 7974 6892

The majority of Council staff are now working at home through remote, secure access to our
systems.

Where possible please now communicate with us by telephone or email. We have limited staff in
our offices to deal with post, but as most staff are homeworking due to the current situation with
COVID-19, electronic communications will mean we can respond quickly.



From: Berry-Khan, Gabriel <Gabriel.Berry-Khan@camden.gov.uk>

Sent: 29 June 2020 12:54

To: Hazelton, Laura <Laura.Hazelton@camden.gov.uk>

Cc: Davies, James <James.Davies@camden.gov.uk>

Subject: RE: .2019/4361/PRE - 247 Tottenham Court Road - Decentralised Heating and Cooling Network

Hi Laura
Thanks for asking the question.

They should really refer to the Camden 2015 study as the more detailed reference for our
borough. Being 5 years old it does come with its own caveats.

Our internal summary of local plan guidance suggests that:
- Sites within 500m of an existing network should connect unless demonstrated to be unfeasible
- Sites within 1km of a potential network should future-proof unless demonstrated to be unfeasible.
- Developments in locations where no heat networks are planned and that are not of the
size/density to benefit from connection to a network would not be expected to future-proof.

The 247 TCR site (circled orange on the map below, extract from above study) is:
- Less than 500m from the existing Bloomsbury and Gower St networks.*
- Less than 1km from “potential” networks around Euston Road, Russell Square, Gower
Street* & Soho. Also the “potential” Goodge Street and Tottenham Court Road expansion
areas.

*From previous enquiries, | don’t believe either of these have capacity for new connections or any
plans for expansion. | have copied James here for confirmation — can you please advise?. |
think his comment should be sufficient to rule out need for a DEN connection.

Ideally, they should however look into the potential expansions/new networks mentioned to check
if any suitable DENs are proposed. James may be able to advise here too.

That done, & unless James says otherwise, on balance it looks like they are correct to future-
proof. Details should be secured via the standard s106 obligation and they should

- reserve space in the plant room for future heat exchanger equipment

- allow clear run for buried pipes to nearest likely street connection point.



Thanks,
Gabriel

Gabriel Berry-Khan
Senior Sustainability Officer (Planning)

Telephone: 020 7974 4550

The majority of Council staff are now working at home through remote, secure access to our
systems.

Where possible please now communicate with us by telephone or email. We have limited staff in
our offices to deal with post, but as most staff are homeworking due to the current situation with
COVID-19, electronic communications will mean we can respond quickly.



From: Jeremy Holgate <jholgate@wppgroup.co.uk>

Sent: 24 June 2020 12:55

To: Planning <Planning@camden.gov.uk>

Cc: Mike Cousins <MCousins@wppgroup.co.uk>

Subject: 247 Tottenham Court Road - Decentralised Heating and Cooling Network

[EXTERNAL EMAIL] Beware — This email originated outside Camden Council and may be malicious Please take extra care with
any links, attachments, requests to take action or for you to verify your password etc. Please note there have been reports of
emails purporting to be about Covid 19 being used as cover for scams so extra vigilance is required.

Dear Camden Planning,
To Whom it May Concern,

We are working on behalf of the building owner for the proposed redevelopment of 247 Tottenham Court Road,
W1T 7QW. We are currently looking to fulfil our obligations under Camden Local Plan (paragraph 8.25) and GLA
policy which requires us to investigate and demonstrate that connection to an existing or planned district heating
network has been prioritised within our design.

Our investigations into existing decentralised heating and / or cooling systems has established that there are no such
current open infrastructure arrangements within a reasonable distance from the proposed development site (see
attached images taken from the London Heat Map). A potential network has been identified using the Heat Map,
specifically on Euston Road, however this network is a considerable distance from the site and therefore is not
considered within a viable distance to connect to due to the extent of infrastructure works required.

By referencing the Camden Local Plan, we are aware of the Bloomsbury Heat and Power Network managed by UCL.
We will enquire directly as to any potential capacity to extend but understand it is a private network and may not be
operating at conditions which would be synchronised with the systems at the proposed new development.

The London Heat Map has been reviewed and it is our current view that there is not a suitable decentralised energy
scheme (DES) available. In this case a DHN is not a viable option for the proposed development, however the
development will be future proofed such that it can connect to a district energy network in the future should one
become available in close proximity.

Please can you confirm that you are in agreement with the above analysis and that there are no further plans for
additional district heating infrastructure above what is presently indicated on the London Heat Map.

Regards

Jeremy Holgate
Senior Sustainability Engineer
Watkins Payne

Mobile: 07801 206441
Main Office Number: 01932 781641
Website: www.watkinspayne.co.uk

This e-mail may contain information which is confidential, legally privileged and/or copyright protected. This e-mail
is intended for the addressee only. If you receive this in error, please contact the sender and delete the material
from your computer. See our new Privacy Notice here which tells you how we store and process the data we hold
about you and residents.
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Appendix 6 — Cooling and Overheating Analysis Document — Commercial
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247 Tottenham Court Road
Offices Overheating Risk Analysis Report

COOLING AND OVERHEATING ANALYSIS — COMMERCIAL OFFICE

1.00 Introduction
1.01 Purpose

This document assesses the overheating risk to the commercial office accommodation and
demonstrates how it attempts to comply with the new (intent to publish) London Plan Policy
Sl 4, Managing Heat Risk.

The commercial office area of the Proposed Development has been subjected to an
overheating analysis as set out in the Draft GLA document Energy Assessment Guidance,
Greater London Authority Guidance on preparing energy assessments as part of planning
applications (April 2020) to assess the risk of the building overheating. The weather data
used for the assessment has been taken from the CIBSE TMA49 suite of data as
recommended by the GLA energy strategy guidance. The assessment of the overheating
criteria is based on the recommendations of the CIBSE Technical Memorandum document
TM52 and the 2015 edition of the CIBSE Guide A that was published after TM52.

1.02 Proposed Development

The Proposed Development consists of demolition of the existing buildings and
redevelopment to provide a ground plus 5 storeys building and two levels of basement
comprising office (B1), retail (A1) and residential with associated cycle parking, landscaping
and enabling works.

Five stories of office accommodation along with seven apartments are proposed with the
entrance to the residential along Morwell Street.

Only the commercial office areas have been assessed for this report in order to determine
the risk of overheating (assessment of the residential areas is described in Appendix 7). The
servicing strategy for the commercial office accommodation which will be fitted out as follows:

Office area heating and cooling Underfloor heating and cooling system
coupled with variable refrigerant flow air
source heat pumps to provide the heating and
cooling requirements to the underfloor zone

units
Reception & lift lobby heating and | Refrigerant based fan coil units served by
cooling local air source heat pump (ASHP)
installation
Core area heating Electric panel heaters
Ventilation Mechanical supply and extract ventilation

systems with heat recovery thermal wheel to
serve the office areas and basement areas.

Dedicated extract systems serving the toilet
accommodation, refuse area, cycle storage
etc.

The scheme is being future proofed with
ventilation apertures adjacent to the windows
to allow the commercial areas of the
development to operate in mixed mode in the
future when the air quality and noise along
Tottenham Court Road allow.
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Domestic hot water Air source heat pump with electric immersion
top-up to the commuter shower and toilets
facilities

Lighting LED lamp sources with daylight dimming and
occupancy detection control

This overheating risk analysis has been carried out to assess the appropriateness of the
servicing strategy and the mitigation measures.

1.03 Reservation
The thermal model assessment has been prepared for Prudential UK Real Estate Nominee
1 Limited and Prudential UK Real Estate Nominee 2 Limited only. Watkins Payne Partnership
accepts no responsibility for its use by any third parties.

2.00 Cooling and Overheating

2.01 The Cooling Hierarchy
Based on the headings set out in the London Plan Policy 5.9 the passive and energy efficient

design measures noted below are proposed for the development to help limit any overheating
without the need for comfort cooling.

Minimising internal heat Section 4.03 of this Energy Strategy summarises the
generation  through  energy energy efficient design proposed to be incorporated into
efficient design: the proposed development. Further information is

included below.

Reducing the amount of heat The glazing U-value is better than the Building

entering the building in summer:  Regulations Part L2A: 2013 minimum requirements. As
shown on the BRUKL documents included in the
Appendix, average U value of 1.5 W/m? K is proposed.
The new glazing also has a low G-value, around 0.28, to
reduce solar gain.

In addition to this the roof and wall U values, as shown on
the BRUKLs included in the Appendix are an
improvement on the Building Regulations Part L2A: 2013
minimum requirements.

Use of thermal mass and high The planning height and massing constraints don’t allow
ceilings to manage the heat for high ceilings however, the floor soffits will be exposed
within the building: to allow a partly passive cooling strategy.

Passive ventilation: Natural ventilation is not currently proposed however due
to noise and air quality issues due to the current
environment of Tottenham Court Road. However, as the
current Camden Council West End project’'s aim is to
reduce traffic on Tottenham Court Road and hence
improve the air quality passive ventilation openings are
being provided within the facade to facilitate the office
areas of the building operating in a mixed mode scenario
in the future.
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2.02

2.02.01

2.02.02

2.03

2.03.01

Mechanical ventilation: The office accommodation is to be mechanically
ventilated. The supply and extract ventilation system will
incorporate a heat recovery system between the intake
and exhaust air.

Over Heating Risk Analysis
General
The “Testing for the presence or likelihood of overheating” criteria as set out in TM52 and the

subsequent 2015 edition the CIBSE Guide A means that the overheating analysis is
undertaken in two separate stages:

Overheating Analysis
Stage Operating Mode Assessment Method

Free running i.e. MVHR but no

1 mechanical comfort cooling provided Indoor operative temperature
. Predicted Mean Vote (PMV) and
2 MVHR plus mechanical comfort Predicted Percentage Dissatisfied

cooling

(PPD)

Software Utilised

The modelling software used to carry out this analysis is a product of Environmental Design
Solutions Ltd (EDSL) called TAS, version 9.5. This is a dynamic simulation software which is
constructed in accordance with CIBSE AM11. TAS can provide a full dynamic thermal
analysis for simple or complex building HVAC systems. Using this software, it will be
illustrated how the permanently occupied commercial spaces in 247 Tottenham Court Road
perform against the overheating parameters, as set out in CIBSE TM52 and the subsequent
2015 edition of the CIBSE Guide A for mechanically cooled buildings.

Overheating Risk Criteria

Free Running Building

The TM52 overheating compliance criteria for a free running building to be regarded as not
overheating is that two of the three criteria set out below need to be met for each zone

assessed.

The pass / fail limits for the three criteria are summarised below:

Criterion 1 Hours of The first criterion sets a limit of 3% for the number of
Exceedance occupied hours that the operative temperature (Top) can
(He) exceed Tmax during a typical non-heating season. Tmax being
exceeded is indicated by AT > 1K
Criterion 2 Daily The second criterion deals with the severity of overheating
Weighted within any one day, which is given in terms of temperature
Exceedance rise and duration and sets a daily limit for acceptability. This
(We) is indicated by the weighted exceedance being less than or
equal to 6
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Criterion 3 Upper Limit The third criterion sets an absolute maximum acceptable
Temperature temperature for a room. This is indicated by AT shall not
(Tupp) exceed 4 K.

The terminology in the above table is defined as:

Operative temperature (Top) The resultant hourly room air temperature
calculated by the dynamic simulation software

Maximum acceptable temperature (Tmax) Tmax iS calculated for each day from the
running mean of the outdoor temperature. In
accordance with Category Il in BS EN 15251
Tmax has been set at a maximum acceptable
temperature of 3K above the comfort

temperature.
Non-heating season 1st May to 30t September
Delta T (AT) This is a simple equation where
AT = Top - Tmax

2.03.02 Mechanically Comfort Cooled Building

The TM52 overheating compliance criteria for a mechanically cooled building are as set out
below in the extract from TM52.

“A mechanically cooled building should aim to provide an indoor environment where the PMV
index is near to or equal to zero. According to Table 2, it will be considered as overheating if
the value of the PMV index is above 0.5 (PPD = 10%).”

However this criterion has been further refined in the 2015 edition of the CIBSE Guide A. The
applicable extract from the 2015 CIBSE Guide A is as follows:

“A mechanically cooled building should aim to provide an indoor environment where the PMV
index is near to or equal to zero. It will be considered as overheating if the value of the PMV
index is above 0.5 (equivalent to a PPD of 10%).

The predicted indoor temperature or values of PMV should not exceed the tabulated values
for more than 3% of occupied hours.”

For heated and mechanically cooled buildings, the PMV (Predicted Mean Vote) is an index
that predicts the mean votes of a large group of people on the seven-point thermal sensation
scale (below) based on the heating balance of the human body. Thermal balance is obtained
when the internal heat production in the body is equal to the loss of heat to the environment.

PPD (predicted percentage dissatisfied) is an index that establishes a quantitative prediction
of the percentage of thermally dissatisfied people who feel too cool or too warm. For the
purposes of ISO 7730, thermally dissatisfied people are those who will feel hot, warm, cool

or cold.
Seven Point Thermal Sensation Scale
3 Hot
2 Warm
1 Slightly warm
0 Neutral
-1 Slightly cool
-2 Cool
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Seven Point Thermal Sensation Scale
-3 Cold

Based on the ISO 7730 if you fall between 1 and -1 of the thermal sensation scale the
occupants of the building are thermally satisfied.

The PPD results include dissatisfied people who are “slightly cool”, “cool” or “cold”. From an
overheating perspective the occupants whose perception is that they are too cool needs to
be discounted when applying the above compliance criteria.

2.03.04 Desigh Summer Year (DSY)

For CIBSE TM49, the GLA require overheating modelling for non-domestic developments
should be conducted using the following design weather file:

e  DSY1 forthe 2020s, high emissions, 50% percentile scenario.

A further two TM49 DSY'’s are to be simulated using the 2020 versions, these years are as
follows:

e DSY2-2003: a year with a very intense single warm spell.

e DSY3-1976: a year with a prolonged period of sustained warmth

Also to take account of the urban heat island effect appropriate for the Proposed
Development each of the DSY data is available for three different locations as set out below:

e  The Greater London Authority Central Activity Zone (CAZ) and other high-density urban
areas (e.g. Canary Wharf): London Weather Centre data.

e Lower density urban and suburban areas: London Heathrow airport data.

e  Rural and peri-urban areas around the edge of London: Gatwick Airport data.

The location applicable to the Proposed Development is London Weather Centre.

3.00 Overheating Risk Analysis
3.01 General

In accordance with client's expectations the office accommodation is proposed to be
mechanically comfort cooled. Therefore, the risk of overheating during occupied hours in
these areas is minimised due to the provision of the comfort cooling.

This overheating risk analysis has been undertaken in two parts. Firstly, the initial risk
analysis has been run with mechanical ventilation but without comfort cooling (the free
running analysis described in paragraph 3.02) and secondly a comfort cooled analysis has
been simulated (the mechanical comfort cooling analysis described in paragraph 3.03).

As with all mechanically comfort cooled buildings a slight risk of overheating still does exist if
the prevailing ambient conditions are in excess of the design criteria external temperatures.

The applicable accommodation use/designation National Calculation Method (NCM) internal
heat gains have been used in this Overheating Risk Analysis.
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3.02 Free Running Analysis

The free running analysis has been dynamically simulated, and the subsequent associated
results calculated for the office accommodation for each of the three TM49 DSY’s in
accordance with the recommendations of TM52. The results for each DSY are summarised
in the following sub sections of this report.

Using the dynamic software, the resultant room air temperature has been calculated for each
occupied hour in each room / zone for each of the three TM49 design summer years.

In addition, the running mean of the outdoor temperature (Trm) has been calculated from the
DSY weather data for the non-heating season, 1st May to 30th September and hence the
limiting maximum acceptable temperature (Tmax) for the assessed rooms has been
calculated.

To be regarded as not at risk from overheating two of the three TM52 free running criteria
must be met.

Free Running Analysis - TM49 DSY1: 2020s LWC

A summary of the dynamic simulation results is as follows:

TM49 DSY: 2020s LWC

Criterion 1 | AT > 1K during some occupied hours.

The calculated resultant percentage of occupied hours where AT > 1K is
100.00%.

The limiting value of percentage of occupied hours is 3% hence this criterion
is failed.

Criterion 2 | The calculated We is 12.
The limiting value of We is 6 hence this criterion is failed.

Criterion 3 | AT exceeds 4K for a total of 1266 occupied hours during the assessed
summer period.

Summary None of the 3 criteria have passed.
The limiting criteria is a pass in 2 out of the 3 criteria.
Hence overheating is at risk of occurring.

These results are shown graphically below:
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Based on the recommendations of TM52 the office areas are shown to have a risk of
overheating when operating in free running mode for the 2020s DSY.

Each zone has been shown to fail all of the 3 criteria and hence based on the
recommendations of TM52 have a predicted risk of overheating during a ‘moderately warm
summer’ when operating in free running mode for the 2020s DSY.

Therefore additional measures are to be employed to reduce the predicted risk of
overheating. See section 4.00 of this report for further details.

Free Running Analysis - TM49 DSY2: 2003 LWC

A summary of the dynamic simulation results is as follows:

TM49 DSY: 2003 LWC

Criterion 1 AT > 1K during some occupied hours.

The calculated resultant percentage of occupied hours where AT > 1K is
100.00%.

The limiting value of percentage of occupied hours is 3% hence this
criterion is failed.

Criterion 2 The calculated We is 12.
The limiting value of We is 6 hence this criterion is failed.

Criterion 3 AT exceeds 4K for a total of 1264 hours during the assessed summer
period.
Summary None of the 3 criteria have passed.

The limiting criteria is a pass in 2 out of the 3 criteria.
Hence overheating is at risk of occurring.
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These results are shown graphically below:

Based on the recommendations of TM52 office areas are shown to have a risk of overheating
when operating in free running mode for the 2003 DSY.

Each zone has been shown to fail all of the 3 criteria and hence based on the
recommendations of TM52 have a predicted risk of overheating during prolonged periods of
high external ambient temperature when operating in free running mode for the 2003 DSY.

Therefore, additional measures are to be employed to reduce the predicted risk of
overheating. See section 4.00 of this report for further details.

Free Running Analysis - TM49 DSY3: 1976 LWC

A summary of the dynamic simulation results is as follows:

TM49 DSY: 1976 LWC

Criterion 1 | AT > 1K during some occupied hours.

The calculated resultant percentage of occupied hours where AT > 1K is
100.00%.

The limiting value of percentage of occupied hours is 3% hence this criterion
is failed.

Criterion 2 | The calculated We is 24.
The limiting value of We is 6 hence this criterion is failed.

Criterion 3 | AT exceeds 4K for a total of 1257 occupied hours during the assessed
summer period.

Summary None of the 3 criteria have passed.
The limiting criteria is a pass in 2 out of the 3 criteria.
Hence overheating is at risk of occurring.
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These results are shown graphically below:

Based on the recommendations of TM52 the office areas are shown to have a risk of
overheating when operating in free running mode for the 1976 DSY.

Each zone has been shown to fail all of the 3 criteria and hence based on the
recommendations of TM52 have a predicted risk of overheating during prolonged periods of
high external ambient temperature when operating in free running mode for the 1976 DSY.

Therefore, additional measures are to be employed to reduce the predicted risk of
overheating. See section 4.00 of this report for further details.
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3.03 Mechanical Comfort Cooling Analysis
Using the dynamic software, the PMV and the PPD have been established for the office areas for each of the three TM49 design summer years.

In accordance with TM52, the building would be regarded as at risk from overheating the if the PMV index is above 5% for more than 3% of the
occupied hours.

Mechanical Comfort Cooling Analysis — TM49 DSY1: 2020s LWC

The table below shows the range of the thermal sensation scale and the average hours for the year which meets the criterion.

3<PMV<-275
2.75sPMV<-25
-2.5<PMV <-2.25
-2.25<PMV <-2
2<PMV<-1.75
1.75<PMV<-15
-1.5<PMV <-1.25
-1.25<PMV<-1
-1 <PMV<-0.75
-0.75<PMV<-0.5
-0.5<PMV <-0.25
-0.25sPMV<0
0<PMV<0.25
0.25<PMV<0.5
0.5<PMV<0.75
0.75<PMV <1
1<PMV<1.25
1.25€ PMV < 1.5
1.5<PMV<1.75
1.75<PMV <2
2SPMV <225
225<PMV<25
25SPMV<275
2.75<PMV<3

Average (hr) 00|(00|00O0|00O0|00|00O0|00|00|O00O| 00O | 1561|6017 4317|819 |06 |00|00|00|00|00|00(|00]|0.0]00

0o0|(00|00O|00O|0O0O|0O0O|00O|0O0O|0O0O| 00 | 123 | 473 | 339 | 64 (00O |00|00|00O0|00|00O|00|00]|0.0]O00

Percentage (%)
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Based on the results from a thermal comfort perspective the 100.0% of occupied hours fall
between -1.0 < PMV < 1.0 frequency. Therefore, based on the recommendations of ISO
7730 the occupants of the building are thermally satisfied.

This is graphically illustrated below.

The zones to the left of the graph represent how the building has been split within the thermal
model.

Applying the TM52 & CIBSE Guide A 2015 issue risk of overheating criteria to the results
indicates that the building is not at risk of overheating as the percentage of occupied hours
that have a PMV of greater than 0.5 is 0% and is therefore below the prescribed tolerance of
3% of when a building would be regarded as overheating.

The PPD analysis results are indicated below.

0%= | 10%s | 20%s | 30%< | 40%< | 50%< | 60%< | 70%< | 80%< | 90% <
PPD< | PPD< | PPD< | PPD< | PPD< | PPD< | PPD< | PPD< | PPD< | PPD <
10% 20% 30% 40% 50% 60% 70% 80% 90% | 100%

Average (hr) 127113 | 069 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentage (%) 99.9 01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

The results show that the office accommodation passes the TM52 criteria as the percentage
of PPD greater than 10% is 0.1%.

Therefore, the mechanically comfort cooled building overheating risk analysis for the TM49
design summer year for the 2020s at the London Weather Centre indicates that the whole
building is not at risk of overheating.
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Mechanical Comfort Cooling Analysis — TM49 DSY2: 2003 LWC

The table below shows the range of the thermal sensation scale and the average hours for the year which meets the criterion.

3 SPMV<-2.75
2.75sPMV<-25
-2.5<PMV<-2.25

-2.25<PMV <-2

-2<PMV<-1.75
-1.75<PMV<-15
-1.5<PMV<-1.25

-1.25<PMV<-1

-1 <PMV<-0.75
-0.75<PMV <-0.5
-0.5<PMV<-0.25

-0.25<PMV<0

0<PMV<0.25

0.25<PMV<05
0.5<PMV<0.75
0.75<PMV <1
1<PMV<1.25
1.25€ PMV<1.5
1.5<PMV<1.75
1.75<PMV <2
2SPMV <225
225sPMV<25
25<PMV<275
275<PMV<3

00|00 00|00 |00]|00]|00]O00]| 05 6.8 | 569.4 | 7617 | 9725 | 7243 | 0.7 | 00 | 00 |00 [ 00| 00 |00 | 00 |00 | 00
Average (hr)

o 00 | 00|00 |00 (|00 |00(00(O00] 00 0.2 188 25.1 320 239 | 00 | 00|00 |00 |00 |00 |O00|O00]O00]|O00
Percentage (%)

Watkins Payne Page 12 4650 TCR-Overheating-JH-28-07-20



247 Tottenham Court Road
Overheating Risk Analysis Report

Based on the results from a thermal comfort perspective the 100.0% of occupied hours fall
between -1.0 < PMV < 1.0 frequency. Therefore, based on the recommendations of ISO
7730 the occupants of the building are thermally satisfied.

This is graphically illustrated below.

The zones to the left of the graph represent how the building has been split within the thermal
model.

Applying the TM52 & CIBSE Guide A 2015 issue risk of overheating criteria to the results
indicates that the building is not at risk of overheating as the percentage of occupied hours
that have a PMV of greater than 0.5 is 0.1% and is therefore below the prescribed tolerance
of 3% of when a building would be regarded as overheating.

The PPD analysis results are indicated below.

0% s 10%s | 200 | 30%< | 40%s | 50%< | 60%< | 70%< | 80%s | 90%=<
PPD< | PPD< | PPD< | PPD< | PPD< | PPD< | PPD< | PPD< | PPD< | PPD<
10% 20% 30% 40% 50% 60% 70% 80% 90% | 100%

Average (hr) 3028 8.2 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Percentage 99.7 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(%)

The results show that the office accommodation passes the TM52 criteria as the percentage
of PPD greater than 10% is 0.3%.

Therefore, the mechanically comfort cooled building overheating risk analysis for the TM49
design summer year for 2003 at the London Weather Centre indicates that the whole building
is not at risk of overheating.
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Mechanical Comfort Cooling Analysis — TM49 DSY3: 1976 LWC

The table below shows the range of the thermal sensation scale and the average hours for the year which meets the criterion.

3SPMV<-275
2.75sPMV<-25
-2.5<PMV<-2.25
-2.25<PMV <-2
-2<PMV<-1.75
1.75<PMV<-15
-1.5<PMV<-1.25
-1.25<PMV<-1
-1 <PMV<-0.75
-0.75sPMV<-0.5
-0.5<PMV<-0.25
-0.25<PMV<0
0<PMV<0.25
0.25<PMV<05
0.5<PMV<0.75
0.75<PMV <1
1<PMV<1.25
1.25€ PMV < 1.5
1.5<PMV<1.75
1.75<PMV <2
2SPMV <225
225<PMV<25
25<PMV<275
275<PMV<3

Average (hr) | 1 | 50 | 00| 00| 00| 00| 00| 0007|276/ 4067 | 8017 | 11941 | 6042 | 1.0 | 00 | 0.0 | 00| 00 | 0.0 | 00| 00 | 00| 00

Percentage (%)

00/00[00]00|00]00]00]O00]O00] 09 134 | 264 39.3 199 | 00 | 00] 00|00 |00]00|00]00]00]O00
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Based on the results from a thermal comfort perspective 100.0% of occupied hours fall
between -1.0 < PMV < 1.0 frequency. Therefore, based on the recommendations of ISO
7730, the occupants of the building are thermally satisfied.

This is graphically illustrated below.

The zones to the left of the graph represent how the building has been split within the thermal
model.

Applying the TM52 & CIBSE Guide A 2015 edition risk of overheating criteria to the results
indicates that the building is not at risk of overheating as the percentage of occupied hours
that have a PMV of greater than 0.5 is 0% and is therefore below the prescribed tolerance of
3% of when a building would be regarded as overheating.

The PPD analysis results are indicated below.

0%< | 10%< | 20%< | 30%< | 40%< | 50%< | 60%< | 70%< | 80%< | 90%<
PPD< | PPD< | PPD< | PPD< | PPD< | PPD< | PPD< | PPD< | PPD< | PPD<
10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 100%

Average (hr) 3004.6 314 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Percentage
(%)

99.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

The results show that the office accommodation passes the TM52 criteria as the percentage
of PPD greater than 10% is 1%.

Therefore, the mechanically comfort cooled building overheating risk analysis for the TM49
design summer year for 1976 at the London Weather Centre indicates that the whole building
is not at risk of overheating.
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4.00 Overheating / Thermal Comfort Strategy

The modelled scheme incorporates the following passive design features to reduce the risk
of overheating:

e High performance glazing that has an average U-value of 1.5 W/m?K and a G-value of
around 0.28.

e LED lighting with daylight dimming to reduce internal casual heat gains

e  Thermal mass exposed

e  Good practice unregulated power loads

The proposed office building with passive design measures has been thermally modelled.
The TM52 free running overheating results for each of the three TM49 design summer years

indicate that each assessed zone has a risk of overheating due to failing two of the three
TM52 criteria for each of the three TM49 design summer years.

To alleviate the predicted overheating the office accommodation will be provided with comfort
cooling. The office accommodation passes the TM52 mechanical cooled building overheating
criteria.

Therefore, the proposed comfort cooling systems to the office accommodation are
appropriate for inclusion within the proposed development.

4.01 Active Cooling

The predicted cooling demand for the proposed development has been assessed against the
Building Regulations Part L2A notional cooling demand as set out below.

The comparison is tabulated below:

Area weighted average building cooling
demand (MJ/m?)

Actual Development 115
Notional Development 164

As can be seen from the above the predicted cooling demand for the office areas is less than
the notional cooling demand. Hence additional passive / energy efficiency measures over
and above those listed in Section 4.03 of the energy strategy report and included in the
scheme are not required.

The overheating risk analysis indicates that overheating may occur within the office
accommodation therefore it will be comfort cooled by an air source heat pump (ASHP)
system. The plant efficiencies are set out in section 6.05 of the energy strategy report.
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5.00 Conclusion

The Proposed Development has been thermally modelled to assess the risk of overheating
and requirement for active cooling in accordance with the London Plan Policy.

The thermal modelling carried out in accordance with the London Plan Policy has
demonstrated a risk of overheating and therefore requirement for active cooling.

This report accounts for all relevant design features and includes the anticipated building
usage. Should the final design and/or use of the building differ from the described, or should
the actual weather differ from the accredited weather files, then ‘out of range’ temperature
may occur beyond that predicted.
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COOLING AND OVERHEATING
ANALYSIS — RESIDENTIAL

1.00 INTRODUCTION
1.01 Purpose

This document assesses the overheating risk to the residential accommodation and
demonstrates how it attempts to comply with new (intent to publish) London Plan Policy Si4,
managing heat risk.

The residential accommodation has been subjected to an overheating analysis as set out in
the GLA document Energy Assessment Guidance, Greater London Authority Guidance on
preparing energy assessments as part of planning applications (April 2020) to assess the
risk of the building overheating. The weather data used for the assessment has been taken
from the CIBSE TM49 suite of data as required by the CIBSE technical memorandum
document TM59. The assessment of the overheating criteria is based on the
recommendations of the CIBSE Technical Memorandum document TM59 and the 2015
edition of the CIBSE Guide A.

1.02 Proposed Development

The Proposed Development consists of demolition of the existing buildings and
redevelopment to provide a ground plus 5 storeys building and two levels of basement
comprising office (B1), retail (A1) and residential with associated cycle parking, landscaping
and enabling works.

Five stories of office accommodation along with seven apartments are proposed with the
entrance to the residential along Morwell Street.

Only the residential areas have been assessed for this report in order to determine the risk
of overheating (assessment of the commercial areas is described in Appendix 6). The
servicing strategy for the residential accommodation which will be fitted out as follows:

Residential heating and | 4 pipe fan coil units served by a central air to water heat pump
cooling installation

Core area heating Electric heat panels

Ventilation (Mechanical) | Whole house mechanical ventilation unit with heat recovery
which will extract air from the wet room and kitchen. Supply
air will be to the living room and bedrooms. Windows and
doors will be openable to provide natural ventilation at all

times

Domestic hot water Air to water heat pump shall provide domestic hot water and
heating/cooling to the apartments.

Lighting LED lamp sources

This overheating risk analysis has been carried out to assess the appropriateness of the
servicing strategy and the mitigation measures.
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1.03 Reservation

The thermal model assessment has been prepared for Prudential UK Real Estate Nominee
1 Limited and Prudential UK Real Estate Nominee 2 Limited only. Watkins Payne Partnership
accepts no responsibility for its use by any third parties.
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2.00 OVERHEATING RISK ANALYSIS PRINCIPLES
2.01 General

The “Design Methodology for the Assessment of Overheating in Homes” criteria as set out
in TM59 is dependent on the primary ventilation strategy of the dwelling in question.

Dwellings that are predominantly naturally ventilated with no acoustic restrictions on
openings and good opportunities for natural ventilation during the summer months, including
dwellings that have mechanical supply and extract ventilation with heat recovery, are to be
assessed utilising the adaptive method based on CIBSE TM52, as detailed in the subsequent
Section 2.03.01.

Dwellings that are predominately mechanically ventilated due to natural ventilation being
unfeasible, because of acoustic or air quality issues, are assessed for overheating using the
fixed temperature method based on the 2015 edition of CIBSE Guide A as described in
Section 2.03.02

For clarity, CIBSE TM59 supercedes TM52 for the assessment of overheating risk in
dwellings. TM52 can be used to assess any type and use of building, whereas TM59 has
been tailored to specifically assess the risk of overheating in dwellings. The CIBSE TM59
methodology has been derived and developed from the earlier CIBSE TM52 and as such
reference to TM52 is made throughout this report.

2.02 Software Utilised

The modelling software used to carry out this analysis is a product of Environmental Design
Solutions Ltd (EDSL) called TAS, version 9.5. This is a dynamic simulation software which is
constructed in accordance with CIBSE AM11. TAS can provide a full dynamic thermal
analysis for simple or complex building HVAC systems. Using this software it will be
illustrated how the 247 Tottenham Court Road development performs against the
overheating / thermal comfort parameters, as set out in CIBSE TM59 and the 2015 edition of
the CIBSE Guide A.

2.03 Overheating Risk Criteria

2.03.01 Predominantly Naturally Ventilated Homes

The TM59 overheating compliance criteria for a naturally ventilated building to be regarded
as not overheating is that both of the two criteria, set out below need to be met.

The pass / fail limits for the two criteria are summarised below:

Criterion (a) Hours of For living rooms, kitchens and bedrooms: the number of
Exceedance | hours during which AT is greater than or equal to one degree
(He) (K) during the non-heating season shall not be more than
3% of occupied hours (CIBSE TM52 Criterion 1).
Criterion (b) Night Time For bedrooms only: to guarantee comfort during the
Comfort sleeping hours the operative temperature in the bedroom
from 10pm to 7am shall not exceed 26°C for more than 1%
of annual hours (1% of annual hours between 22:00 and
7:00 equates to 32 hours).
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Where the following, in the above table are defined as:

Operative temperature (Top) The resultant hourly room air temperature
calculated by the dynamic simulation software
Non-heating season 1st May to 30" September
Delta T (AT) This is a simple equation where
AT = Top - Tmax

2.03.02 Predominantly Mechanically Ventilated Homes

For homes with restricted window openings, the CIBSE fixed temperature test must be
followed, i.e. all occupied rooms should not exceed an operative temperature of 26°C for
more than 3% of the annual occupied hours (CIBSE Guide A (2015a)).

The above criteria for predominantly mechanically ventilated homes, is not applicable to the
Tottenham Court Road development.

2.04 Desigh Summer Year (DSY)

Technical memorandum document TM59 requires a climate change CIBSE TM49 DSY to be
simulated. Developments are required to pass the simulation using the DSY1 file for the
2020s, high emissions, 50% percentile scenario.

For developments of particular concern (e.g. vulnerable occupants are present) the more
extreme DSY2 and DSY3 weather files, as well as the 2050 and 2080 files, can be used to
further test the design. These are, however, not mandatory.

Also, to take account of the urban heat island effect appropriate for the Proposed
Development each the DSY data is available for three different locations as set out below:

e  The Greater London Authority Central Activity Zone (CAZ) and other high density urban
areas (e.g. Canary Wharf): London Weather Centre data.

e Lower density urban and suburban areas: London Heathrow airport data.

e  Rural and peri-urban areas around the edge of London: Gatwick Airport data.

The location applicable to the Tottenham Court Road Development is London Weather
Centre.

The Proposed Development is not considered to be of particular concern and as such the
use of more extreme weather files is not necessary.

3.00 THERMAL MODEL

3.01 Site Location and Sample Apartments
The proposed development is located at 247 Tottenham Court Road, London, (Easting:
524668, Northing: 182263). The below images display the thermal model as well as floor

layouts displaying the orientation of the development (the angle to north is approximately 57
degrees).
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East Elevation

West Elevation

As the development features a relatively small number of apartments, all seven dwellings
were assessed against the TM59 overheating criteria. Images displaying the apartment
layouts on all floors are shown below.
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3.02 Thermal Construction Elements

The thermal performance of the construction elements utilised within the model are largely
dictated and constrained by the SAP analysis and the mandatory requirements of ADL1A,
namely the Fabric Energy Efficiency (FEE). The thermal properties of the construction
elements have been discussed and agreed with the Architect and are tabulated below:

Fabric Element Area Weighted U Values W/m2.K
External walls 0.13
Party walls 0.00
Roof 0.11
Exposed floor slab N/A
Side lit glazing elements 1.3 (G Value of 0.58)

The thermal model does not incorporate the use of internal or external blinds as part of the
overheating risk analysis, although it is expected that internal blinds will be utilised in the final
construction.

3.03 Ventilation Strategy

The residential dwellings will all feature mechanical ventilation with heat recovery (MVHR),
therefore the overheating analysis has been undertaken based on a principally naturally
ventilated scenario but with background mechanical air supply. Natural ventilation is
achieved via a combination of openable terrace and balcony doors. The areas of the
openable elements exceed the minimum requirements of Building Regulations Approved
Document F for each habitable room of the development.
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All variations of openings are of the side hung variety. It has been agreed with the Architect
that these will all be openable to 100% of their area. The opening angle to achieve an
openable area of 100% is ultimately dependent on the dimensions of the aperture in question,
namely the ratio of the width to the height known as the aspect ratio. For side hung doors an
opening angle of 30 degrees or greater achieves a 100% openable area for aspect ratios of
0.58 or less.

A total of two varieties of openable balcony doors have been used throughout the
development, the dimensions of which can be viewed in the tables below.

Door Dimensions W x H (mm) Aspect Ratio
1000 x 2400 0.42
1200 x 2400 0.50

The external doors were modelled to be controlled separately for each habitable room and
opened when the internal dry bulb temperature exceeded 22°C and the room was occupied,
in line with the recommendations of TM59.

As none of the dwellings are located at ground floor level and there are no concerns over
security, the bedroom openings were simulated to remain open during night time hours when
required for comfort.

To allow cross ventilation were feasible, internal doors were incorporated into the thermal
model to permit airflow between rooms. The internal doors were closed during night time
hours.
The infiltration rate used in the simulation was based on an air permeability of 3ms/hr.m?2
equating to 0.15 air changes per hour (ACH).

3.04 Additional Information

The weather file used for the simulation was the London Heathrow DSY1, 2020s, high
emissions, 50% percentile data. No additional weather files were utilised.

The applicable occupation use internal heat gains and schedules, as outlined in TM59, have
been used in this overheating analysis.

Each dwelling will be served with a LTHW system to meet all heating and domestic hot water
loads. As there is no communal heating system, the shared corridors have not been included
as part of the analysis.

The thermal comfort category based on CIBSE TM52 used in the analysis was category II.
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4.00

4.01

4.01.01

4.01.02

OVERHEATING RISK ANALYSIS
Predominantly Naturally Ventilated Analysis

The naturally ventilated analysis has been dynamically simulated and the subsequent
associated results calculated for the residential accommodation for the climate change TM49
DSY in accordance with the recommendations of TM59. The results are summarised in the
following sub sections of this report.

Using the dynamic software the resultant room air temperature has been calculated for each
occupied hour in each room / zone for the relevant TM49 design summer year. The software
does not calculate the operative temperature however TM52, and thus TM59, accepts that
simulated room air temperatures from dynamic modelling software are acceptable for use in
place of the operative temperature.

Predominantly Naturally Ventilated Analysis

To be regarded as not at risk from overheating both of the two TM59 naturally ventilated
criteria, i.e. criterion (a) and criterion (b) must be met.

Predominantly Naturally Ventilated Analysis — Criterion (a)

A summary of the dynamic simulation results is as follows:

Criterion 1:
Occupied Max. #Hours
Zone Name Room Use Summer Exceedable Exceeding Result
Hours Hours Comfort
Range
F1 U1 1Bed Bedroom 3672 110 7 Pass
F1U1 2 Bed Bedroom 3672 110 9 Pass
F1 U1 3 Kitchen Living Living Room / Kitchen 1989 59 5 Pass
F2 U2 2B 1 Bed Bedroom 3672 110 11 Pass
F2 U2 2B 2 Bed Bedroom 3672 110 9 Pass
F2 U2 2B 3 Kitchen Living Living Room / Kitchen 1989 59 4 Pass
F2 U2 3B 1 Bed Bedroom 3672 110 172 Fail
F2 U2 3B 2 Bed Bedroom 3672 110 229 Fail
F2 U2 3B 3 Bed Bedroom 3672 110 264 Fail
F2 U2 3B 4 Kitchen Living Living Room / Kitchen 1989 59 37 Pass
F3U13B1Bed Bedroom 3672 110 181 Fail
F3U13B2Bed Bedroom 3672 110 237 Fail
F3 U1 3B 3 Bed Bedroom 3672 110 272 Fail
F3 U1 3B 4 Kitchen Living Living Room / Kitchen 1989 59 39 Pass
F3 U2 2B 1 Bed Bedroom 3672 110 12 Pass
F3 U2 2B 2 Bed Bedroom 3672 110 12 Pass
F3 U2 2B 3 Kitchen Living Living Room / Kitchen 1989 59 7 Pass
F4 Duplex 1 Kitchen Reception Living Room / Kitchen 1989 59 12 Pass
F4 Duplex 4 Bed Bedroom 3672 110 18 Pass
F4 U1 2B 1 Kitchen Reception Living Room / Kitchen 1989 59 128 Fail
F4 Ul 2B 4 Bed Bedroom 3672 110 265 Fail
Watkins Payne Page 12 4650-TCR-Rep-Resi Cooling-Overheat-
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Criterion 1:
Occupied Max. #Hours
Zone Name Room Use Summer Exceedable Exceeding Result
Hours Hours Comfort
Range
F4 U1 2B 5 Bed Bedroom 3672 110 259 Fail
F5 Duplex 1 Bed Bedroom 3672 110 20 Pass
F5 Duplex 2 Bed Bedroom 3672 110 28 Pass
F5 Duplex 5 Master Bedroom 3672 110 6 Pass
F5 U1 2B 1 Bed Bedroom 3672 110 145 Fail
F5 U1 2B 2 Bed Bedroom 3672 110 196 Fail
F5 U1 2B 4 Kitchen Living Living Room / Kitchen 1989 59 23 Pass

The above analysis shows that, for TM59 criteria (a), the bedroom accommodation across
the Proposed Development does not satisfy the requirements on average with 118 hours
exceeding the comfort criteria (the maximum allowed hours of exceedance, for bedrooms, is
equal to 110 hours), equating to 3.2% of the summer occupied hours (maximum allowed
percentage of exceedance = 3%).

Bedrooms of a smaller plan exhibit a slightly higher risk of overheating as the solar and fabric
heat gains are distributed over a smaller volume of air, thus further raising internal
temperatures relative to larger plan bedrooms. The above is exacerbated by the fact that the
smaller plan bedrooms feature the same sized glazing elements as their larger plan
counterparts.

In terms of the living room and kitchen accommodation across the Proposed Development,
the overheating risk analysis has identified that every west-facing apartment exhibits a risk
of overheating during the summer months. The average hours in which the internal
temperature exceeds the comfort temperature across all apartments is 31.8 (the maximum
allowed hours of exceedance for living/kitchen areas is equal to 59 hours) equating to 1.6%
of summer occupied hours (maximum allowed percentage of exceedance = 3%).

The overheating performance of the living room and kitchen accommodation can be
attributed to multiple factors. Firstly, living room and kitchen areas are inherently harder to
achieve compliance with TM59 due to the higher occupancy and small power internal heat
gains. Furthermore, for apartments which incorporate west facing glazed elements, peak
solar gains coincide with peak living room/kitchen internal gains.

Given the building form, a number of measures have been incorporated into the design to
help mitigate the risk of overheating. The thermal performance of the external constructions
was improved as far as possible (from an overheating prospective) without failing the Fabric
Energy Efficiency (FEE) which is a statutory requirement of Building Regulations. The most
logical further step to improve the overheating performance of the development would be to
reduce the G-value of the glazed elements, however any reduction from the simulated valve
of 0.58 leads to a risk of failure on the developments Fabric Energy Efficiency.

Although some living room/kitchen areas and a number of bedrooms fail to meet the
requirements of TM59 criterion (a) on an individual basis, when the figures are looked at as
an average across the Proposed Development, the numbers are relatively low percentages.
Additionally, as previously discussed, the dynamic thermal simulation software employed for
the analysis simulates air temperature opposed to operative temperature and as such the
effect of air movement on occupant comfort has not been accounted for (this would have a
positive effect on the overheating performance).
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Percentage of Summer Occupied Hours Below or
Equal to The Comfort Temperature Limit

Criterion (a)

TM59 Compliance

Development

Bedrooms

3%

3.2%

Living/Kitchen Areas

3%

1.6%

4.01.02

Predominantly Naturally Ventilated Analysis — Criterion (b)

A summary of the dynamic simulation results is as follows:

Annual Night Max Criterign 2: Number
Zone Name Room Use Occupied Hours Exce.edable of nght "'°f,"s
for Bedroom Night Exceeding 26 °C for
Hours Bedrooms.
F1 U1 1Bed Bedroom 3285 32 8
F1 U1 2 Bed Bedroom 3285 32 7
F2 U2 2B 1 Bed Bedroom 3285 32 9
F2 U2 2B 2 Bed Bedroom 3285 32 7
F2 U2 3B 1 Bed Bedroom 3285 32 16
F2 U2 3B 2 Bed Bedroom 3285 32 13
F2 U2 3B 3 Bed Bedroom 3285 32 12
F3 U1 3B 1 Bed Bedroom 3285 32 16
F3 U1 3B 2 Bed Bedroom 3285 32 13
F3 U1 3B 3 Bed Bedroom 3285 32 12
F3 U2 2B 1 Bed Bedroom 3285 32
F3 U2 2B 2 Bed Bedroom 3285 32
F4 Duplex 4 Bed Bedroom 3285 32
F4 Ul 2B 4 Bed Bedroom 3285 32 15
F4 U1 2B 5 Bed Bedroom 3285 32 12
F5 Duplex 1 Bed Bedroom 3285 32
F5 Duplex 2 Bed Bedroom 3285 32
F5 Duplex 5 Master Bedroom 3285 32
F5 U1 2B 1 Bed Bedroom 3285 32 11
F5 U1 2B 2 Bed Bedroom 3285 32 11

The above analysis displays that all bedrooms of the Proposed Development comply with
the TM59 criterion (b). When the figures are taken as an average over the development the
annual hours in which the temperature exceeds 26°C is 10.2 (the maximum number of
allowable hours is 32) which equates to 0.31% of the annual occupied hours (the maximum
allowable percentage for criterion (b) is 1%).

Percentage of Annual Occupied Night Time Hours
Below 26 °C

Criterion (b)

TM59 Compliance

Development

Bedrooms

3285

3274

A contributing factor to the relative improved performance of the bedroom accommodation is
owing to the lack of security concerns during sleeping hours which allows the apertures to
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remain openable through the occupied night time period. However this may not always be
acceptable to the occupants in this location.

Criterion (b) is arguably the most important indicator of occupant health and wellbeing as
sleep deprivation can have a profound detrimental effect on an occupants psychological and
physical health.

5.00 OVERHEATING / THERMAL COMFORT STRATEGY

The TM59 predominantly naturally ventilated overheating results for the residential
accommodation for the TM49 climate change design summer year are summarised below:

e  The bedroom accommodation across the development does not completely comply with
TM59 criterion (a).

e All west-facing living room/kitchen areas exhibit a risk of overheating when assessed
against criterion (a). West facing zones are most at risk of overheating as the periods
of occupancy coincide with peak solar gain.

¢ None of the bedroom accommodation achieves compliance with TM59 criterion (b) on
an individual basis.

The modelled scheme incorporates the following passive measures to help mitigate the risk
of overheating:

e High performance glazing that has an area weighted U-value of 1.3 W/m2K and a G-
value of 0.58.

e High performance low U-value external construction elements.

e Large openable apertures within every habitable room, openable to at least 50% of their
area.

e Shading from balconies and recessed glazing to restrict some solar gain.

e Internal doors, openable during daytime hours to permit cross ventilation where
possible.

e  Apertures openable during the sleeping period within the bedroom accommodation.

6.00 CONCLUSION

The residential accommodation has been analysed for the overheating risk against the
criteria for predominantly naturally ventilated homes in accordance with the requirements of
CIBSE TM59.

The results of the analysis indicate that the bedrooms across the Proposed Development
display a risk of overheating during both the occupied hours throughout the non-heating
season (criterion (a)) and the annual night time occupied hours (criterion (b)). This is
especially significant for west-facing rooms which will be impacted by the evening sun.

The living room/kitchen areas exhibit a risk of overheating when assessed against TM59
criterion (a).

Not one apartment type satisfies both criterion (a) and (b) for all habitable rooms.

The modelled scheme incorporates the passive measures appropriate to the development to
reduce the risk of overheating. The measures include multiple fully openable apertures to
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each habitable room, openable internal doors to allow cross ventilation and balcony shading
devices. In addition to the above the thermal properties of the glazing and external fabric
have been improved as far as is possible without failing the Fabric Energy Efficiency (FEE),
which is a statutory Building Regulations requirement.

Therefore, a predominantly naturally ventilated scheme is not appropriate for the
development. Some mechanical cooling will be necessary to mitigate the significant risks of
overheating in all areas.

This report accounts for all relevant design features and includes for the anticipated building
usage. Should the final design and/or use of the building differ from the described, or should
the actual weather differ from the accredited weather files, then ‘out of range’ temperature
may occur beyond that predicted.
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LZC ASSESSMENT DOCUMENT

1.00 Introduction

This document outlines the renewable energy sources that were considered but were
deemed to be not suitable for the Proposed Development.

2.00 LZC Assessment
2.01 General

The following renewable energy technology has been considered for the Proposed
Development and are not considered viable:

e Biomass
e  Ground source heating and cooling

° Fuel cell

2.02 Biomass

Biomass is considered to be a renewable fuel source as the CO2 absorbed during the growth
period is assessed as being approximately equal to the CO2 emitted during combustion and
hence deemed "carbon neutral". Biomass for boilers is typically wood either in chip or pellet
form.

Biomass boilers require fuel storage together with associated transportation and delivery to

the store location. Biomass boilers also increase the NOx emissions when compared to gas
fired boilers.

Commercial area

There is no realistic space within the Proposed Development for the following plant rooms
and fuel storage that are required to accommodate a biomass boiler installation:

. Biomass fuel store

Watkins Payne Page 1 4650-247TottenhamCourtRd-Rep-ESLZC-JH-
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e Boiler room with space for gas fired boiler back-up
e  The associated low temperature hot water heating pump room.

The Proposed Development heating and hot water strategy does not currently require these
rooms and hence the proposed basement would need to considerably increased in size.

Commercial biomass boiler installations require regular fuel deliveries with direct access from
the street to the fuel store. For the Proposed Development the deliveries would be from would
be Morwell Street. The additional delivery vehicle traffic movements in the constraints of
Morwell Street are not appropriate.

In addition, as set out in Policy 7.14 of the current London Plan, development proposals
should be at least ‘air quality neutral’ and not lead to further deterioration of the existing poor
air quality which biomass boilers will likely lead to.

Residential Area

The reasoning stated for the commercial areas applies to the residential area.

For the reasons detailed above biomass are not considered viable for the proposed
development.

2.03 Ground Source Heating and Cooling

Ground source heating and cooling systems utilise the principle during heating mode of
upgrading heat from the ground to a usable temperature and during cooling mode of rejecting
heat from the building into the ground. There are two primary methods utilising either open
or closed loop systems.

The open loop system extracts water, typically from the chalk aquifer, and uses this water in
either the heating or cooling process before rejecting this heat back to the aquifer in a
separate borehole. The open loop system requires licence approval from the Environment
Agency that typically has a 10 year duration.

The closed loop system dissipates heat to or extracts heat from the ground via pipework
circuits that are typically inserted into vertical boreholes. These generally do not require
Environment Agency licences as no extraction of water from the aquifer takes place.

Watkins Payne Page 2 4650-247TottenhamCourtRd-Rep-ESLZC-JH-
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Generally, for both the open and closed loop options, heat pumps are used in order to
generate the heating and cooling water temperatures needed within a building.

Commercial Area

GSHPs are technically not feasible for this development for a number of reasons:

e  Forclosed loop systems the ground source heat pump is coupled to an extensive ground
loop pipework network. The ground loop solution is constrained for this development at
it is a city centre site, i.e. the site footprint area is limited to the foot print size of the
building. A ground loop solution is better suited to an out of town business park
development where there is likely to be a larger site area made up of external car parking
and landscaping areas that can accommodate the ground loop pipework.

e For open loop systems whilst the excavations of the boreholes may theoretically be
technically feasible the logistics and expense make the incorporation of the scheme
economically not viable. Furthermore, the London Basin Chalk Aquifer which open loop
GSHPs utilise is becoming increasingly unstable for certain areas around London
including in Camden where the Proposed Development is located. This is due to users
not having a balanced input and output, so the aquifer varies greatly at different times
of the year resulting in damaging environmental impacts.

e  Studies have also shown that a lack of knowledge in the operation of ground source
heat pump systems result in them not being used correctly and often switched off as a
result.

For the reasons defined above the use of ground source heating and cooling is not
considered feasible for the Proposed Development.

Residential Area

The reasoning stated for the commercial areas applies to the residential area.

For the reasons detailed above GSHPs are not considered viable for the proposed
development.

2.04 Fuel Cell

The fuel cell technology essentially converts chemical energy into both electrical and heat
energy. The cell needs to be continually supplied with hydrogen (derived from either a piped
or storage source) and oxygen (derived from air) which are combined, and the chemical
reaction produces electrical energy, heat energy and water vapour.

The fuel cell requires a hydrogen fuel source that can either be from a piped source (not
currently available) or from stored gas. However, the more usual approach currently in the
UK is to use natural gas in order to generate the hydrogen required to operate the fuel cell.
This is not a sustainable solution and generates emissions that will worsen the already poor
air quality of London. As previously stated, the Mayor insists on development proposals to
be ‘air quality neutral’ so until a sustainable method of generating hydrogen is undertaken,
this is not a feasible renewable option.

It is noted that there are initiatives to create a green gas supply network i.e. gas goes green
however, due to the planning policy of being ‘air quality neutral’ the use of natural gas boiler
plant connected to a low temperature hot water system, that could be converted to run on
green gas in the future, has not been considered.

Watkins Payne Page 3 4650-247TottenhamCourtRd-Rep-ESLZC-JH-
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Fuel cells have various commercial and technical limitations. There is a high initial capital
cost together with there being few established suppliers and a very limited specialist design,
installation and maintenance capabilities. Certain fuel cell elements require regular
replacement imposing a significant on-going cost implication. The fuel cells themselves are
generally large, heavy and require fresh air ventilation.

Commercial Area

Due to the initial capital cost, space requirements and on-going maintenance costs fuel cells
are not considered feasible for this development.

Residential Area

The reasoning stated for the commercial areas applies to the residential area.

For the reasons detailed above fuel cells are not considered viable for the proposed
development.

Watkins Payne Page 4 4650-247TottenhamCourtRd-Rep-ESLZC-JH-
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DOMESTIC

SAP 2012 PERFORMANCE

Table 1: Carbon Dioxide Emissions after each stage of the Energy Hierarchy for domestic buildings

Carbon Dioxide Emissions for domestic buildings
(Tonnes CO, per annum)

Regulated Unregulated
Baseline: Part L 2013 of the Building 13 27
Regulations Compliant Development
After energy demand reduction 13 26
After heat network / CHP 13 26
After renewable energy 9 24

Table 2: Regulated Carbon Dioxide savings from each stage of the Energy Hierarchy for domestic buildings

Regulated domestic carbon dioxide savings

(Tonnes CO, per annum) (%)
Savmg§ from energy demand 1 5%
reduction
Savings from heat network / CHP 0 0%
Savings from renewable energy 3 24%
Cumulative on site savings 4 29%
Annual savings from off-set payment 9 -
Cumulative savings for off-set 282 )
payment
Cash in-lieu contribution (£) 16,892

Table 1: Carbon Dioxide Emissions after each stage of the Energy Hierarchy for domestic buildings

Carbon Dioxide Emissions for domestic buildings
(Tonnes CO, per annum)

Regulated Unregulated
Baseline: Part L 2013 of the Building 12 18
Regulations Compliant Development
After energy demand reduction 10 16
After heat network / CHP 10 16
After renewable energy 4 11

Table 2: Regulated Carbon Dioxide savings from each stage of the Energy Hierarchy for domestic buildings

Regulated domestic carbon dioxide savings

(Tonnes CO, per annum) (%)
Savmg's from energy demand 2 13%
reduction
Savings from heat network / CHP 0 0%
Savings from renewable energy 6 51%
Cumulative on site savings 8 64%
Annual savings from off-set payment 4 -

Cumulative savings for off-set
payment

126

nnes C02)

Cash in-lieu contribution (£)

7,583




\ OMESTIC

Table 3: Carbon Dioxide Emissions after each stage of the Energy Hierarchy for non-domestic buildings

Baseline: Part L 2013 of the Building

Carbon Dioxide Emissions for non-domestic buildings
(Tonnes CO2 per annum)

Regulated

Unregulated

Table 3: Carbon Dioxide Emissions after each stage of the Energy Hierarchy for non-domestic buildings

Baseline: Part L 2013 of the Building

Carbon Dioxide Emissions for non-domestic buildings
(Tonnes CO2 per annum)

Regulated

Unregulated

Regulations Compliant Development 27 Z82
After energy demand reduction 184 238
After heat network / CHP 184 238
After renewable energy 126 238

Table 4: Regulated Carbon Dioxide savings from each stage of the Energy Hierarchy for non-domestic buildings

Regulated non-domestic carbon dioxide savings

Regulations Compliant Development 1 1/
After energy demand reduction 92 107
After heat network / CHP 92 107
After renewable energy 56 107

Table 4: Regulated Carbon Dioxide savings from each stage of the Energy Hierarchy for non-domestic buildings

Savings from energy demand

Regulated non-domestic carbon dioxide savings

(Tonnes CO, per annum)

(%)

(Tonnes CO, per annum) (%)
Savmg§ from energy demand 23 19%
reduction
Savings from heat network / CHP 0 0%
Savings from renewable energy 58 26%
Total Cumulative Savings 101 45%

Table 5: Shortfall in regulated carbon dioxide savings

Annual Shortfall

Cumulative Shortfall

reduction 18 17%
Savings from heat network / CHP 0 0%
Savings from renewable energy 36 32%
Total Cumulative Savings 54 49%

Table 5: Shortfall in regulated carbon dioxide savings

Annual Shortfall

mulative Shortfall

nes CO,) nes CO,)
Total Target Savings 79 -
Shortfall -22 -653
Cash in-lieu contribution (£) -39,180 -

(Tonnes CO,) nes CO,)
Total Target Savings 39 -
Shortfall -16 -467
Cash in-lieu contribution (£) -28,000 -




Total regulated emissions CO2 savings Percentage savings
(Tonnes CO2 / year) nnes CO2 / year) (%)
Part L 2013 baseline
Be lean 196 44 18%
Be clean 196 0 0%
Be green 135 61 26%
. CO2 savings off-set .
(Tonnes CO2)
Off-set - -371 -

Total regulated emissions CO2 savings Percentage savings
(Tonnes CO2 / year) (Tonnes CO2 / year) (%)
Part L 2013 baseline
Be lean 103 20 16%
Be clean 103 0 0%
Be green 61 42 34%
. €02 savings off-set .
(Tonnes CO2)
Off-set - -340 -

Building use Energy demand following energy efficiency measures (MWh/year)

Space Heating Hot Water Lighting Auxilary Cooling Unregulated electricity Unregulated gas
Domestic 17 18 2 11 2 27.3
Non-domestic 17 61 130 107 |381.24

Target Fabric Energy Efficiency

(kWh/m?)
Development total 43.96

ic Energy Efficiency

(kWh/m?)
38.81

Improvement (%)

12%

Area weighted average
non-domestic

cooling demand (MJ/mz)
Actual 115.5480344

Total area weighted

non-domestic
cooling demand
(MJ/year)

1062348.628

Notional 164.7152206

|1514391.738




247 Tottenham Court Road, London
Energy Strategy — Appendices

Appendix 10 — Energy Strategy Parameters

Watkins Payne Appendices 4650-TottenhamCourtRd-Rep-EnerStratAppend-
Plan Sub-JH-MDC-07-20



247 Tottenham Court Road, London

ENERGY STRATEGY PARAMETERS

1.00 Introduction
This document outlines the parameters used for the energy modelling of the Proposed
Development for use with the Planning thermal models.
2.00 Thermal Model Parameters
General
e Retail unit to be modelled as shell and core

Commercial Area

Area weighted U & G values

e Roof =0.16 W/m?K
e Ground floor (basement space) U = 0.22 W/m2K
o External Facade

o0 Glazing-office

U =1.5 W/m2K
G=0.28
VLT =0.6

0 Glazing-Display (Retail)
U =5.68 W/m2K
G=0.82
VLT =0.88

o Walls Elevation & Basement
U =0.23 W/m2K

Air Permeability at 50 Pa - 3 m3/hr.m2
Lighting

120 lu/W efficacy in office areas

60 lu/W efficacy in retail space (shell only limiting value)

80 lu/W efficacy in other areas

No PIR Control — (manual on / manual off) in plantrooms and reception spaces
PIR control — auto on / auto off in circulation, office, toilet areas

Photocell dimming in all daylit external office zones

Mechanical Ventilation

e Office Supply & Extract AHU (Heat & cool)
0 SFP: 1.9 WI/l/s (1.6 + 0.3 Thermal Wheel HR)
0 HR efficiency: 75%
e Central WC Extract Fan
o SFP:0.5WI/lis
o 10 air changes per hour
e FCU Terminal Fans
o0 SFP:0.3WI/lis

Page 1 4650 TCR-ESParameters-JH-20-07-28
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Heating

e LTHW Gas Boiler (Lean scheme only for comparison)
o Efficiency: 91%
e Air Source Heat Pump system (Green scheme)
0 SCOP:4.00
¢ No heating in central toilets and circulation areas as they are ‘landlocked’ with no
external walls
e Electric heating in perimeter toilets and circulation

Cooling

e CHW Chiller only (Lean scheme)
0 SEER:3.3

e Chillers & Reversible Air Source Heat Pump system (Green scheme)
o0 SEER:5.8

DHW
e LTHW Gas Boiler (Lean scheme only for comparison)
o Efficiency: 91%
e Centralised LTHW DHW circuit (85% Air Source Heat Pump with electric top-up to
60°C (All including Basement facilities)
0 ASHP SCOP: 2.55
District Heating
The scheme currently does not assume connection to the any network.

PV

e Panel area 180m?
o Efficiency 20%
e Orientation - Flat

Residential Area

Area weighted U & G values

e Roof =0.11 W/m2K
e Ground floor (basement space) U = 0.22 W/m2K
e External Facade
o Glazing
U=13WmK
G =0.60

o Walls Elevation
U =0.13 W/m2K

o0 Party Walls Elevation
U = 0.00 W/m2K

Air Permeability at 50 Pa - 3 m3/hr.m2

Page 2 4650 TCR-ESParameters-JH-20-07-28
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Lighting
e Low energy lighting (LED)
Mechanical Ventilation

e Whole House Ventilation Unit
o SFP:0.66 W/l/s
0 HR efficiency: 85%

Heating

e LTHW Gas Boiler (Lean scheme only for comparison)
o Efficiency: 90.4%
o0 Emitter - Radiators
e Air Source Heat Pump system (Green scheme)
o COP:1.99
o Emitter — Fan coil units

Cooling

e  Split or Multi Split Unit (Lean scheme)
0 Energy Class A from SAP Defaults
o0 Emitter — Fam coil units
e Air Source Heat Pump system (Green scheme)
o EER:3.0
o Emitter — Fan colil units

DHW

e LTHW Gas Boiler (Lean scheme only for comparison)
o Efficiency: 90.4%

e Centralised LTHW DHW circuit (95% Air Source Heat Pump up to 55°C
o COP:1.99

District Heating

The scheme currently does not assume connection to the any network.
PV

e Panel area 24m?

o Efficiency 20%
e Orientation - Flat

3.00 Glazing Percentage

Figures below is the glazing percentage of the building, expressed as the glazed area
divided by the facade area.

Office area (B1) = 43.9%
Residential area = 41.4%
D1/B1 type area = 62%

Retail area (A1) = 59.9%

Page 3 4650 TCR-ESParameters-JH-20-07-28
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Appendix 11 — PV Layout Drawing

Watkins Payne Appendices 4650-TottenhamCourtRd-Rep-EnerStratAppend-
Plan Sub-JH-MDC-07-20



—
[y

(LG

NOTES:

1. THIS DRAWING SHALL BE READ IN CONJUNCTION WITH THE
SPECIFICATION AND LEGEND DRAWING.

N

No ok~ o~

LANDLORD TARGET -
RESIDENTIAL TARGET — 24 No. PV PANELS
STANDARD PV PANEL SIZE = 1689Imm x 998mm
FLAT ROOF MOUNTING ANGLE - 5 DEGREES
GREEN ROOF MOUNTING ANGLE — 15 DEGREES

DO NOT SCALE FROM THIS DRAWING.

180m* OF PV / 107 No. PV PANELS

Ref. Revision

| Date

PRELIMINARY

G N

watkins payne

designed s engineered s focused

Watkins Payne Partnership

7/8 Conduit Street, London, W1S 2XF

51 Staines Road West, Sunbury-on-Thames, Middlesex, TW16 7AH
T: 0207 6293322 / 01932 781641

E: wpp@wppgroup.co.uk W: watkinspayne.co.uk

|
CREEN ROOF
|
[ - 7LHTT O - - - ‘ O ) - - ‘ | ‘ ) - - - | - - - ‘L - - - - - - -
L OVERRUN—I T — — — L — | — — — — — — - — — — L — — L — — ]
TERRACE :ij
| |
SKYLIGHT
LIFT 1
OVERRUN | ﬂgj/fiﬁE/j [ =
oggc’ i ;2‘ 122031941351 6 715314 LH?T ‘
= V OVERRUN |
g _ - — - | |
- TeEm - e e B — \\j - - ~SATECAE |
E_— — — — — — — — — — — — — = L R 1— — — BISH —
= -4 | AREA
|
|
PLANT | \
T T n I
_ _ _ _ _ _ _ _ _ _ i _ _ _ _ - _ _ _ _ _ — - i
| BMU i |
HOCK |
S S R |
|
* - . - - - - - - - - | T ‘ o o - - . - - o
777777777777777777777777777777777777777777777777777777777777777777777777777 |
|
7777777777 4777777777747777777777#7777777777#7777777777777777777747777777J
|

Client

CO-RE

Project

247 TOTTENHAM COURT ROAD

Title

PROPOSED LOW LEVEL ROOF PV

LAYOUT

Date JULY 2020

Scale at A1l 1:100

Drawn By JB

Validated

Checked

Drawing Number

Revision

4650/M/406 P1



AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
20

AutoCAD SHX Text
19

AutoCAD SHX Text
18

AutoCAD SHX Text
17

AutoCAD SHX Text
16

AutoCAD SHX Text
15

AutoCAD SHX Text
14

AutoCAD SHX Text
13

AutoCAD SHX Text
12

AutoCAD SHX Text
UP

AutoCAD SHX Text
11

AutoCAD SHX Text
21

AutoCAD SHX Text
22

AutoCAD SHX Text
BMU

AutoCAD SHX Text
DOCK

AutoCAD SHX Text
SATELITE

AutoCAD SHX Text
DISH

AutoCAD SHX Text
AREA

AutoCAD SHX Text
LIFT

AutoCAD SHX Text
OVERRUN

AutoCAD SHX Text
RISER

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
20

AutoCAD SHX Text
19

AutoCAD SHX Text
18

AutoCAD SHX Text
17

AutoCAD SHX Text
16

AutoCAD SHX Text
15

AutoCAD SHX Text
14

AutoCAD SHX Text
13

AutoCAD SHX Text
12

AutoCAD SHX Text
UP

AutoCAD SHX Text
11

AutoCAD SHX Text
21

AutoCAD SHX Text
22

AutoCAD SHX Text
17-PERSON LIFT 1275KG

AutoCAD SHX Text
1PER 8M2 - NO UTILIZATION FACTOR

AutoCAD SHX Text
CAR:     W2000 X D1400

AutoCAD SHX Text
WELL:    W2800 X D2000

AutoCAD SHX Text
LIFT

AutoCAD SHX Text
OVERRUN

AutoCAD SHX Text
LIFT

AutoCAD SHX Text
OVERRUN

AutoCAD SHX Text
RISER

AutoCAD SHX Text
GREEN ROOF

AutoCAD SHX Text
SKYLIGHT

AutoCAD SHX Text
TERRACE

AutoCAD SHX Text
PLANT

AutoCAD SHX Text
M

AutoCAD SHX Text
L

AutoCAD SHX Text
K

AutoCAD SHX Text
J

AutoCAD SHX Text
H

AutoCAD SHX Text
F

AutoCAD SHX Text
G

AutoCAD SHX Text
E

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
C

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
F

AutoCAD SHX Text
G

AutoCAD SHX Text
H

AutoCAD SHX Text
J

AutoCAD SHX Text
K

AutoCAD SHX Text
L

AutoCAD SHX Text
M

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
E

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
9

AutoCAD SHX Text
A1

AutoCAD SHX Text
A1

AutoCAD SHX Text
8

AutoCAD SHX Text
6

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
B1

AutoCAD SHX Text
B1

AutoCAD SHX Text
7

AutoCAD SHX Text
Client

AutoCAD SHX Text
Project

AutoCAD SHX Text
Title

AutoCAD SHX Text
Date

AutoCAD SHX Text
Drawn By

AutoCAD SHX Text
Checked

AutoCAD SHX Text
Scale at A1

AutoCAD SHX Text
Validated

AutoCAD SHX Text
Drawing Number

AutoCAD SHX Text
Revision

AutoCAD SHX Text
Ref.

AutoCAD SHX Text
Date

AutoCAD SHX Text
Revision

AutoCAD SHX Text
NOTES: 1. THIS DRAWING SHALL BE READ IN CONJUNCTION WITH THE THIS DRAWING SHALL BE READ IN CONJUNCTION WITH THE SPECIFICATION AND LEGEND DRAWING. 2. DO NOT SCALE FROM THIS DRAWING. DO NOT SCALE FROM THIS DRAWING. 3. LANDLORD TARGET - 180m² OF PV / 107 No. PV PANELS LANDLORD TARGET - 180m² OF PV / 107 No. PV PANELS 4. RESIDENTIAL TARGET - 24 No. PV PANELS RESIDENTIAL TARGET - 24 No. PV PANELS 5. STANDARD PV PANEL SIZE = 1689mm x 998mm STANDARD PV PANEL SIZE = 1689mm x 998mm 6. FLAT ROOF MOUNTING ANGLE - 5 DEGREES FLAT ROOF MOUNTING ANGLE - 5 DEGREES 7. GREEN ROOF MOUNTING ANGLE - 15 DEGREESGREEN ROOF MOUNTING ANGLE - 15 DEGREES


INDEPENDENT PV PANEL RIG /,

PLATFORM ABOVE THE ROOF
MOUNTED AHU AND LIFE SAF
GENERATOR. COORDINATION WITH
ROOF MOUNTED PLANT REQUIRED

_—
_—
[ 1 - - = [
—
- P
_—
N e N j— T
] = XJ, \\j I
RESI RESl( RESI RESI RESI RESI RESI RES
LR ,
RES] RESI [ RES| [ [ RES] [ RS I e o
B AHU
o GEN \ ity eI
RESI RES RESI RESI RESI RESI RESI RESI e

NOTES:

1. THIS DRAWING SHALL BE READ IN CONJUNCTION WITH THE
SPECIFICATION AND LEGEND DRAWING.

N

No ok~ o~

LANDLORD TARGET -
RESIDENTIAL TARGET — 24 No. PV PANELS
STANDARD PV PANEL SIZE = 1689Imm x 998mm
FLAT ROOF MOUNTING ANGLE - 5 DEGREES
GREEN ROOF MOUNTING ANGLE — 15 DEGREES

DO NOT SCALE FROM THIS DRAWING.

180m* OF PV / 107 No. PV PANELS

Ref. | Revision

| Date

PRELIMINARY

T~

C)

N
GO

watkins payne

designed s engineered s focused

Watkins Payne Partnership

7/8 Conduit Street, London, W1S 2XF

51 Staines Road West, Sunbury-on-Thames, Middlesex, TW16 7AH
T: 0207 6293322 / 01932 781641

E: wpp@wppgroup.co.uk W: watkinspayne.co.uk

Client

CO-RE

Project

247 TOTTENHAM COURT ROAD

Title

PROPOSED HIGH LEVEL ROOF PV

LAYOUT

Date JULY 2020

Scale at A1l 1:100

Drawn By JB

Validated

Checked

Drawing Number

Revision

4650/M/407 P1



AutoCAD SHX Text
M

AutoCAD SHX Text
L

AutoCAD SHX Text
K

AutoCAD SHX Text
J

AutoCAD SHX Text
H

AutoCAD SHX Text
F

AutoCAD SHX Text
G

AutoCAD SHX Text
E

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
C

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
F

AutoCAD SHX Text
G

AutoCAD SHX Text
H

AutoCAD SHX Text
J

AutoCAD SHX Text
K

AutoCAD SHX Text
L

AutoCAD SHX Text
M

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
E

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
9

AutoCAD SHX Text
A1

AutoCAD SHX Text
A1

AutoCAD SHX Text
8

AutoCAD SHX Text
6

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
B1

AutoCAD SHX Text
B1

AutoCAD SHX Text
7

AutoCAD SHX Text
PVs

AutoCAD SHX Text
PVs

AutoCAD SHX Text
VOID / OPEN PLANT

AutoCAD SHX Text
ENCLOSURE BELOW

AutoCAD SHX Text
INDEPENDENT PV PANEL RIG / PLATFORM ABOVE THE ROOF MOUNTED AHU AND LIFE SAFETY GENERATOR. COORDINATION WITH ROOF MOUNTED PLANT REQUIRED

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
RESI

AutoCAD SHX Text
AHU

AutoCAD SHX Text
AHU

AutoCAD SHX Text
GEN

AutoCAD SHX Text
Client

AutoCAD SHX Text
Project

AutoCAD SHX Text
Title

AutoCAD SHX Text
Date

AutoCAD SHX Text
Drawn By

AutoCAD SHX Text
Checked

AutoCAD SHX Text
Scale at A1

AutoCAD SHX Text
Validated

AutoCAD SHX Text
Drawing Number

AutoCAD SHX Text
Revision

AutoCAD SHX Text
Ref.

AutoCAD SHX Text
Date

AutoCAD SHX Text
Revision

AutoCAD SHX Text
NOTES: 1. THIS DRAWING SHALL BE READ IN CONJUNCTION WITH THE THIS DRAWING SHALL BE READ IN CONJUNCTION WITH THE SPECIFICATION AND LEGEND DRAWING. 2. DO NOT SCALE FROM THIS DRAWING. DO NOT SCALE FROM THIS DRAWING. 3. LANDLORD TARGET - 180m² OF PV / 107 No. PV PANELS LANDLORD TARGET - 180m² OF PV / 107 No. PV PANELS 4. RESIDENTIAL TARGET - 24 No. PV PANELS RESIDENTIAL TARGET - 24 No. PV PANELS 5. STANDARD PV PANEL SIZE = 1689mm x 998mm STANDARD PV PANEL SIZE = 1689mm x 998mm 6. FLAT ROOF MOUNTING ANGLE - 5 DEGREES FLAT ROOF MOUNTING ANGLE - 5 DEGREES 7. GREEN ROOF MOUNTING ANGLE - 15 DEGREESGREEN ROOF MOUNTING ANGLE - 15 DEGREES
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